Effects of the vacation period on the health-related physical
fitness of schoolchildren
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Abstract

The aim of the study was to verify the effects of the summer vacation period on the health-related
physical fitness (HRPF) of students in the 7th and 8th grades of elementary school. The study design
is characterized as observational, considered short-term longitudinal. Physical evaluations were
carried out before and after the summer school vacation period. The components of physical fitness
analyzed were: Cardiorespiratory fitness - 6-minute running or walking test, body composition-
measures of body mass index, waist circumference and waist-to-height ratio, muscle strength/
endurance - abdominal endurance test (sit -up) and flexibility - test of sitting and reaching. As a
statistical analysis, the paired t-test was used, adopting p<0.05. A significant increase was observed
in the body mass index, waist circumference, waist-to-height ratio and flexibility after the vacation
period. However, there were no significant changes in cardiorespiratory fitness and muscle strength/
endurance. Furthermore, analyzing boys and girls separately, no differences were found for waist-to-
height ratio and only girls showed improvements in muscle strength/endurance. It was concluded
that the vacation exposure factorimproved the levels of flexibility and increased the variables of body
composition, not generating significant changes in cardiorespiratory fitness, while muscle strength/
endurance improved only in girls.
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Introduction

The physical fitness is composed of biological
and psychosocial aspects, which generate a good
state of health and well-being'. The health-related
physical fitness (HRPF) is basically constituted by
the physical capacities of cardiorespiratory fitness,
muscular strength/endurance, body composition
and flexibility®. Currently, most adolescents do not
reach recommendations of good levels of HRPRF.
Never theless, many of the health-related problems are
highly associated to low levels of HRPEF, in which the
majority of them already begin during childhood and
adolescence, a representation that needs to be reversed”.

A risk factor highly associated with low levels of
HRPF and Chronic Noncommunicable Diseases

(NCDs) is the physical inactivity. Epidemiological
studies show this association with the increase
in the relative occurrence of acute myocardial
infarction (60%), osteoporosis (59%), type 2
diabetes (50%), coronary artery disease (45%),
colon cancer (41%), breast cancer (31%) and
arterial hypertension (30%)’, also contributing for
the excessive accumulation of body fat®.

In a study conducted in Aracaju (SE, Brazil)
the number of students classified as sedentary was
78.6%, in which 64.9% were children and 83.1%
adolescents. In addition, the time spent in front of
television was of 5.61 hours a day, thus favoring the
increase of body fat and excess weight”®.
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In this regard to achieve good levels of HRPF is
essential, especially because HRPF is a protective
factor against mortality, as MYERs et al.” show, when
emphasizing that some epidemiological studies
have demonstrated reductions of at least 50% in
the levels of mortality among individuals with high
scores of HRPF compared to those less physically fit.
However, HRPF attribute scores are more related to
metabolic risks than usual levels of physical activity
in schoolchildren, therefore it is essential to apply
physical tests frequently to schoolchildren.

Considering that the aging process itself leads
to physiological losses that imply a decrease in
HRPF, effective interventions during childhood and
adolescence are increasingly necessary, especially in

Methods

This is an observational study, with a short-term
longitudinal character, performed out between
December 2018 and March 2019, that is, the end
and beginning of the school year.

Schoolchildren aged between 12 to 17 years old of
both sexes who met the following inclusion criteria
participated in the research: to be regularly enrolled
and participating in Physical Education classes; to be
present in data collections at the pre and post school
vacation; not having osteomioarticular limitations
and the parents or guardians authorized and have
signed the Free and Informed Consent Term. This
study was approved by the Ethics and Research
Committee on Human Beings of the institution of
origin (num.: 3,221,394). All students also signed
a specific Free and Informed Consent Term.

For the accomplishment of this research there
was consent from both the direction of the school
and the Physical Education teacher. The tests
performed in this research were already applied
at the beginning and end of the year at the
institution, generating the least impact on the
curricular structure. In view of that it was proposed
only the use of these data in order to understand
their behavior in relation to the summer school
vacation period (lasting two months).

