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Justification: Schizophrenia is a severe mental disorder associated with important

physical (obesity and low motor functional capacity) and metabolic (diabetes and

cardiovascular diseases) changes that contribute to a more sedentary lifestyle and

a low quality of life.

Objective: The study aimed to measure the effect of two different protocols of

physical exercise [aerobic intervention (AI) versus functional intervention ([FI)] on

lifestyle in schizophrenia compared with healthy sedentary subjects.

Methodology: A controlled clinical trial involving patients diagnosed with

schizophrenia from two different locations [Hospital de Clinicas de Porto Alegre

(HCPA) and Centro de Atenção Psicosocial (CAPS) in the city of Camaquã] was

carried out. The patients undertook two different exercise protocols (IA: 5-min

warm-up of comfortable intensity; 45 min of aerobic exercise of increasing

intensity using any of the three modalities—a stationary bicycle, a treadmill, or

an elliptical trainer; and 10 min of global stretching of large muscle groups; and

FI: a 5 min warm-up with a stationary walk; 15 min of muscle and joint mobility

exercises; 25 min of global muscle resistance exercises; and 15 min of breathing

body awareness work) twice a week for 12 weeks and were compared with

physically inactive healthy controls. Clinical symptoms (BPRS), life quality (SF-36),

and physical activity levels (SIMPAQ) were evaluated. The significance level was

p ≤ 0.05.

Results: The trial involved 38 individuals, of which 24 from each group performed

the AI, and 14 from each group underwent the FI. This division of interventions

was not randomized but was instead decided upon for convenience. The

cases showed significant improvements in quality of life and lifestyle, but these

differences were greater in the healthy controls. Both interventions were very

beneficial, with the functional intervention tending to be more effective in the

cases and the aerobic intervention more effective in the controls.

Conclusion: Supervised physical activity improved life quality and reduced

sedentary lifestyle in adults with schizophrenia.
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Introduction

Severe mental disorders, such as schizophrenia, are associated
with various personal impairments, including cognitive, physical,
and metabolic changes (1, 2). These, in turn, are associated with
other diseases (cardiovascular, obesity, and diabetes) (1–3) that
are the consequences of an unhealthy lifestyle, mental illness
manifestations, and the side effects of drug treatment.

Furthermore, this population undertakes little physical
activity, which contributes to these additional metabolic and
cardiovascular pathologies, such as diabetes, acute myocardial
infarction, and stroke (1–4). Additionally, the diet of these
individuals is a significant factor to be considered as obesity and a
sedentary lifestyle will lead to the development of metabolic and
cardiovascular diseases, particularly considering that many drugs
used to control the disease also contribute to weight gain (5).

All these scenarios of a sedentary lifestyle, obesity, and
metabolic and/or cardiovascular diseases directly influence the
quality of life of these individuals. Therefore, several studies
have evaluated the effect of physical activity on people with
schizophrenia and demonstrated that increased physical activity
may induce changes in functional capacity, social interaction,
and pain tolerance, even when compared to sedentary individuals
without mental disorders (6, 7). These studies suggest that regular
exercise may positively affect individuals with schizophrenia,
especially those who are sedentary and overweight. This may
occur because of the convergence of increased cellular mitosis,
increased metabolism, increased production of endorphins and
neurotrophic factors, and muscle and neuronal plasticity (8–12).
With this hypothesis in mind, many recent studies have focused on
physical activity in this population. Almost all the physical activities
mentioned were related to aerobic exercise because it has well-
known oxidative effects and results can be achieved in a relatively
short period of time (on average, 8 weeks are sufficient for systemic
responses (13). Another format of physical activity that can be very
beneficial for this population and that has not yet been studied is
functional training as it uses everyday movements, such as sitting
and standing, pulling and pushing, and spinning, thus favoring and
stimulating the individual’s autonomy.

