& frontiers | Frontiers in Pediatrics

'.) Check for updates

OPEN ACCESS

EDITED BY
Melania Manco,

Bambino Gesu Children’s Hospital (IRCCS),
Italy

REVIEWED BY

Erin E. Centeio,

University of Hawaii, United States

Clare C. W. Yu,

Hong Kong Polytechnic University, Hong Kong
SAR, China

*CORRESPONDENCE

Selcuk Akpinar
selcukbos@gmail.com;
sakpinar@nevsehir.edu.tr

RECEIVED 29 September 2023
ACCEPTED 23 April 2024
PUBLISHED 07 May 2024

CITATION
Ozer O, Uyhan O, Devrilmez E, Orhan |,

Bilgic M, Ugurlu A, Tabak EY, Yuksel O,
Sentiirk A, Karakullukcu A, Eler N, Ozcan K and
Akpinar S (2024) The relationship between
attitude toward physical activity and weight
gain in children and young adolescence.
Front. Pediatr. 12:1300613.

doi: 10.3389/fped.2024.1300613

COPYRIGHT

© 2024 Ozer, Uyhan, Devrilmez, Orhan, Bilgic,
Ugurlu, Tabak, Yuksel, Sentirk, Karakullukgu,
Eler, Ozcan and Akpinar. This is an
open-access article distributed under the
terms of the Creative Commons Attribution
License (CC BY). The use, distribution or
reproduction in other forums is permitted,
provided the original author(s) and the
copyright owner(s) are credited and that the
original publication in this journal is cited, in
accordance with accepted academic practice.
No use, distribution or reproduction is
permitted which does not comply with

these terms.

Frontiers in Pediatrics

Original Research
07 May 2024
10.3389/fped.2024.1300613

The relationship between attitude
toward physical activity and
weight gain in children and young
adolescence

Omer Ozer', Osman Uyhan’, Erhan Devrilmez®, ilkay Orhan®,
Mert Bilgic®, Alkan Udurlu®, Ekrem Yasin Tabak®, O§uzhan Yuksel',
Aydin Sentirk®, Ayla Karakullukcu®, Nebahat Eler”, Kursat Ozcan™
and Selcuk Akpinar™*

'Faculty of Sport Science, Department of Physical Education and Sport, Bandirma Onyedi Eylul
University, Balikesir, TUrkiye, 2Institute of Health Science, Bandirma Onyedi Eylul University, Balikesir,
Turkiye, *Faculty of Sport Science, Department of Physical Education and Sport, Karamanoglu
Mehmetbey University, Karaman, Turkiye, “Faculty of Sport Science, Department of Physical Education
and Sport, Akdeniz University, Antalya, TUrkiye, *Faculty of Sport Science, Department of Coaching
Education, Akdeniz University, Antalya, Turkiye, ®Institute of Social Science, Karamanoglu Mehmetbey
University, Karaman, Turkiye, “Faculty of Sport Science, Department of Recreation, Dumlupinar
University, Kutahya, Turkiye, Faculty of Sport Science, Department of Coaching Education, Dumlupinar
University, Kitahya, Turkiye, °Faculty of Sport Science, Department of Sport Management, Kirikkale
University, Kirkkale, Turkiye, °School of Physical Education and Sport, Department of Coaching
Education, Bulent Ecevit University, Zonguldak, Turkiye, "Faculty of Sport Science, Department of
Physical Education and Sport, Nevsehir Haci Bektas Veli University, Nevsehir, Turkiye

Introduction: The purpose of this study was to investigate the association
between attitudes toward physical activity and weight gain among children
and young adolescents with an additional focus on the impact of gender on
these attitudes.

Methods: Employing a descriptive survey method, data were systematically
gathered via purposive sampling from 11 specific cities in TUrkiye, ensuring
representation from all seven regions. A total of 3,138 students, aged between
9 and 14 years, participated in this study, with a distribution of 46% girls and
54% boys. To assess the attitudes of children and young adolescents toward
physical activity, the Youth Physical Activity Attitude Scale was utilized. Height
and body weight measurements were taken to determine the body mass
index of participants. SPSS 26.0 software facilitated the statistical analyses,
including Pearson correlation analysis to explore relationships between
variables. Multivariate Analysis of Variance was employed to evaluate the
impact of age, BMI, and gender on attitudes toward physical activity.

