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The objective of this study was to evaluate the level of flexibility and the level of habitual physical
activity in high school students in the cities of Teresina and Unido, Piaui. A cross-sectional
descriptive study was carried out, consisting of a sample of 105 schoolchildren aged 15 to 17 years
of age in both genders, 55 high school students from Zacarias de Gais state college (Piaui high school)
in Teresina-pi and 50 Filinto Régo school unit, located in the center of the city of Union-Piaui. To
verify the flexibility of the students, the sit-and-reach flexibility test of the Brazilian sport project test
and evaluation manual (2016) was applied. To verify the habitual physical activity level, the
questionnaire in order to verify the economic class, it was used the questionnaire determined by the
Brazilian economic classification criterion, proposed by the Brazilian Institute of Geography and
Statistics by the national association of research companies. Analyzing the results, it is possible to
verify that, 83 students are considered in the healthy zone, being 47% female and 53% male. Of the
22 students who are in the risk zone, 72.7% are female and only 27.3% are males, indicating that as
the level of physical activity increases, the level of flexibility of the students is improved. significant
difference (p <0.05). Most high school students presented levels of flexibility within the healthy zone
and are moderately physically active.
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I. INTRODUCTION

There is strong evidence from scientific studies on the
importance of the relationship between physical activity
levels and the occurrence of diseases, especially those related
to lifestyle, such as type Il diabetes mellitus, arterial
hypertension, chronic respiratory diseases, obesity, cancer
(Riebe et al., 2015; Garber, 2011). That said, these diseases,
among others, can be minimized by changing healthy lifestyle
habits, such as physical activity, leaving aside the
consumption of alcoholic beverages, and obesity (Malta et al.
2017).

Even so, there is still a large part of society with a high
prevalence of physical inactivity, which indicates a higher
risk of early death from complications related to chronic non-
communicable diseases (Michell et al., 2017).

Much has been discussed about the different positive
repercussions of physical activity and the level of sedentary
lifestyle of individuals with these diseases, as well as

effective protocols capable of evaluating these precepts and
relating them to these diseases.

The literature already points to the importance of the role of
prevention and treatment of chronic non-communicable
diseases (NCDs) in adult life, but also, the regular practice of
physical activity is a relevant factor for the psychomotor,
intellectual, social and functional development for children
and adolescents (Lima et al., 2018).

Thus, one of the components related to health is flexibility,
which can be defined as the ability of the joint to develop a
range of motion in accordance with the muscles involved
(Mendes & Cols., 2014).

Studies that deal with the relevance of flexibility indicate that
good levels of flexibility help in the performance of any sport,
in the prevention of injuries, in the performance of daily tasks,
improving performance with less energy expenditure, in
addition to providing wide movements with greater safety.
and efficiency, and will bring significant benefits to
performance in physical education classes (Galdino, 2013;
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Cardoso et al., 2015; Perfeito, 2014; Montenegro & Carvalho
2014).

From this perspective, it is clear that it is important to evaluate
the Physical Education student, as it allows the teacher to
measure the student's physical capacity level, which can
verify possible joint or muscular dysfunctions, pathological
predispositions of movement, in addition to advances in
practices or in functional recovery that can be detected.

It is worth mentioning that, due to hormonal and
osteomyoarticular issues, children have a greater ability to
acquire and maintain high degrees of flexibility when
compared to adults (Perfeito, 2014).

During childhood, flexibility peaks and declines with age.
Studies show that flexibility appears for both sexes around 12
to 13 years old, although girls have stability in flexibility
throughout their childhood and adolescence, however with
the onset of puberty there is a decrease in flexibility due to
hormonal changes and growth (Montenegro & Carvalho,
2014).

Il. METHODOLOGY

A descriptive cross-sectional study was carried out,
consisting of a sample of 105 schoolchildren aged 15 to 17
years of both genders, 55 high school students from Colégio
Estadual Zacarias de Géis (Liceu Piauiense) in Teresina-PlI
and 50 from the School Unit Filinto Régo, located in the city
of Unido-PI. The sample was selected for convenience.

The development process of this study was carried out
following some steps. Initially, the objectives of the study and
the procedures to be carried out were exposed to the school
management. After authorization from the direction, a Free
and Informed Consent Term (ICF) was delivered to the
parents, through the students included in the study, which
authorized their children's participation in the study and to the
students a Term of Assent (TA) so that the could sign,
assuring their participation, it is still important to note that all
information would be confidential and the anonymity of the
participants preserved.