The main results of the studies focused on cognitive issues,
functional capacity, weight, and biomarkers, revealing positive
effects in this population. However, most failed to study the
impact on lifestyle and compare it with other physical activities,
such as anaerobic exercise. This points to the need for additional
data comparing the effect of different types of physical exercise
on different health outcomes. Therefore, this study aims to
measure the effect of two different physical activity protocols,
aerobic intervention (AI) versus functional intervention (FI), on
lifestyle in individuals with schizophrenia compared with healthy
sedentary individuals.

Materials and methods

Trial design

In this section, we describe the clinical trial of physical
intervention [aerobic physical intervention (AI) and functional

physical intervention (FI)] in two groups of stable outpatients
with a diagnosis of schizophrenia (SCZ) and one group of healthy
sedentary controls. The AI group received regular care at a
public health facility [Psychosocial Attention Center (CAPS)].
Patients under continued outpatient care at CAPS-Camaquã in the
surrounding cities of Metropolitan Porto Alegre in southern Brazil
received AI, and patients under regular care at a university-based
hospital [schizophrenia outpatient clinic (Prodesq) of Hospital de
Clínicas de Porto Alegre (HCPA)] received FI.

Participants

Stable outpatients under regular treatment received prior
psychiatric diagnosis after a three-step procedure consisting of
the following: (a) careful clinical observation with at least three
evaluations; (b) a family interview; and (c) a review of their
medical records performed by a trained psychiatrist. All met the
following inclusion criteria: Diagnostic and Statistical Manual of
Mental Disorders, DSM-5; (14) diagnosis of schizophrenia; aged
between 18 and 65 years; under stable drug treatment adjusted to
their clinical state for at least 3 months; and not involved in any
other physical activity programs during the intervention. Patients
were recruited from the services where they were being clinically
followed (HCPA or CAPES) and were allocated to the intervention
group (individuals from HCPA underwent IF, and individuals from
CAPES underwent IA) (Figure 1).

The exclusion criteria were as follows: alcohol or other drug
abuse in the previous month; major systemic or neurological
diseases; physical disability contraindicating physical activity or any
physical condition that makes physical activity unsafe; suicide risk
confirmed by direct contact with the patient and family; pregnancy
or women of reproductive age that did not use a contraception
method; and not agreeing to participate in the study after full
explanation of the program.

Controls were recruited through specific social networks
(Figure 2). Then, they were paired by sex, age (3 years older or
younger), and social class [we followed the classification criteria
by classes of the Brazilian Institute of Geography and Statistics
(IBGE), which uses the monthly income of all the residents of
the same house to list from the richest to the poorest]. Thus,
they were divided into the following classes: A (monthly income
above R$ 20,900), B (monthly income between R$ 10,450.01 and R$
20,900), C (monthly income above R$ 4,180 but up to R$ 10,450),
D (monthly income between R$ 2,090.01 and R$ 4,180), and E
(monthly income of no more than R$ 2,090).

The absence of any major mental illness was defined by a direct
interview in which questions about life experiences of memory loss,
psychosis (delusions and/or hallucinations), depression, mania,
generalized anxiety disorder, and obsessive-compulsive symptoms
were asked. Additionally, the subjects were asked about regular
physical activity as they were supposed to be sedentary. Exclusion
criteria were the same as those applied to patients with SCZ.

Ethical standards

The authors assert that all procedures contributing to this work
complied with the ethical standards of the relevant national and
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FIGURE 1

Study flowchart: Aerobic intervention (AI) and functional intervention (FI) in patients with schizophrenia.

institutional committees on human experimentation and with the
Helsinki Declaration of 1975, as revised in 2008.

The study was registered in the Brazilian Research Registry
(43408615.7.0000.5327) and the Brazilian Registry of Clinical Trials
(ReBEC, 1No. RBR-2h2hjy, registration date 09/29/2020, study
start date 07/22/2017) and approved (150066) by the Research
Ethics Committee of Hospital de Clínicas de Porto Alegre (HCPA).
Patients and their legal guardians provided written informed
consent after reading and understanding the intervention program
and their rights. Registration took place later because we thought it
was not a randomized clinical trial, so there would be no need.