The attributes of the HRPF analyzed in this
research were: waist circumference, height, body
mass, flexibility, muscle strength/endurance and
cardiorespiratory fitness. Therefore, Body Mass
Index (BMI) and waist-to-height ratio (WHtR)
were calculated. The tests were performed with
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Physical Education classes, aiming at maintenance
and improvement, thus avoiding future diseases and
cardiovascular complications'"'%.

Although several studies are concerned
with factors that influence HRPF"™", to our
knowledge, only two were concerned with
analyzing the vacation exposure factor and the
relation with HRPF components'®".

Therefore, considering the scarcity in the
literature and the relevance of this subject, the aim
of this study was to investigate the influence of
the summer vacation period on the HRPF levels
of schoolchildren in the 7th and 8th grades of
elementary school and secondarily to verify possible
different effects among boys and girls.

a interval of 48-hour break and on the first
day, body composition, flexibility and muscle
strength/endurance tests were carried out and on
the second day, only the cardiorespiratory fitness
test was performed.

To measure waist circumference, a measuring
tape was used, considering the midpoint
between the last rib and the iliac crest. To verify
height, a stadiometer of WELMY was used
and measurement was taken with the subjects
barefoot and after a brief inspiration. Afterwards,
the WHtR was calculated, determined by
calculating the ratio between the measurement
of waist circumference and height, both in
centimeters. Body mass was measured using a
digital scale from the WELMY brand —w300,
recording in kilograms and the Body Mass
Index was calculated using the formula (BMI =
body mass/height2). Flexibility was measured
through the sit and reach test using the
Wells Bank (centimeters reached). Abdominal
strength/endurance was measured using the sit-
up test (number of repetitions in one minute).
Cardiorespiratory fitness was measured using
the 6-minute running/walking test, performed
on the running track (meters covered). All
instruments and protocols used to select the tests
were based on the test and evaluation manual of
the Projeto Esporte Brasil'®.

To characterize the sample, sociodemographic
variables (sex categorized as male and female
and age in years) and anthropometric measures



of height (cm), body mass (kg) and BMI (kg/
m?) were analyzed. Continuous variables were
expressed as mean and standard deviation and
the categorical variable as frequency and relative
percentage. Data distribution was assessed using

Results

TABLE 1 shows the variables that
characterize the participants of the study. It
was observed that, in the school post-vacation
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the Kolmogorov-Smirnov test. For inferential
statistics, the paired t-test and non-parametric
Wilcoxon test were used, adopting a significance
level of 5% (p <0.05). All analyzes were

performed using SPSS software, version 20.0.

moment, all the characterization variables
showed significant differences in relation to
the school pre-vacation period.

TABLE 1 - Characterization of the sample in the pre and post school vacation periods (n: 34).

Pre-vacation

Post-vacation

Variables X (¢dp) X (xdp) P
Age (Years) 13.1+0.4 13.2+0.54 0.031*#
Heigth (m) 1.59+0.07 1.60+0.07 0.001*

Body Mass (kg) 50.1+9.82 52.3£9.60 0.001*
BMI (kg/m?2) 19.7£2.91 20.2+3.06 0.017*

Girls: 14 (41.2)

Sex (n/%) Boys: 20 (58.8)

The HRPF in the pre and post vacation moments
can be seen in TABLE 2. There were significant changes
in body composition outcomes and flexibility levels. As

for the outcomes of muscle strength/endurance and
cardiorespiratory fitness, no differences were found
after the school vacation period.

TABLE 2 - Values of the HRPF components in the pre and post school vacation periods (n: 34).