All participants received information about the investigations
carried out by the researchers, mainly about the data
collection methodology, ensuring that the risks involved in
the study would be minimized as much as possible.

In order to carry out the study, some inclusion and exclusion
criteria were established. Inclusion Criteria: only individuals
aged between 15 and 17 years, regularly enrolled in school,
who were present on the day, who agreed to take the test, who
were authorized by the guardian and who were able to
perform the tests. Exclusion Criteria: Refusal to participate in
data collection, non-authorization of parents or guardians,
non-attendance to school on the day scheduled for data
collection, failure to perform the proposed test, as well as any
acute or chronic condition such as orthopedic disease,
rheumatology related to the lower limbs, pelvis or lumbar
spine that would prevent the test, thus avoiding
compromising the results.

To verify the economic class, the questionnaire determined
by the criterion of economic classification Brazil (CCEB),
proposed by the national association of research companies -
ANEP was used, which is based on the purchasing power of
urban people and families to determine the socioeconomic
level and allows stratifying the population in five economic
classes (from A to E), based on the interviewee's answers,
regarding the possession of goods, presence of a monthly
employee and level of education of the head of the family. A
number of points were assigned to each answer, according to
the CCEB points system. For this study, classes Al, A2, B1
and B2 were considered to be of high economic level and
classes C, D and E of low economic level.

To verify the level of habitual physical activity, the Pate
Questionnaire was used (Russel R. Pate — University of Sout
Carolina/USA translated and modified by M. V. Nahas
(2001) — NUPAF/UFSC) structured with 11 questions that
identify the levels of occupations daily activities and the level
of leisure activity, the answers being directed to a score of
points that classifies the individual as inactive (0-5 points),
little active (6-11 points), moderately active (12-20 points)
and very active. (21 or more points).

The Sit and Reach Flexibility Test from the test and
evaluation manual (2016) of Projeto Esporte Brasil
(PROESP-Br) was applied to verify the flexibility of students.
A measuring tape was extended on the ground and at the 38
cm mark of this tape a piece of adhesive tape of 30 cm was
placed perpendicularly, fixing it to the ground. The subject
was barefoot, heels touching the tape at the 38 cm mark and
30 cm apart. With knees extended and hands overlapping, the
subject slowly bent over and extended his hands forward as
far as possible. The same had to remain in this position for the
time necessary for the distance to be noted, two attempts were
made for each student. The result was measured in
centimeters from the furthest position that the student reached
on the tape measure with the fingertips and the results were
recorded to one decimal place after the comma. The
PROESP-BR Project (2016) establishes as a cut-off point or
critical values for the age and sex of children and adolescents
a categorical scale of two degrees: health risk zone and
healthy zone, with values below the established cut-off point
being considered health risk zone and above are considered
healthy zone.

The flexibility levels of the evaluated students were compared
with the cutoff values proposed by PROESP-br (2016). Data
were tabulated and calculated using the Microsoft Excel 2007
program.

To characterize the population, an analytical descriptive
statistical study of the sample was carried out through
absolute (n) and relative (%) frequencies and dispersion
measures (mean and standard deviation), as well as the
Shapiro-Wilk test was used to verify if the data will follow a
Normal distribution.

To verify the difference between the frequencies of the
variables, the Chi-Square Adherence test was used. The
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association was made by Pearson's Chi-Square and Fisher's
Exact tests. To compare the means, the Mann-Whitney U test
was used for variables with two categories and the Kruskal-
Wallis H test for variables with three categories or more. To
analyze the relationship between the variables, Spearman's
correlation was used.

Data were tabulated in a Microsoft Office Excel spreadsheet
and analyzed using the IBM Statistical Package for the Social

Sciences version 20.0 program. The significance level
adopted was .= 0.05. To present the results, tables and graphs
were used.

I11. RESULTS AND DISCUSSION

The sample was characterized by a total of 105 individuals,
being 55 (52.4%) female and 50 (47.6%) male, with a mean
age of 16.12 years.