Clinical assessment

After patient recruitment, previously trained professionals
performed a standardized clinical and physical assessment of
the study participants before physical intervention and after
3 months of treatment.

1 https://ensaiosclinicos.gov.br/rg/RBR-2h2hjy

Sedentary lifestyle

The Simple Physical Activity Questionnaire (SIMPAQ) (15) is
a 5-item clinical tool designed to assess physical activity among
populations at high risk of sedentary behavior. The questionnaire
evaluates the last 7 days, including time in bed, sedentary time,
time spent walking, type and time spent exercising, and time
spent in other activities, including leisure, domestic, work, and
transportation activities. It was simultaneously developed and
validated in several languages, including English, Spanish, and
Portuguese. Following its validation, our group pioneered its use
in clinical research.

Disease severity

The Brief Psychiatric Rating Scale (BPRS) is one of the most
used instruments to assess the presence and severity of various
psychiatric symptoms and has been in the public domain since 1965
(16). It is valid in several languages, including Portuguese (17), and
in Brazil, it is used by the Brazilian Unified Health System (SUS)
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FIGURE 2

Study flowchart: Aerobic intervention (AI) and functional intervention (FI) in controls.

for monitoring patients. This tool assesses 18 symptom domains,
such as somatic worry, anxiety, emotional withdrawal, conceptual
disorganization, feelings of guilt, tension, mannerisms and posture,
grandiosity, depressed mood, hostility, distrust, hallucinatory
behavior, motor retardation, lack of cooperation, unusual thought
content, blunted affect, excitement, and disorientation. The
assessment takes approximately 5–10 min after an interview with
the patient. The clinician then rates each item on a scale ranging
from 0 (absent) to 6 (extremely severe) through observation and
questioning, depending on the item assessed.

Quality of life

The Medical Outcomes Study 36-Item Short Form (SF-36) is a
commonly used validated questionnaire that is provided in several
languages, including Portuguese (18), and has high sensitivity in
detecting functional status, among other aspects of quality of life.
The SF-36 questionnaire includes eight multiple-item subscales

that evaluate functional capacity, physical limitation, pain, general
health, vitality, social aspects, emotional limitations, and mental
health. The total score on each SF-36 subscale ranges between 0 and
100; the higher the score, the better the patient is.

Physical intervention

The physical intervention for cases and controls followed an
initial assessment that took place after the consent form was
read and signed and measured disease severity (BPRS) (cases
only), quality of life (SF-36), and physical activity level (SIMPAQ).
The aerobic or functional physical intervention program lasted
12 weeks in healthy cases and controls. Patients continued with
regular clinical treatment in addition to standardized activity, and
after completion of the intervention program, revaluation was
performed using all the tests and questionnaires mentioned above.

The aerobic protocol was as follows: 24 patients diagnosed with
SCZ were paired with 24 sedentary controls without mental illness.
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The program lasted 12 weeks and consisted of 1-h aerobic exercise
sessions twice a week. The sessions were carried out individually
or at most in pairs and monitored by a physiotherapist blinded
to the evaluations. The participants were monitored using a Polar
FT1 R© frequency meter with results adjusted for age, sex, weight,
and height. Measurements ranged from 70 to 80% of the maximum
heart rate calculated using Karvonen’s formula.

A standard aerobic session consisted of the following: a 5-
min warm-up at a comfortable intensity followed by aerobic
exercise of increasing intensity with one of three modalities: (a) a
bicycle ergometer (Embreex 367C, Brazil), (b) a treadmill (Embreex
566BX, Brazil), or (c) an elliptical trainer (Embreex 219, Brazil).
This strategy was consistent with public health recommendations
that suggest tailoring the program to individual preferences,
which has been proven to be feasible in patients diagnosed with
SCZ. A trained professional coordinated the intervention sessions
with guidance and equipment adjustments and encouraged each
participant to perform the exercises in the best way possible. After
completing the aerobic exercise, participants globally stretched the
major muscle groups.