Pre-vacation

Post-vacation

Variables P
X (xdp) X (xdp)
WC (cm) 67.2+6.83 68.8+6.99 0.001*
WHR (cm) 0.42+0.04 0.430.04 0.013*
CF (m) 1039.2+225.3 1010.7£232.7 0.365
Muscle strength/endurance
28.7+8.38 30.5+10,7 0.156
(rep/min)

Flexibility (cm) 23.1+12.3 25.9+11.5 0.001*

TABLE 3 presents the HRPF variables in
the pre and post vacation moments analyzed
among boys and girls. During the post-vacation
period, there were significant differences in both

sexes concerning circumference and flexibility,
with post-vacation differences in muscle
strength/endurance only in girls. No significant
differences were observed in the other variables.

X=mean;

+ sd= standard
deviation;

BMI = body mass
index;

* = Statistically
significant difference
between pre and post
vacation values;

# = Value extracted
from nonparametric
test.

X=mean;

+ sd = standard
deviation;

WC = Waist
circumference;
WHIR = Waist-to-
height ratio;

CF = Cardiorespiratory
fitness;

* = Statistically
significant difference
between pre and
post vacation values
(p=0,05).
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Discussion

To summarize, the findings of the present
study indicate that the school vacation period
does not have a negative influence on most of
the variables analyzed, improving the flexibility
levels, preserving the muscle strength/endurance
and cardiorespiratory fitness. However, there was
an increase in body composition variables, such
as increased WC and WHtR. When observing
the effects of school vacation among boys and
girls, there was an increase in waist circumference
and improvements in flexibility levels regardless
of sex, while only girls showed improvements in
abdominal strength/endurance.

Regarding the findings about body composition,
a significant increase can be observed in the WC
and WHIR, suggesting that there was a rise in the
percentage of body fat in the vacation period. Still,
Siva et al." demonstrated that after the vacation
period, students showed an increase in body
adiposity, in which 31.6% of the sample reached
levels below the recommended for this variable.

A hypothesis for the increase in the WHtR
and WC, possibly generating greater body fat
accumulation, may be associated with nutritional
factors, such as increase in food intake, especially
those with excess sugars and fat, thus, this factor
may have contributed to the energy imbalance
and body fat gain of students”. However, it is
worth emphasizing that these considerations
are only hypotheses regarding the raise in these
variables, thus not attributing a causal relationship.
Another circumstance that must be observed is
the maturational stage of individuals, mainly
due to adolescence, period of constant biological
and morphological changes, such as the growth
spurt, characterized by the abrupt increase in body
structures. Thus, body composition changes found
can also be usual of the age 20.

Observing the values of body composition for
boys and girls, changes in WC are identified in both
sexes, however in the WHIR, there were no changes.
A probable logical explanation is due to the fact that
the students present an increase in height and WC,
thus maintaining the same values for the WHtR.

Therefore, because the measurement of WHtR
and WC are considered good markers for
body fat in the abdominal region, being quite
associated with efficient, fast and easily applicable
cardiovascular risk factors, it is essential to use
them in the school environment regularly to
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evaluate overweight, obesity and cardiovascular
health of children and adolescents**%.

In relation to the cardiorespiratory component,
of great importance to cardiovascular health, two
months of school vacation were not enough to cause
significant changes to this variable. In a study carried
out by CarreL et al.'®, with overweight adolescents,
it was observed that improvements obtained in the
CF after nine months in an intervention program
in Physical Education classes were lost during
the three months of school vacation. However,
it is worth stating that the samples have different
characterizations in relation to nutritional status.

Sitva et al.'”” noticed findings opposed to the
present study, in which after vacation, adolescents
had a longer time spent in the 1600m test, thus
demonstrating a reduction in cardiorespiratory
capacity. Moreover, after the vacation period, there
was a significant reduction in the percentage of
students who reached the appropriate reference
values, decreasing from 37.9% to 26.3%.

In view of the results related to the CF the
current literature is still contradictory. It can be
considered that the vacation was not negative for
this outcome in the present study, for both girls and
boys preserved the values of distance covered in the
end of the school year, however, more than 70%
of students showed results below the appropriate
cutoff points for this variable after vacation. Thus,
physical assessments should be done frequently
in order to diagnose and to instruct students to
maintain an active routine with physical exercises
during the school year and the vacation period, for
a better cardiovascular health, quality of life and
participation in Physical Education classes.

