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ABSTRACT

Introduction: Urban green spaces can offer opportunities for regular physical activity, providing benefits in the
lives of members of the population, such as physical, social and affective health. The aim of this article consists of
analyzing the influence of urban green spaces on physical activity, focusing on urban environmental quality and
the health of those who engage in physical activities in open areas. The study has a multidisciplinary approach
from the perspective of environmental health. Method: The study design was based on qualitative research, using
a bibliographic and document search as well as field surveys, whose technique involved direct observation (DO).
The sample selection was based on Miot (2011), consisting of a total of 36 individuals aged between 18 and 40
years, who perform physical activities regularly, at least three times a week, for at least 50 minutes. Questionnaires
were also applied using the IPAQ (assessment of physical activity) and Borg Scale parameters. Results: The study
showed that the research participants became more active, possibly being stimulated and motivated by their
surroundings with widespread vegetation cover, the good infrastructure of the venue and the guidance provided
during the research. Conclusion: The research project showed that the greater the frequency and intensity of phy-
sical activity in open areas, the better the body’s physiological adaptability. Level of Evidence Il; Prognostic studly.

Keywords: Health; Environmental quality; Physical exercise.

RESUMO

Introdugdo: Os parques verdes urbanos podem oferecer oportunidades para a prdtica reqular de atividade fisica,
proporcionando beneficios para a vida da populacdo, como por exemplo, sadde fisica, social e afetiva. O objetivo do
presente artigo consiste em analisar a influéncia dos parques verdes urbanos na prdtica de atividades fisicas, focando-se
na qualidade ambiental urbana e na sadide dos praticantes de atividades fisicas em dreas abertas. O estudo tem uma
abordagem multidisciplinar sequndo a perspectiva da satide ambiental. Método: O projeto de estudo baseou-se em pes-
quisa qualitativa, utilizando pesquisa bibliogrdfica e documental e levantamentos de campo, cuja técnica contou com a
observacdo direta (DO). A selecdo da amostra foi baseada em Miot (2011), contando com36 individuos com idade entre
18 e40 anos que praticam reqularmente atividades fisicas, pelo menos, trés vezes por semand, por no minimo 50 minutos.
Também foram realizados questiondrios utilizando o IPAC (nivel de atividade fisica avaliado) e os pardmetros da Escala
de Borg. Resultados: O estudo mostrou que os participantes da pesquisa se tornaram mais ativos, possivelmente, sendo
estimulados e motivados pelo ambiente com grande presenca de vegetagdo, a boa infraestrutura do local e as orientacées
feitas durante a pesquisa. Conclus@o: A pesquisa mostrou que quanto maior a frequéncia e a intensidade da atividade
fisicaem dreas abertas, melhor é a adaptabilidade fisioldgica do organismo. Nivel de evidéncia ll; Estudo prognéstico.

Descritores: Satide; Qualidade ambiental; Exercicio fisico.

RESUMEN

Introduccién: Los parques verdes urbanos pueden ofrecer oportunidades para la prdctica regular de actividad fisica, pro-
porcionando beneficios para la vida de la poblacién, como por efemplo, salud fisica, social y afectiva. El objetivo del presente
articulo consiste en analizar la influencia de los parques verdes urbanos en la prdctica de actividades fisicas, enfocdndose en
la calidad ambiental urbanay la salud de los practicantes de actividades fisicas en dreas abiertas. El estudio tiene un abordaje
multidisciplinario segun la perspectiva de la salud ambiental. Método: El proyecto de estudio se basé en la investigacion cua-
litativa, mediante busqueda bibliogrdfica y documental, y levantamientos de campo, cuya técnica contd con la observacion
directa (OD). La seleccion de la muestra se basé en Miot (2011), contando con 36 individuos con edad entre 18y 40 arios, que
practican regularmente actividades fisicas, al menos tres veces por semana, durante al menos 50 minutos. También fueron
realizados cuestionarios utilizando el IPAC (nivel de actividad fisica evaluado) y los pardmetros de la Escala de Borg. Resulta-
dos: El estudio mostrd que los participantes de la investigacion se volvieron mds activos, posiblemente siendo estimulados y
motivados porel ambiente con gran presencia de vegetacion y la buena infraestructura del local y las orientaciones realizadas
durante la investigacion. Conclusidn: La investigacion mostré que cuanto mayor es la frecuencia e intensidad de la actividad
fisica en dreas abiertas, mejor es la adaptabilidad fisiolégica del organismo. Nivel de evidencia Il; Estudio prondstico.