The functional protocol was as follows: 14 patients diagnosed
with SCZ were paired with 14 sedentary controls without mental
illness. The program lasted 12 weeks and consisted of 1-h physical

function training sessions twice a week. The participants carried
out the program in trios or quartets and were trained by a physical
therapist blinded to the evaluations.

A standard session consisted of the following: a 5-min warm-
up with stationary walking, followed by 15 min of muscle and
joint mobility exercises. Then, 25 min of global muscle endurance
exercises (paravertebrae, abdominals, extensors, flexors, adductors,
hip abductors, flexors and extensors of the shoulders, knees, and
elbows) based on the basic movements of functional training
(sit and stand, pull and push, and rotate and advance) were
performed, followed by 15 min of respiratory body awareness work.
A maximum number of repetitions were performed in 30 s (only
once per exercise) and accessories such as balls, elastic bands, and
dumbbells were used according to the level of resistance required.

Statistical analyses

The sample size calculation for this study was performed using
the WinPepi program (with the evaluation of five co-variables),
using a previous study (7) as a baseline. This calculation estimated
a minimum number of 30 patients in each group (group 1 patients
with SCZ and group 2 controls, for 60 subjects). The normality

TABLE 1 Baseline sample characteristics.

Variables/Group Cases Controls P-value

Gender n (%)

Male 32 (84.2) 32 (84.2) –

Female 6 (15.8) 6 (15.8)

Schooling n (%)

Basic education (up to 12 years of schooling) 38 (100) 27 (71.1) –

Higher education (more than 12 years of schooling) – 11 (28.9) –

Marital status n (%)

Single 37 (97.4) 11 (28.9) –

Married 1 (2.6) 27 (71.1)

Smoking n (%)

Yes 14 (36.8) – –

No 24 (63.2) 38 (100) –

Years of illness n (%)

<7 years 4 (10.5) – –

>7 years 34 (89.5) – –

Antipsychotic medication n (%)

Typical antipsychotic 13 (34.2) – –

Atypical antipsychotic 17 (44.7) – –

Combination of typical and atypical 8 (21.1) – –

Age (years, mean ± SD) 40.95 ± 11.37 41.68 ± 11.22 0.039*

Weight (kg, mean ± SD) 83.77 ± 23.56 88.66 ± 18.51 0.274

Height (m, mean ± SD) 1.69 ± 0.080 1.73 ± 0.070 0.011*

BMI (mean ± SD) 29.23 ± 7.96 29.55 ± 5.88 0.829

Psychiatric hospitalizations median (p. 25–75) 2.00 (0.75–4.00) – –

SD, standard deviation; BMI, body mass index; *p < 0.05. Student’s independent t-test for quantitative variables; chi-square test for qualitative variables.
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TABLE 2 BPRS values in patients according to intervention.

Total cases (mean ± SD)

Intervention Aerobic (n = 24) Functional (n = 14)

Time Before After Before After

Variable

Anxiety and depression
5-2-9-1

5.71 ± 4.83 5.75 ± 5.11 5.29 ± 5.34 7.36 ± 4.88

Retardation 13-16 3-18-14-7 5.67 ± 6.58 6.38 ± 6.86 5.21 ± 5.18 5.86 ± 4.47

Thinking disorder
11-15-12-4-10-8

6.33 ± 5.30 7.04 ± 5.93 7.36 ± 7.68 8.64 ± 8.19

Activation 7-6-17-8 1.00 ± 2.25 1.96 ± 2.97 1.29 ± 2.61 1.79 ± 2.49

Hostility 10-11-14-8 2.17 ± 2.16 3.83 ± 4.29 2.57 ± 3.74 3.93 ± 4.25

SD, standard deviation; BPRS, Brief Psychiatric Rating Scale. Student’s paired t-test.