Results: Participants classified as normal weight exhibited a more positive
attitude towards physical activity compared to their obese and overweight
counterparts. Moreover, a significant gender difference emerged, with boys
demonstrating significantly higher positive attitudes toward physical activity
than girls. However, no significant difference was observed in negative
attitudes based on gender. The study also revealed that an escalation in
negative attitudes towards physical activity correlated with students being
categorized as underweight, overweight, or obese, as opposed to having a
normal weight status. Additionally, a statistically significant divergence in both
positive and negative attitudes towards physical activity was found based on
age. Specifically, the results indicated that students aged 9 and 14 exhibited
lower levels of positive attitude when contrasted with their counterparts of
different age groups. Conversely, in the domain of negative attitudes, students
at the age of 9 scored higher than their peers in other age categories.
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Discussion: Attitudes towards physical activity can serve as a convenient indicator
and guide for assessing the effectiveness of various practices or interventions
aimed at promoting physical activity, with recognition of the significant gender
difference in positive attitudes among children and young adolescents.
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1 Introduction

The global prevalence of obesity has exhibited a rapid
escalation, emerging as a pervasive and pressing public health
concern, with profound implications for the onset of severe
morbidities (1). According to the World Health Organization
(WHO), overweight and obesity are characterized by an
abnormal or excessive accrual of adipose tissue, posing a
substantial disruption to overall health (2). This predicament,
manifesting not only in adults but also extending its grip on the
pediatric and adolescent populations, has garnered substantial
(3-5). Childhood obesity,
predominantly affect high-income societies, has now emerged as

attention once believed to
a global epidemic, swiftly infiltrating nations across the economic
spectrum (6). According to the WHO, the prevalence of
overweight and obesity among children and young adults aged
5-19 years has exhibited a noteworthy escalation, surging from
4% to 8% over the past four decades (2). Furthermore, the global
tally of obese individuals in this age group has undergone an
alarming rise, soaring from 11 million to a staggering 124
million (2). This proliferation was corroborated by Abarca-
Gomez et al. (7), who reported that the prevalence of overweight
or obese children and adolescents aged 5-19 years surged from a
mere 4% in 1,975 to an astonishing 18% by 2016. A body of
literature reveals a consistent pattern, indicating that children
who are overweight or obese are significantly more predisposed
to carry excess weight into adulthood when compared to their
counterparts with normal weight during childhood (8-13).

Numerous studies and health-related reports from various
countries have consistently demonstrated a significant surge in
the prevalence of overweight and obesity among children and
young adults over the past two decades (14). Research conducted
in the United States (15-17), China (1, 18, 19), Denmark (20),
England (21, 22), Sweden (23), and Norway (24) has consistently
documented a rapid escalation in obesity rates among children
and young adults. For instance, a recent study by Ma (19)
revealed a substantial increase in the obesity rate among Chinese
children and youth aged over 7 years, surging nearly sixfold from
2.1% in 1985 to 12.2% in 2014. Alarmingly, projections indicate
that this escalating trend may continue, with the obesity rate
potentially reaching 28% by the year 2030.

In Tirkiye, the prevalence of obesity among children and
young adults aligns with trends observed in other countries.
According to data from the Turkish Statistical Institute (TSI) in
2019, the obesity rate among individuals over the age of 15
exhibited a significant increase. In 2008, 12.3% of men and
18.5% of women were classified as obese; however, by 2019, these
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figures had risen to 17.3% for men and 24.8% for women (25).
These findings are corroborated by a recent study investigating
the obesity levels of Turkish students, which vyielded results
consistent with the TSI reports. Demir and Bektas (26) examined
1201 primary school students and identified that 16.9% of the
participants were classified as obese. A key contributing factor to
this situation has been attributed to low levels of physical activity
participation (5, 27, 28).
Engaging in a physically active lifestyle plays a pivotal role in
mitigating the risk of obesity across the spectrum of age groups,
children adults  (29).
sedentary stands as a significant