Descriptores: Salud; Calidad ambiental; Ejercicio fisico.
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INTRODUCTION

Currently, the population, including people from all social classes and
age groups, is becoming increasingly aware that performing physical
exercises is necessary not only to maintain a good shape but also to
maintain good health.

The negative impact of sedentarism significantly outweighs eventual
complications resulting from physical exercise, which has an interesting
risk-benefit relationship. Thus, the environment where physical exercise
is performed is extremely important.!

Environments such as green areas combat air pollution through
photosynthesis, regulate humidity and air temperature, and reduce
noise levels, working as a buffer against city noise.” This is a global
interest issue that deserves attention from health professionals, en-
vironmentalists, and public managers as it involves public policies
designed to promote health, prevent diseases, and provide better
living conditions for individuals.

This study aimed to answer the following questions: What is the
importance of urban parks and green areas in physical exercise practice?
Do urban parks with green areas improve the population’s quality of life
and well-being? Thus, our hypothesis was that the regular performance
of aerobic physical exercise in urban parks affects the respiratory quality
of an individual, even in an open environment.

Individuals who regularly perform physical exercise respond better
to pollution because they are better adapted physiologically.

This study has multidisciplinary implications and approaches,
which complement each other within the scope of environmental
health. Urban life is often seen as stressful, polluted, and filled with
conflicts that can affect the quality of life. Thus, urban parks with green
areas contribute to improvement in the quality of life as well as in the
health and well-being.

The objective of this study was to address the influence of urban
green parks on physical exercise practice and theirimportance in urban
environmental quality and health of individuals who perform physical
exercise in open areas.

METHODOLOGY

The study methods were based on qualitative research, and biblio-
graphical survey research, documentary research, and intensive direct
observation were used. The qualitative approach aims to relate theory
and data and theory and action by understanding phenomena from
descriptive and interpretative perspectives and applies the researcher’s
personal experiences.?

Bibliographical research included selected literature sources and
field research on individuals who perform physical exercise at Parque
do Povo (People’s Park), located in the city of Presidente Prudente, Sdo
Paulo, Brazil. Field research was conducted in two phases: the first in
February 2016 and the second in July 2016, between 5:00 and 7:00 PM.

Sample calculation was based on the study by Miot* and included
a total of 36 participants. Inclusion criteria were age between 18 and
40 years, exercise practice at least three times a week for at least 50 min
at Parque do Povo, and no history of chronic lung disease and/or recent
episodes of upper respiratory infections. The study was approved by the
Research Ethics Committee (Comité de Etica e Pesquisa) of Oeste Paulista
University (CAAE 46057715.2.0000.5515), and all participants provided
written informed consent.

This was a primary, uncontrolled longitudinal prospective study.
Participants underwent an initial evaluation for data collection on per-
sonal characteristics, vital signs, preexisting morbidities, smoking history,
and anthropometry.
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Participants' physical activity levels were evaluated using the Inter-
national Physical Activity Questionnaire (IPAQ) validated by Pardini et al.
(2001).>The IPAQ s an instrument that estimates the weekly time spent
in performing physical activities of moderate-to-vigorous intensity and
in different life contexts (physical exercise, work, household chores,
transportation, and leisure). We evaluated physical activity levels by
classifying the participants as follows:
1.Very active: participants who fulfilled the following exercise recommen-
dations: a) vigorous, >5 days/week, =30 min per session or b) moderate,
>3 days/week, >20 min per session + moderate and/or walking >5 days/
week, >30 min per session
2. Active: participants who fulfilled the following exercise recommenda-
tions: a) vigorous, >3 days/week, >20 min per session; b) moderate or
walking, =5 days/week, >30 min per session; or (c) any added activity,
>5 days/week, >150 min/week (walking + moderate + vigorous)
3.Irregularly active: participants who fulfilled at least one of the recom-
mended criteria for activity frequency or duration: a) frequency, 5 days/
week or b) duration, 150 min/week.