Similar results to the CF were found concerning
the muscle strength/endurance, in which the school
vacation did not provide significant changes to this
variable when evaluated in general. Corroborating
the present study, Siiva et al.'” showed that
after two months of school vacation, changes in
abdominal strength/endurance were not identified.
However, when analyzed by sex, only girls showed
improvements after the period in which they had
performed fewer repetitions than boys and exceeded
the amount of repetitions in the post-vacation
period. Despite an unexpected result for this
variable, in the study by CHRIsTODOULOS; FLOURIS
and ToxkmakipIs” there were improvements in
this outcome in girls after the vacation period. The



abdominal strength/endurance can be affected
by body maturation, still, at about age 12, girls
reached the highest peak of pubertal growth, thus,
the improvements in the results presented by girls
after school vacation may also have been influenced
by the maturation changes of this period.

From another perspective, although the results on
abdominal tests do not present statistical differences
in the general analysis, there were positive changes
in the percentage of students in the ranges above
the appropriate criteria for health, in which, before
the vacation, 45% of the students were above the
normative criteria and after that period, the number
increased to 59%. Thus, the importance of not
limiting the evaluation to statistical analysis is
emphasized, but we also highlight the importance
of the distribution of these data and the evaluation
of each student based on their age and test
performance, as small changes during the vacation
can generate positive contributions about health of
individuals, keeping them in healthy zones for the
components of the HRPE.

Considering the flexibility component, the results
were unexpected, as the findings demonstrated
that the vacation period significantly improved
the flexibility levels, regardless of the sex of
the participants. In addition, the prevalence of
schoolchildren in the present study reaching good
levels of flexibility after the vacation period was
74%, which is somewhat satisfactory.

Although the present study did not verify the
levels of physical activity before and after vacation,
it is clear that the more active the adolescent,
the greater his/her relationship with flexibility
improvements, due to the greater elasticity of
skeletal muscle, tendons and ligaments®”. We
speculate that due to a greater period of free time,
adolescents may have been more involved in
physical activity during the vacation, contributing
indirectly to improving flexibility. Moreover, Lima
etal.?® showed a direct relation between the increase
in muscle strength levels and flexibility.

To our knowledge, no other study showed similar
results with the current research for the flexibility
outcome, nor does the literature present relational
evidence among vacations and improvements in
flexibility levels. Some considerations were expressed
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to understand this fact. A plausible explanation may
be the excess of time that the students remain seated
in the classroom during the school year, which may
generate inappropriate postural habits, consequently
causing limitations to joint amplitude, muscle
extensibility and plasticity of ligaments and tendons®’.
Furthermore, another study also confirmed that the
vacation period does not change the flexibility levels
in active children, however, it significantly reduces
for children with little physically active during the
school year®. This finding hight lights the importance
of Physical Education, confirming that children with
lower levels of physical activity during the school year
tend to have greater losses for flexibility during the
vacation period.

As limitations of the present study, it is possible
to highlight the low 7 sample, mainly due to
students who were not present in both moments
of physical evaluations. Another gap left by the
study, in which it could assist in the interpretation
and understanding of the results, would be the
application of questionnaires about behaviors
during school vacation, such as physical activity
levels, screen time and nutritional aspects. In
addition, more research is needed about vacation
period and HRPF levels in adolescents, especially
with large samples and longitudinal study designs,
in order to understand the behavior of these
variables in different age groups over time. As
strengths of this study, we highlight the relevance
of testing, measuring and evaluating the HRPF
of adolescents as well as understanding how the
vacation factor influences, in order to diagnose and
assist schoolchildren in relation to health aspects,
mainly in the preventive character. Still, all tests and
measurements are made for schoolchildren, have
easy applicability, the ability to analyze large samples
in a short time and excellent reliability.