Table 1 - Profile of high school students from the public school system in Teresina and Unido-PI

Variables n=105 % Average £ SD p-value
Sex

Feminine 55 52,4 0,625
Male 50 47,6

Age

15 21 20,0 16,12 £ 0,72 0,002
16 50 47,6

17 34 32,4

School

Unido 50 47,6 0,625
Teresina 55 52,4

Series

1 60 57,1 0,143
2 45 42,9

Economic class

A2 4 3,8 <0,001
Bl 8 7,6

B2 13 12,4

C 53 50,5

D 27 25,7

DP = Standard Deviation. p-value = Chi-square test of Adherence. Source: Direct Search.

It is observed that the highest prevalence of students belongs
to economic class C (50.5%) and the smallest part belongs to
economic class A2 (3.8%). There was a significant difference
(p<0.05) in the age and economic class of the students (Table
1).

Through the analysis of the habitual activity level of the
participants of this study, it was verified that adolescents with
lower economic classes are more physically active when
compared to the higher classes, with a significant difference
between them. Hallal et al. (2013), evaluated the physical

activity of 4,452 adolescents, where 49% among boys and
67% among girls, with physical inactivity being higher in
high socioeconomic levels. The study by (2015) shows that
students enrolled in public schools and with lower
socioeconomic levels had higher levels of physical activity,
when compared to those in the public network and with a
higher socioeconomic level.

In line with this, Morais et al. (2015) in their study that aimed
to estimate the prevalence of physical inactivity in
adolescents (14 to 17 years old) in the city of Maringd/PR and
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to explore its association with demographic, socioeconomic,
behavioral variables and nutritional status indicators, shows
that adolescent students of public schools and lower
socioeconomic levels are less physically active. A similar
finding was found in studies by Silva and Silva (2014) in
which students of high socioeconomic level (33.7%) were
classified as more active than those of medium (22.9%) and
low (23.9%) levels. %).

Table 2 shows a significant difference (p<0.05) between the
classification of the students' flexibility level, in which 21%
are in the health risk zone and 79% are considered in the
healthy zone. However, no significant difference was found
between the classifications of the students' habitual physical
activity level.

Table 2 - Level of habitual physical activity and flexibility of high school students from the public school system in Teresina and

Unido-PI.
Variables n % Average £ SD p-value
Physical Activity Level
Inactive 20 19,0 14,30 + 8,66 0,358
Moderately active 32 30,5
Very active 29 27,6
Little active 24 22,9
Flexibility Level
Risk Zone 22 21,0 36,51+ 11,78 <0,001
Healthy zone 83 79,0

DP = Standard Deviation. p-value = Chi-square test of Adherence. Source: Direct Search.

This study shows that there is a higher prevalence of students
classified as moderately active and very physically active.
Regarding the level of flexibility, most of the sample is
classified in the healthy zone.

In the same perspective Barbosa et al. (2016) when evaluating
20 adolescents from a public school in the city of Palmas-TO,
found a high level of moderately active and very active
adolescents, 95% of the sample. Moraes et al. (2008) in their
study sought to analyze levels of physical activity in
adolescent schoolchildren, between 12 and 16 years of age, in
the city of Cotia, S8 Paulo, it was observed that
approximately 79.9% of those surveyed had a level of
physical activity that varies between fair and very good and
the remaining 20.1% are below the level.

From another perspective, Silva and Silva (2014) sought to
verify the pattern of physical activity during leisure time
among students in Aracaju, with a sample of 974 young
people from the state public network, with an average of 15
to 17 years of age, 546 of whom were of the sex. female and

428 male, presented, through descriptive statistics, 74.7% of
students were classified as not very active in leisure time;
females were less active (81.5%) than males (66.1%).

In a survey carried out by Oliveira (2012) the results showed
that most of the students evaluated have good levels of
flexibility, most being classified by PROESP-Br as a healthy
zone. While in the study by Muniz et al. (2014), 59 out of a
total of 76 students were classified as having high
performance, that is, “healthy zone”. Novello and Frigeri
(2017) found a positive result in their study, as 93 students
are classified as in a “healthy zone”, while 43 are in a “risk
zone”.

On the other hand, Pelegrini et al. (2011) showed that the
flexibility evaluated through the Sit and Reach test (PROESP-
Br) in 7,507 schoolchildren did not meet the minimum criteria
of established values for health, not being in the healthy zone.
Gouveia et al., (2017) found results indicating lower levels of
flexibility, so that a possible tendency of Brazilian children
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and adolescents to have low levels of health-related physical
fitness can be speculated.