of the data distribution was assessed using the Kolmogorov–
Smirnov test. Quantitative variables with a normal distribution
were presented as mean ± standard deviations, while variables
with an asymmetric distribution were presented as median and
interquartile ranges. Student’s paired t-test/independent t-test or
the Wilcoxon test/Mann–Whitney test were used to compare
normal and asymmetric variables, respectively. ANOVA followed
by Bonferroni correction was used for comparisons between three
or more groups. Relationships between two variables were assessed
through Spearman correlation coefficients. Categorical variables
were presented as frequencies and analyzed using the Pearson
chi-square test, Fisher exact test, or McNemar test. The main
outcome measure was assessed using generalized linear model
(GLM) analysis (gamma distribution), and confounding factors
were determined based on statistical criteria (association with
either study factor and the outcome with a p ≤ 0.2). The significance
level was p ≤ 0.05. The analysis of effect size was used to evaluate
the magnitude of the difference derived from GLM. SPSS Statistics
22.0 was used to process and analyze data.

Results

Five of 43 individuals with SCZ who started the exercise
protocol were excluded for not having the minimum required
frequency (80%, 5 absences over 24 appointments were allowed),
whereas in the control group, 49 started, and 11 were excluded
for the same reason. Thus, the final sample numbers in both
groups was 38 individuals, of which 24 from each group performed
the aerobic intervention, and 14 from each group performed the
functional intervention. This division of interventions was not
randomized but was instead decided upon for convenience. The
sociodemographic and clinical data of the samples are shown in
Table 1, where we can observe that the groups were homogeneous
for sex, weight, and BMI, showing statistical differences only in age
and height.

Brief Psychiatric Rating Scale

Table 2 shows the results of the BPRS clinical scale in the
different protocols for both the pre- and post-moments in the case

group. There was a worsening of hostility symptoms (p = 0.02) in
the AI group.

36-Item short form quality of life scale

Patients with SCZ showed an increase of approximately 20%
in almost all domains of the SF-36, except for the pain domain,
which decreased in the AI group. Even with this clear improvement,
only two domains in each intervention (AI, functional capacity,
p < 0.001, and limitations by emotional aspects, p = 0.014; FI,
pain, p = 0.002, and limitations by emotional aspects, p = 0.039)
changed significantly (Table 3).

By contrast, the control group improved significantly in seven
of the SF-36 domains in the AI (functional capacity p < 0.001;
limitations by physical aspects, p = 0.013; pain, p = 0.001; vitality,
p = 0.002; social aspects, p = 0.0271; limitations by emotional
aspects, p = 0.014; and mental health, p = 0.024) and in four
domains in the FI (limitations by physical aspects, p = 0.013; pain,
p < 0.001; general health status, p < 0.001; and vitality, p = 0.049)
(Table 3).

Simple Physical Activity Questionnaire

The AI case group showed a significant change in exercise
time from 16 to 126 min per week (p < 0.001) but not in the
other SIMPAQ items. The FI cases, on the other hand, also showed
significant improvement in exercise time from 0 to 110 min per
week (p < 0.001) and in weekly walking time (from 108 to
177 min/week; p < 0.001) (Table 4).

The AI control group showed significant improvement in three
measures: (a) sedentary time (from 427 to 337 min/day; p = 0.007),
(b) walking time (from 132 to 309 min/week; p = 0.004), and (c)
exercise time (from 20 to 202 min/week; p < 0.001). The FI control,
on the other hand, had only showed a significant improvement in
exercise time (from 137 to 207 min/week; p < 0.001) (Table 4).