Although the importance of the HRPF in
adolescents, more effective interventions by
Physical Education Teachers are needed in their
planning, to evaluate and instruct students to
acquire healthy lifestyle habits in childhood and
adolescence, during school vacations as well as the
school year, in order to improve or maintain their
HRPF attributes at adequate levels, preserving
good health and quality of life.
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Conclusion

In summary, the period of school vacation can  improvements in the levels of flexibility of students
provide an increase in body composition outcomes,  regardless of sex. Abdominal strength/endurance levels
preserve the levels of CF and cause significant  seem to increase only in girls over school vacation.
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Resumo
Efeitos do periodo de férias na aptidéo fisica relacionada a satde de escolares.

O objetivo do estudo foi verificar os efeitos do periodo de férias de verdo nos niveis de aptidao fisica
relacionada a saude (ApFRS) de escolares do 7° e 8° ano do ensino fundamental. O delineamento do
estudo caracteriza-se como observacional, considerado longitudinal de curto prazo. As avaliacdes
fisicas foram realizadas antes e apds o periodo de férias escolares de verdo. Os componentes da aptidao
fisica analisados foram: Aptidao cardiorrespiratéria- teste de corrida ou caminhada de 6 minutos,
composicao corporal- medidas de indice de massa corporal, circunferéncia de cintura e relacao
cintura:estatura, forca/resisténcia muscular- teste de resisténcia abdominal (sit-up) e flexibilidade-
teste de sentar e alcancar. Como analise estatistica, utilizou-se o teste t pareado, adotando-se
p<0,05. Observou-se aumento significativo no indice de massa corporal, circunferéncia de cintura,
relacdo cintura/estatura e flexibilidade ap6s o periodo de férias. No entanto, ndo houve alteracdes
significativas para aptidao cardiorrespiratdria e forca/resisténcia muscular. Além disso, analisando
meninos e meninas separadamente, ndo foram encontradas diferencas para a relacdo cintura/estatura
e apenas as meninas apresentaram melhorias na for¢a/resisténcia muscular.

PaLavras-cHAVE: Avaliacdo Fisica; Promocao da saude; Prevencado; Adolescentes.

References

1. Jorgensen T, Andersen LB, Froberg K, et al. Testing of physical condition in a population: how good are the methods?
Eur J Sport Sci. 2009:483.

2. Guedes DP. Implicagoes associadas ao acompanhamento do desempenho motor de criancas e adolescentes. Rev Bras
Educ Fis Esporte. 2007;21:37-60.

3. Coledam DHC, Batista Junior JB, Glaner MFE. Baixa concordancia entre os critérios de referéncia da fitnessgram para
adolescentes. Rev Paul Pediatr. 2015;33:181-186.

4. Raitakari OT, Juonala M, Kihénen M, et al. Cardiovascular risk factors in childhood and carotid artery intima-media

6 « Rev Bras Educ Fis Esporte, (Sao Paulo) 2022;36:e36182831



Effects of the vac period on the HRPF of schoolchild

thickness in adulthood: the cardiovascular risk in young Finns study. Jama. 2003;290:2277-2283.

5. Katzmarzyk PT, Janssen I. The economic costs associated with physical inactivity and obesity in Canada: an update.
Can ] Appl Physiol. 2004;29:90-115.

6. Angelis R, Viuniski N. Obesidade: prevencdo nutricional. Nutrigio em Pauta. 2001;9(50).

7. Kaur H, Choi WS, Mayo MS, et al. Duration of television watching is associated with increased body mass index. ]
Pediatr. 2003;143:506-511.

8. Pelegrini A, Silva RCR, Petroski EL. Relagio entre o tempo em frente 3 TV e o gasto calérico em adolescentes com
diferentes percentuais de gordura corporal. Rev Bras Cineantropom Desempenho Hum. 2008;10:81-4.

9. Myers ], Kaykha A, George S, et al. Fitness versus physical activity patterns in predicting mortality in men. Am ] Med.
2004;117:912-918.

10. Moreira C, Santos R, Farias Junior JC, et al. Metabolic risk factors, physical activity and physical fitness in Azorean
adolescents: a cross-sectional study. BMC Public Health. 2011;11:214.