Table 3 shows the association of physical activity with the
profile of students, with a significant difference (p<0.05)
between genders and economic class.

Table 3 — Association of physical activity level with the profile of high school students from the public school system in Teresina

and Unido-PI.
Physical Activity Level
Inactive Qﬂgt\jzrately X;ICCE ,I&t::?/e Total p-value
n=20 % n=32 % n=29 % n=24 % n %
Sex
F 14 (70,0) 14 (43,8) 10 (345) 17 (70,8) 55 (52,4) 0,015!
M 6 (30,00 18 (56,3) 19 (655) 7 (29,2) 50 (47,6)
Year
15 4 (20,0) 6 (18,8) 4 (13,8) 7 (29,2) 21 (20,00 0,438?
16 10 (50,0) 12 (37,5) 15 (51,7) 13 (54,2) 50 (47,6)
17 6 (30,0) 14 (43,8) 10 (345) 4 (16,7) 34 (32,4
School
Unido 6 (30,0) 17 (53,1) 18 (62,1) 9 (375) 50 (47,6) 0,098!
Teresina 14 (70,0) 15 (46,9) 11 (37,9 15 (62,5) 55 (52,4)
Séries
1 9 (45,0) 18 (56,3) 19 (655) 14 (58,3) 60 (57,1) 0,560!
2 11 (55,0) 14 (43,8) 10 (345) 10 (41,7) 45 (42,9)
Economic class
A2 3 (15,0) 1 (3,1) - - - - 4  (38) 0,019
B1 5 (250) 1 (3,1) 1 (3,9) 1 4,2) 8 (7.6)
B2 1 (500 5 (15,6) 3 (103) 4 (16,7) 13 (12,9)
C 7 (35,0) 18 (56,3) 18 (62,1) 10 (41,7) 53 (50,5)
D 4 (20,0) 7 (21,9) 7 (241) 9 (375) 27 (257)

P-value = 1Pearson's Chi-square test. 2 Fisher's Exact test.

There is a higher prevalence of female students classified as
little active and among male students they are classified as

moderately active and very active.

Source: Direct Search.

Such findings are in agreement with those of Voser et al.
(2017) that investigates the measurement of the physical
activity level of students from the public school system in the
city of Pelotas-RS, with 105 adolescents, 56 female and 49
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male, between 15 and 17 years of age, finding a statistically
significant difference between female and male adolescents.
Girls had a higher rate of physical inactivity 53.6%, compared
to boys 26.5%.

Results found are similar to another study by Silva et al.
(2018) who investigated the associations between the level of
physical activity and the sociodemographic, environmental
and school factors of adolescents (2,545 young people aged
14 to 18 years) in the municipalities of Grande Floriandpolis.
The prevalence of inactive young people was 48.6%, being
higher in females (53.9%).

On the other hand, Pelegrini (2009), in a cross-sectional
study, showed the prevalence of sedentary lifestyle in 25.4%

of a sample of adolescents aged 14 to 17 years old, enrolled
in public high school in Floriandpolis-SC. Specifically,
21.9% of male adolescents and 27.1% of female adolescents
were classified as sedentary, with no significant difference
between them.

When analyzing the association of flexibility with the
students' profile (Table 4) it is noted that 83 students are
considered to be in the healthy zone (ZS), with 47% female
and 53% male. Of the 22 students who are in the risk zone,
72.7% are female and 27.3% male. There is a significant
difference only in economy class.

Table 4 - Association of the level of flexibility with the profile of high school students from the public school system in Teresina

and Unido-PI
Flexibility Level (cm)
ZR ZS Total p-value
n=22 % n=283 % N %
Sex
Feminine 16 (72,7) 39 (47,0 55 (52,4) 0,056!
Male 6 (27,3) 44 (53,0 50 (47,6)
Year
15 4 (18,2) 17 (20,5) 21 (20,0) 0,8172
16 12 (54,5) 38 (45,8) 50 (47,6)
17 6 (27,3) 28 (33,7) 34 (32,4)
School
Unido 7 (31,8) 43 (51,8) 50 (47,6) 0,153!
Teresina 15 (68,2) 40 (48,2) 55 (52,4)
Series
1 12 (54,5) 48 (57,8) 60 (57,1) 0,972
2 10 (45,5) 35 (42,2) 45 (42,9)
Economic class
Al 4 (18,2) - - 4 (3,8) <0,001?
B1 5 (22,7) 3 (3,6) 8 (7,6)
B2 3 (13,6) 10 (12,0 13 (12,4)
C 5 (22,7) 48 (57,8) 53 (50,5)
D 5 (22,7) 22 (26,5) 27 (25,7)

P-value = 1Pearson's Chi-square test. 2 Fisher's Exact test. Source: Direct Search.