After this initial evaluation period, participants were invited to walk
in moderate intensity for 30 min on a 2-km pre-established route at
Parque do Povo (Figure 1).

The exercise was supervised, and physical effort perception was
measured using the Borg scale. After walking, all participants were re-e-
valuated, and vital signs were measured immediately after the exercise
and after a 15-min rest.

Statistical data were analyzed using the Action Stat software, a user-
-friendly statistical system using R language and integrated with the Excel
software. Initially, data were descriptively analyzed by calculating measure-
ments, such as mean and standard deviation, and creating tables and graphs.
Then, the dataset was divided into first and second phases and male and
female groups. These groups were compared for some dataset variables.

o 5

Figure 1. Parque do Povo route.
Source: fieldwork (2016).

RESULTS

A deeper analysis of the initially proposed questions implied an
empirical research involving volunteers who performed physical
exercise at Parque do Povo, located in Presidente Prudente, SP, Brazil.
The hypothesis was that urban green areas provide environmental
quality in performing physical exercise. Urban life is often seen as
stressful, polluted, and filled with conflicts that can affect the popula-
tion’s well-being. The sample included 36 volunteers (17 women and
19 men) who were analyzed in two phases: January 2016 (summer)
and July 2016 (winter).

Table 1 shows participants'characteristics in both study phases. These
values were collected at rest and before the start of the intervention
and are expressed as mean + standard deviation.
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Table 1. Characteristics of participants in two study phases: February 2016 and July 2016.

First phase: February 2016, total respondents = 36 (17 women and 19 men)

Variables Mean =+ standard deviation

Men Women

Age (years) 2742458 23.30+5.7
Height (m) 1.77+0.0 1.65+0.0
Weight (kg) 82.78+17.5 64.40+£17.2
BMI (kg/m?) 2645+4.8 23.56+4.6
Abdominal circumference 87.63+144 74.38+14.3
SP (mmHg) 119.79£8.2 112.35+6.6
DP (mmHag) 77.89+17.8 75.88+7.1
Heart rate 86.74+11.7 79.53+126
Respiratory rate 27.58%3.1 251229

Second phase: July 2016, total respondents = 36 (17 women and 19 men)

Variable Mean =+ standard deviation

Men Women

Age (years) 2742458 23.30+5.7
Height (m) 1.77+£0.0 1.65+0.0
Weight (kg) 82.78+17.5 64.40+17.2
BMI (kg/m?) 46.98+32.7 42914272
Abdominal circumference 93.18+138 7553114
SP (mmHg) 122.94+116 110.00+8.8
DP (mmHg) 63.53£31.0 74.37£6.1
Heart rate 80.71£12.8 778477
Respiratory rate 23.23£3.1 23.10+1.8

Source: fieldwork (2016). BMI, body mass index; SP, systolic blood pressure; DP, diastolic blood pressure.

Table 1 shows that the mean age in men was 27 years, 22% were
aged between 18 and 23 years, and 36% were aged between 24 and 30
years. The mean age in women was 23 years, 27% were aged between
18 and 23 years, and 11% were aged between 24 and 30 years.

The mean systolic blood pressure in the first phase (February 2016)
was 119.7 mmHg in men and 112.3 mmHg in women, which are con-
sidered to be within the normal limits. In the second phase (July 2016),
the mean systolic blood pressure was 122.9 mmHg in men, which was
higher than thatin the first phase and above the standard normal value.

Hypertension is considered when the systolic blood pressure is
>140 mmHg and diastolic blood pressure is >90 mmHg in individuals
not using antihypertensive medication. The normal blood pressure es-
tablished in the medical setting is <120/80 mmHg.5 Thus, in this studly,
all participants had normal blood pressure. The mean diastolic blood
pressure in the first phase (February 2016) was 77.8 mmHg in men and
75.8 mmHg in women, which are considered to be within the normal
limits. In the second phase (July 2016), the mean diastolic blood pressure
was 63.5 mmHg in men and 74.3 mmHg in women, which were within
the normal limits.