Discussion

The results of the study on quality of life and levels of
physical inactivity are promising and unprecedented, as the cases
were compared with healthy controls and submitted to two
different interventions. Of the eight domains of quality of life
assessed by the SF-36, only two showed statistically significant
differences in the AI cases (functional capacity and limitations
by emotional aspects) in the comparison between before and
after. Additionally, only two domains were statistically significantly
different in the FI cases (pain and limitations by emotional
aspects). The healthy AI controls showed significant improvement
in seven domains of quality of life (pain, limitations by physical
aspects, limitations by emotional aspects, general health status,
social aspects, functional capacity, and vitality domain), whereas
the FI controls improved in four domains in the before and after
comparison (limitations by physical aspects, pain, general health
status, and vitality). These results allow us to conclude that the
benefits of physical activity, independent of the protocol, were
superior in healthy controls, and this should be better investigated
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TABLE 3 Assessment of quality of life by SF-36 before and after intervention between cases and controls according to intervention.

Patients (mean ± SD) Controls (mean ± SD)

Intervention Aerobic (n = 24) Functional (n = 14) Aerobic (n = 24) Functional (n = 14)

Time Before After Before After Before After Before After

Variable

Functional capacity 64.38 ± 31.98 80.65 ± 20.36 69.29 ± 26.23 73.21 ± 22.41 75.83 ± 16.66 85.25 ± 12.24 78.93 ± 20.86 84.29 ± 17.74

Physical limitations 45.83 ± 45.25 57.61 ± 37.26 39.29 ± 47.75 66.07 ± 38.44 68.83 ± 31.82 79.79 ± 27.99 61.79 ± 29.52 80.36 ± 24.53

Pain 68.79 ± 25.99 61.65 ± 34.43 57.36 ± 32.37 80.36 ± 18.25 59.67 ± 27.15 74.67 ± 23.87 59.57 ± 11.57 80.36 ± 12.48

General health 46.79 ± 23.17 54.82 ± 23.28 55.00 ± 17.72 59.29 ± 21.38 53.42 ± 17.57 61.92 ± 18.39 62.79 ± 14.90 77.14 ± 16.02

Vitality 56.67 ± 26.89 66.14 ± 29.40 56.79 ± 18.57 62.14 ± 26.73 62.08 ± 18.82 71.04 ± 17.51 65.36 ± 15.12 74.64 ± 17.27

Social aspects 56.33 ± 27.00 64.22 ± 24.83 56.79 ± 29.64 69.64 ± 31.28 73.75 ± 28.06 83.21 ± 22.12 74.11 ± 21.63 82.14 ± 21.21

Emotional limitations 38.79 ± 44.66 60.50 ± 44.43 38.09 ± 48.67 66.66 ± 43.39 70.50 ± 30.57 84.33 ± 14.79 73.81 ± 26.76 78.61 ± 30.95

Mental health 64.00 ± 28.48 66.00 ± 26.84 62.86 ± 28.13 68.86 ± 20.29 73.96 ± 20.79 81.63 ± 19.50 72.00 ± 11.09 78.57 ± 17.37

ANOVA test followed by Bonferroni correction.

TABLE 4 Simple Physical Activity Questionnaire (SIMPAQ) assessment according to intervention.

Patients (mean ± SD) Controls (mean ± SD)

Intervention Aerobic (n = 24) Functional (n = 14) Aerobic (n = 24) Functional (n = 14)

Time Before After Before After Before After Before After

Variable

Time in bed (min) 607.5 ± 114.07 586.25 ± 84.84 660.36 ± 133.14 615.71 ± 75.72 466.25 ± 82.51 422.92 ± 67.02 437.14 ± 57.27 420.71 ± 73.85

Sedentary time (min) 365.0 ± 144.73 368.75 ± 163.0 268.57 ± 250.60 225.0 ± 179.95 427.71 ± 107.52 337.29 ± 111.79 387.76 ± 236.65 465.0 ± 285.52

Time spent walking (min) 161.25 ± 211.87 195.42 ± 271.50 108.57 ± 206.24 177.14 ± 191.60 132.92 ± 150.52 309.88 ± 309.40 269.29 ± 247.87 338.57 ± 258.57