It is noted that in this study, when classified as a risk zone,
girls showed a higher percentage than boys, and when
classified as a healthy zone, the values for both sexes are
similar, with no significant difference between them.

In the study by Aradjo and Oliveira (2013), the sample
consisted of 288 high school students, of which 146 were
male and 142 were female, aged between 14 and 17 years,
there were no significant differences in the comparisons
between the two. groups.

On the other hand, Silva and Oliveira (2013), in a descriptive
cross-sectional  study comprising a sample of 50
schoolchildren aged between 14 and 17, using the Sit and
Reach Flexibility Test from the Test and Assessment Manual

(2012), found that flexibility of girls was higher than that of
boys.

In the present study, when analyzing flexibility levels by
economic classes, it is observed that adolescents from more
vulnerable economic classes have better levels of flexibility
compared to more affluent classes.

These findings are corroborated by studies by Guimaraes
(2013), which aimed to investigate, through comparison
between groups, whether there is a relationship between
socioeconomic status and flexibility levels in adolescents of
both genders aged between 13 and 17 years. It concluded that
the lower classes have a greater number of adolescents who
reached normal levels or above those recommended by
PROESP (2012).
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Table 5 shows the correlation between the level of habitual
physical activity and the level of flexibility, with a significant

difference between them, and no difference when correlating
physical activity with grade or age.

Table 5 - Correlation of the level of habitual physical activity with age, grade and level of flexibility of high school students from

the public school system in Teresina and Unido-PlI

Physical Activity Level

p-value
Year 0,149 0,130
Series -0,097 0,324
Flexibility 0,504 <0,001

R = correlation coefficient. p-value = Spearman correlation. Source: Direct Search.

In this study, a positive correlation was found between the
level of physical activity and the level of flexibility,
indicating as the level of physical activity increases, the level
of flexibility of the students improves. In this way, physical
activity can be seen as an excellent strategy to improve the
level of flexibility.

In this study, the findings are similar to the studies by
Guadagnine (2014) who, when analyzing adolescents,
comparing the flexibility of practitioners and non-
practitioners of physical activities regularly confirms that
there was a significant difference between the measures, and
also prove that the lack of physical activity causes muscle
shortening.

Oliveira (2012) in his study that sought to identify, evaluate
and compare the flexibility levels in students, practitioners
and non-practitioners of Taekwondo, in the city of Sapucaia
do Sul - RS, each group was composed of 44 boys aged
between 14 and 14. 17 years. The study concluded that
students who practice this sport have much higher levels of
flexibility than students who do not practice.

In contrast, in the study by Lima et al. (2016) when evaluating
the flexibility level of 15- and 17-year-old students,
practitioners and non-practitioners of volleyball, did not find
differences between the groups.

IV. CONCLUSION

Based on this study, it can be concluded that the level of
physical activity of school adolescents from the public school
system in the municipalities of Teresina and Unido-Pl was
satisfactory, in which most of the subjects evaluated were
moderately active.

Regarding the level of flexibility, most students were
considered in the healthy zone according to the values of
PROESP-Br.

A positive correlation was found between the levels of
physical activity and flexibility, indicating that as the level of
physical activity increases, the level of flexibility of the
students improves. In this way, physical activity can be seen
as an excellent tool to improve the level of flexibility.

The sit and reach flexibility test, as it is an easily accessible
test and has a very practical handling, becomes an important
tool for physical education teachers who, through body
practices, can enable students to achieve better levels of
physical activity and consequently better levels of flexibility.
It is suggested that new studies be carried out in the school
environment with adolescents, seeking to encourage them to
practice regular physical activities, with a larger sample and
with different age groups to enable a comparison between
ages, genders and also using the sit and sit test. achieve for
flexibility assessment.

In addition, these findings can be used to encourage an
increase in the regular frequency of physical activity, mainly
to encourage greater adherence to physical activity, with
adequate facilities and spaces for such practice being
essential.
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