11. Sales WE Moreira OC. Capacidade cardiorrespiratéria e composigio corporal de estudantes participantes e nio
participantes de aulas de educagio fisica. Braz ] Biomotricity. 2012;6:153-158.

12. Haskell WL, Lee I-M, Pate RR, et al. Physical activity and public health: updated recommendation for adults from
the American College of Sports Medicine and the American Heart Association. Circulation. 2007;116:1081.

13. Farias Junior JC. Associagio entre prevaléncia de inatividade fisica e indicadores de condi¢io socioeconémica em
adolescentes. Rev Bras Med Esporte. 2008;14:109-114.

14. Fermino RC, Rech CR, Hino AAF, et al. Atividade fisica e fatores associados em adolescentes do ensino médio de
Curitiba, Brasil. Rev Satdde Pablica. 2010;44:986-995.

15. Santana CCA, Andrade LP, Gama VD, et al. Associacio entre estado nutricional e aptidao fisica relacionada  satide
em criangas. Rev Educ Fis UEM. 2013;24:433-441.

16. Carrel AL, Clark RR, Peterson S, et al. School-based fitness changes are lost during the summer vacation. Arch Pediatr
Adolesc Med. 2007;161:561-564.

17. Silva E, Oliveira M, Mendes E, et al. Influence of vacation time in physical fitness for health in scholars. ] Health Sci
Inst. 2010;28:181-185.

18. Universidade Federal do Rio Grande do Sul. Projeto Esporte Brasil [internet]. ¢2009; [access 2020 jul 30]. Available
from: hteps://www.ufrgs.br/proesp/.

19. Lucena JMS, Cheng LA, Cavalcante TLM, et al. Prevalence of excessive screen time and associated factors in adolescents.
Rev Paul Pedriatr. 2015;33:407-414.

20. Malina RM, Bouchard C. Atividade fisica do atleta jovem: do crescimento & maturagio. Editora Roca; 2002.

21. Flegal KM, Shepherd JA, Looker AC, et al. Comparisons of percentage body fat, body mass index, waist circumference,
and waist-stature ratio in adults. Am J Clin Nutr. 2009;89:500-508.

22. Yan W, Bingxian H, Hua Y, et al. Waist-to-height ratio is an accurate and easier index for evaluating obesity in children
and adolescents. Obesity. 2007;15:748-752.

23. Christodoulos AD, Flouris AD, Tokmakidis SP. Obesity and physical fitness of pre-adolescent children during the
academic year and the summer period: effects of organized physical activity. ] Child Health Care. 2006;10:199-212.

24. Ulbrich AZ, Bozza R, Machado HS, et al. Aptidao fisica em criangas e adolescentes de diferentes estdgios maturacionais.
Fitness Perform J. 2007;6:277-282.

25. Prieto-Benavides DH, Correa-Bautista JE, Ramirez-Vélez R. Niveles de actividad fisica, condicion fisica y tiempo en
pantallas en escolares de Bogotd, Colombia: estudio FUPRECOL. Nutr Hosp. 2015;32:2184-2192.

26. Lima TR, Martins PC, Moraes MS, et al. Association of flexibility with sociodemographic factors, physical activity,
muscle strength, and acrobic fitness in adolescents from southern Brazil. Revista Paul Pediatr. 2019;37:202-208.

27. Almeida T'T, Jabur MN. Mitos e verdades sobre flexibilidade: reflexées sobre o treinamento de flexibilidade na satde
dos seres humanos. Motricidade. 2007;3:337-344.

ADDRESS
Bruno Allan Vieira | Submitted: 03/04/2021
Rua Vicente Silva, 40 | Revised: 11/17/2021
88140-000- Santo Amaro da Imperatriz - SP - Brazil | Accepted: 06/23/2022
Email: bruno_allan1998@hotmail.com

Rev Bras Educ Fis Esporte, (Sao Paulo) 2022;36:e36182831¢ 7