Astudy by Grassi” presented data that corroborate with those in our
study. The author analyzed normotensive young volunteers and reported
decreased systolic and diastolic blood pressures after 10 weeks of physical
exercise, in addition to a significant reduction in the sympathetic nervous
activity (36%), which was also observed in our study, as the population
was normotensive and healthy.

The heart rate is an indicator of cardiac work represented by the
number of times the heart beats per minute. Heart rate reference values
may vary with the patient’s age. A sedentary adult should present a
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normal value of 70-80 beats per minute (bpm), while athletes have a
heart rate of 50 bpm.?’

The mean heart rate in the first phase (February 2016) was 86.7
bpm in men and 79.5 bpm in women, which were considered to be
within the normal limits. In the second phase (July 2016), the mean
heart rate was 80.7 bpm in men and 77.8 bpm in women, which were
within the normal limits.

The values reported in this study corroborate with those reported in
the study of Teixeira,’ who revealed that low-intensity physical exercise
lowers the blood pressure due to decreased cardiac output, which can
be explained by decreased resting heart rate and decreased cardiac
sympathetic tonus resulting from lower sympathetic intensification and
greater vagal withdrawal.

In another study, the authors showed that physically and aerobi-
cally well-trained or conditioned individuals have lower resting heart
rate, which can be explained by greater parasympathetic or lower
sympathetic activity.

However, Melanson and Freedson® reported expressive results in
autonomic markers, such as heart and respiratory rates, in healthy in-
dividuals undergoing aerobic training, suggesting that these gains are
not age-dependent. These study results corroborate with those found
in the present study as all vital sign indicators were normal.

The respiratory rate is usually measured by observing chest expansion
and counting the number of breaths per minute. At rest, a normal adult
breathes comfortably at 12-20 times per minute.®

In the first phase (February 2016), the mean respiratory rate was 27.5
per minute in men and 25.1 per minute in women, which are considered
to be within the normal limits. In the second phase (July 2016), the mean
respiratory was 23.2 per minute in men and 23.1 per minute in women,
which were within the normal limits. However, there was a decrease in
the respiratory rate in both sexes in the second phase.

During an exercise period, the human body undergoes cardiovascular
and respiratory adaptations to meet the increased demands from active
muscles. As these adaptations are repeated, these muscles undergo
modifications that result in improved body performance. Physiological
and metabolic processes are triggered to optimize oxygen distribution
to active tissues.'® All participants presented normal vital signs as they
are healthy and regularly perform physical exercise.

Normal abdominal circumferences are related to absolute circum-
ference (>102 cm in men and >88 cm in women). However, the rela-
tionship between abdominal circumference and body fat differs by age
and ethnic group®

In the first phase (February 2016), the mean abdominal circumference
was 87.6 cm in men and 74.3 cm in women. In the second phase (July
2016), the mean abdominal circumference was 93.1 cmin men and 75.5
cm in women, showing that both sexes maintained normal abdominal
circumference in both phases.

A study by Cole et al."" in six countries (England, Brazil, Hong Kong,
Singapore, the Netherlands, and the USA) has been accepted and re-
commended for population-based epidemiological studies. The authors
developed overweight and obesity cutoff points based on the correlation
between body mass indexes (BMIs) >85 and >95 for age and sex in the
pediatric age group, which correspond to the cutoff points for overweight
(>25 kg/m?) and obesity (>30 kg/m?), respectively, in the adult age group.

BMI does not distinguish different types of adiposity, some of which
may be associated with cardiovascular disease. More recent studies on
different types of adipose tissue show, for example, that central (apple-
-shaped, typically male) obesity has a much higher correlation with
cardiovascular disease than BML® However, in this study, we found no
change in the participants'abdominal circumference.
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There was a correlation between BMI and respiratory rate in the first
phase as both variables increased, but this correlation was considered
weak (P=0.48). There was no correlation between these variables in the
second phase (P=0.08).

We found a significant correlation between BMI and systolic blood
pressure in the first phase (P=0.56) as both variables increased. In the
second phase, there was a significant but weak correlation (P=0.35).