spanning from to adolescents and

Conversely, a lifestyle
determinant influencing both morbidity and mortality rates
(30-32). While the manifold health advantages of regular
physical activity,

particularly among children and young

individuals, are widely recognized, reports underscore a
disconcerting global trend—the physical activity levels among
school-age children often fall short of recommended guidelines
(5). For instance, in the United States, less than 40% of school-
age children manage to meet the daily physical activity
recommendations (33). In Tirkiye, the participation levels in
physical activity among school-age children mirror this global
pattern. According to the Tiirkiye Nutrition and Health Survey
(34) report, it was revealed that a substantial proportion of
children failed to meet recommended physical activity levels.
Specifically, 52.7% of 9-11 year-olds and 56.2% of 12-14 year-
old adolescents did not attain the prescribed levels of physical
activity (35). Studies further demonstrate a decrement in physical
activity levels as children progress through different age groups (36).

Fogelholm and Kukkonen-Harjula (37)

comprehensive review encompassing 14 studies centered on the

conducted a

physical activity levels of adults. The findings from these studies
yielded inconsistent results regarding the direct impact of
participating in physical activity on weight gain. Contrarily, a more
pronounced relationship was observed between weight gain and
alterations or the persistence of physical activity patterns. In a
separate review focusing on children, Molnar and Livingstone (38)
explored the connection between physical activity and weight gain.
Their analysis indicated that among the seven studies included,
four identified a relationship between physical activity and weight
gain, while the remaining three did not establish a clear
association. Wareham et al. (39) conducted an extensive review
delving into the intricate relationship between weight gain and
physical activity. Their critical examination of research articles
revealed three overarching findings: (1) Physical activity emerged
as a pivotal factor in preventing weight gain. However, it was
suggested that the relationship between physical activity and
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weight gain may not have been adequately assessed due to
limitations in the measurement methods employed. (2) Less
weight gain was positively linked to a sustained commitment to
exercise. Any deviations from this pattern warranted further
exploration and discussion. (3) Physical activity was identified as a
crucial component of an overall healthy lifestyle. In light of these
results, it becomes evident that there are lingering uncertainties
and opportunities for further discourse in understanding the
intricate relationship between physical activity and weight gain (39).
Enhancing our comprehension of the factors that influence
physical activity engagement among overweight and obese
children and young adults is of paramount importance when
considering physical activity as a preventive strategy against
obesity and excessive weight gain in these populations (40).
According to the Theory of Planned Behavior (41), individuals’
attitudes toward physical activity play a pivotal role in predicting
their actual participation in physical activity. Here, “attitude” is
defined as a spectrum representing an individual’s orientation
toward a particular goal or an ongoing evaluative process ranging
from positive to negative (42). This theory posits that an
individual’s attitude toward physical activity reflects their
subjective assessment of the activity in which they are engaged.
When an individual perceives the benefits of physical activity as
outweighing the barriers they face, they are more likely to hold a
positive evaluation of physical activity and subsequently increase
their participation in it. In essence, it suggests that a favorable
attitude, driven by a perceived balance of benefits over obstacles,
is a crucial driver of increased physical activity engagement.
Conversely, if an individual’s perceived barriers to physical
activity outweigh the perceived benefits, it is likely to result in a
negative attitude, potentially leading to decreased levels of
physical activity participation (43). Numerous studies have
indicated that attitude serves as a robust predictor of physical
activity engagement among overweight and obese children and
young adults. These
demonstrated that a positive attitude not only facilitates a better

investigations  have  consistently
understanding of the advantages of physical activity but also
helps in surmounting barriers to being physically active (44-47).
However, there is a paucity of studies exploring the relationship
between attitudes toward physical activity and weight gain.
Among the limited number of studies addressing this aspect is
the research conducted by Deforce et al. (40). That study
examined the connection between weight status and attitudes
toward physical activity in young adults, encompassing a total of
90 young adults with a mean age of 14.6 (SD =0.9). The findings
indicated that overweight and obese young adults exhibited lower
levels of positive attitudes toward physical activity. Nonetheless,
it’'s important to acknowledge some limitations of this study.
Firstly, it was conducted with a relatively small sample size (n = 90)
of young adults from a single medical center in Belgium. Secondly,
the sample was purposefully selected from a single center,
potentially limiting the generalizability of the study’s findings.