Type and time spent for
exercises (min)

16.67 ± 44.40 126.67 ± 140.76 0 110,0 ± 47.72 20.0 ± 70.03 202.5 ± 175.46 137.86 ± 116.57 207.57 ± 107.42

Time spent for other physical
activities (min)

34.58 ± 76.44 42.92 ± 75.84 4.29 ± 16.04 8.57 ± 24.76 69.38 ± 107.42 158.54 ± 180.42 15.00 ± 27.10 38.93 ± 51.60

ANOVA test followed by Bonferroni.

in future studies. Could the disease be responsible for this difference
in response?

The sedentary lifestyle levels assessed by SIMPAQ were
different from those of quality of life, with the healthy control
group AI and the case group FI showing more significant results
in the before and after comparison. This demonstrates that the
groups respond better to a specific type of physical exercise, even
though they are homogeneous and have the same previous levels of
physical inactivity.

Most of the studies available in the literature with this
population (SCZ) proposed an aerobic-type activity and their
results, in the great majority, were positive in the symptoms of the
disease, however our findings were opposite to them, highlighting
the hostility variable of the BPRS, where individuals who performed
aerobic exercise showed a significant worsening of symptoms (9–
11). What we can safely say is that both interventions produced
positive results in cases and in controls in terms of quality of life,
favoring the change in the lifestyle of these individuals, taking them
out of the “comfort zone” of their sedentary lifestyle, which had
made them inactive, and leading them to a more healthy life. After
all, physical inactivity is responsible for numerous pathologies,
such as obesity and cardiovascular diseases, which are both very
prevalent with SCZ. Data from the WHO indicate that the world

population is experiencing a sedentary lifestyle; therefore, any
physical activity should be encouraged and should last at least
75–150 min per week (19).

When we look at each variable individually, we can see that
the quality of life pain domain improved scores in cases and
in controls. However, although this difference occurred for both
the AI and FI in the controls, it only occurred for the FI in
the cases. The same occurred for the variable time spent in
other activities of SIMPAQ. These two differences suggest that
the functional protocol tends to produce better responses in SCZ
patients. Few studies (20, 21) have evaluated this in terms of
functional and/or postural activities in this population; therefore,
it is necessary to explore new lines of research with this type of
physical activity. Thus, we will feel more confident when creating
protocols. Furthermore, our results emphasize the correlation
between the quality of life and the physical activity levels in this
population, a hypothesis that has already been discussed previously
with psychoses (22). Another critical variable to be considered in
studies on physical activities in this population is sleep, as recent
studies have shown its correlation with sports performance, the
development of chronic and inflammatory diseases (diabetes and
cardiovascular diseases), and mental disorders (depression and
psychoses) (23, 24).
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Limitations

Our study has significant limitations, such as the small sample
size. Additionally, our sample was mostly male and was already in
the chronic course of the disease. Some of these factors occurred
due to a selection bias, in which there was a higher male prevalence
in the centers of origin (CAPES and HCPA) of individuals SCZ;
to avoid interference in the results, statistical adjustments were
made. Furthermore, because we depended on a specific structure
and specific equipment to carry out the physical exercise protocols,
we divided the groups by convenience and not by randomization.
It would have been interesting to divide the group of individuals
with SCZ into sedentary and non-sedentary groups for a better
comparison with healthy controls. Still, we were again restricted to
the profile of the patients in the centers studied, where the majority
were sedentary. We suggest further research should include a
nutritional control associated with physical activity, as well as
additional clinical questionnaires about the disease.

Conclusion

The results of our study are significant and unprecedented for
this population. We were pioneers in comparing different physical
protocols and assessing lifestyle, as well as the importance of quality
of life. Our findings, although preliminary, prove the effectiveness
of the practice of guided physical activity among patients with a
severe mental disorder, such as SCZ, and serve to guide further
studies.
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