The IPAQ results for physical activity levels are presented in Figure 2.

There was an increase from 13 to 19 participants classified as “very
active”and a decrease from 20 to 11 participants classified as “active”
in the second phase. We found that some participants increased the
frequency and intensity of exercises from February to July 2016, most
of whom were men.

While the participants perform exercise, the researchers explained
the importance of physical exercise, training, and healthy diet. When
individuals understand the importance of constant exercise practice,
they may feel more motivated to maintain or increase physical exercise
performance, as shown in this study.

Several studies reiterate the influence of green areas in increasing
physical exercise performance.'>'® Arana and Xavier'? reported that the
maintenance of urban green areas has always been justified by their
potential to provide environmental quality to the population.

Sawada et al.”® and Xavier'* reported that Parque do Povo provides a
place for physical exercise, in addition to green and multiple-use areas
including running tracks and game courts, snack bars, police stations,
and even photocopying service centers.

As for the physical activity levels, we used the chi-square test to
verify whether different collection phases actually influenced the IPAQ
results, which showed that the IPAQ classification was not influenced
by the collection period (P=0.09). Figure 3 shows an analysis of physical
activity level in both phases by sex.

A comparison between both phases showed equal values for both
sexes and an expressive number of very active participants. As for phase
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Figure 2. IPAQ results in February and July data collection.
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Figure 3. IPAQ classification in February and July data collection by sex.
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collection, the IPAQ classification was not influenced by sex (P=0.8 in
the first phase and P=0.2 in the second phase).

There were an increased number of very active participants in the
second phase. The percentage of very active men was 36% (7 men) in
the first phase and 58% (10 men) in the second phase. The percentage
of very active women was 35% (6 women) in the first phase and 47%
(9 women) in the second phase.

This result corroborates that of other studies as it shows that the high-
est percentage of participants classified as very active were men." Some
other studies reported higher percentages of very active women,'¢"” not
corroborating with the results of this study, in which there was a higher
percentage of very active men.

DISCUSSION

Participants included in this study presented normal vital signs and
hemodynamic factors, showing a minor variation during the practice of
the proposed exercise, as they were all healthy and physically active adults.

However, the study showed that physical exercise causes a series of
physiological responses resulting from autonomic and hemodynamic
adaptations that influence the cardiovascular system and work as an
important non-medication control element or adjuvant to pharmaco-
logical treatment.

The results of the recent study by Arana and Xavier'? corroborate with
our findings. They showed that the green environment is the main factor
thatinfluenced park users to practice physical activity at Parque do Povo.

Some authors reported that parks would probably stimulate physical
activity due to motivational factors as individuals would feel happier
exercising in a green route with trees than in empty spaces. There is
also evidence that having access to these areas contributes to increase
physical activity levels.'®

A study by Xavier'* shows that most park users reported not having
professional orientation to practice physical activity (67%), and only 17%
and 16% followed medical advice or recommendations of a physical edu-
cation professional, respectively. This shows that a large percentage of the
population using Parque do Povo has no health professional orientation.
These data reveal the importance of the orientation provided in our study.

Moreover, public health campaigns can encourage people to use
green spaces and exercise outdoors more frequently. The health benefits
attributed to these environments should be better known in order to
make these places more effective for the population.'®

The city of Presidente Prudente has public spaces for physical
exercise practice in areas exposed to vehicle emissions. However, this
study shows the importance of exercising in an open air environment,
being validated by Cuissi'® who reported that closed environments
with poor ventilation present a greater health risk due to more difficult
pollution dispersion.

CONCLUSION

The present study showed that participants became more active,
possibly due to the motivation provided by a green and well-structured
environment. Itis important to emphasize that this study also provided
individual orientation to its participants, which included health education,
motivating them to increase exercise frequency and intensity, a fact that
we could observe in the second data collection with an increased number
of more active participants. The investigation of interdependence among
physical activity, health, and environment provides an essential element
for the society, thus allowing us to recommend effective collective health
measures to contribute to the population’s well-being.

All authors declare no potential conflict of interest related to this article
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