The distribution and spread of physical activity may vary
according to the gender factor (17). Naturally, this situation may
lead to different attitudes towards physical activity for both
female and male. Similar variations in these attitudes can also be
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observed in different age groups. Examining 1,129 individuals
aged 12-58; Aratjo and Dosil investigated how attitudes
influence behavioral intentions for physical activity. Results
indicated that younger males without higher education exhibit
more favorable attitudes towards physical activity and sports
compared to females (48). In another investigation involving
middle school student, it was found that males exhibited a
engaging
compared to their female counterparts in terms of willingness to

greater inclination towards in physical activity

participate. Concurrently, the research results revealed a
correlation between individuals® attitudes toward physical activity
and their attitudes toward physical education classes, suggesting a
parallel alignment (49). In contrast to those results, Zeng et al.
found similar and positive attitudes towards physical education
activities for girls and boys (50). The existing body of literature
thus indicates diverse findings concerning the connection
between gender dynamics and attitudes towards physical activity.
Consequently, a deliberate examination of the gender variable’s
impact on attitudes towards physical activity has been defined as
an additional research aim in this current study.

Indeed, the body of research exploring attitudes toward physical
activity and their relationship to weight gain is relatively limited,
particularly with respect to larger and more representative sample
groups. Additionally, there exists a notable deficiency in studies
examining this relationship in children aged 9-14 years.
Consequently, the principal objective of this study is to investigate
the association between attitudes toward physical activity and
weight gain among children and young adults in Tirkiye. The
following hypotheses have been formulated: (a) A more positive
attitude toward physical activity in children is correlated with a
healthier weight status. (b) As negative attitudes toward physical
activity increase, students are more likely to fall into the categories
of underweight, overweight, or obese compared to students with
normal weight. (c) There exists a correlation between age and
attitudes toward physical activity. By conducting this study, we
aim to contribute valuable insights into the interplay between
attitudes toward physical activity and weight status in children and
young adults, potentially shedding light on factors that influence

physical activity engagement and its impact on weight.

2 Method

The study adhered to ethical protocols. Specifically, the study
obtained approval from the ethics committee of a state university
with the (Approval number: 05-2023/101), ensuring that the
research met ethical standards and guidelines for conducting
human research. Furthermore, the study demonstrated a
commitment to informed and voluntary participation by collecting

consent forms from the parents of the participants.

2.1 Research design

The research employed a descriptive survey method, which is
particularly suitable when little is known about a specific topic
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and a timely and efficient data collection approach is required (51).
The study encompassed seven distinct regions in Tirkiye, namely
the Mediterranean, Eastern Anatolia, Aegean, Southern Eastern
Anatolia, Central Anatolia, Black Sea, and Marmara, within the
81 cities of the country (52). Data were systematically gathered
via purposive sampling from 11 specific cities, specifically
Tekirdag, Istanbul, Kiitahya, Antalya, Mersin, Karaman, Ankara,
Gaziantep, Elazig, Hakkari, and Giresun. These cities were
selected to ensure representation from all regions of Tiirkiye.
Authors reached out to 3,245 students and total of 3,138
students, comprising 46% girls and 54% boys, aged between 9
and 14 years voluntarily participated in this study. Response rate
of participants were 96.7%. Data collection was executed in
schools. Participants were measured in regular physical education
and sport course time. Paper-pencil method was employed to
collect the required data. Additionally, the participants’ height
and weight measurements were taken in a quiet and controlled
environment, with participants wearing no shoes, immediately
This
meticulous approach ensures the reliability and accuracy of the

following the collection of instrument-based data.

anthropometric measurements.

2.2 Measurements

2.2.1 Youth physical activity attitude scale (YPAAS)

To assess the attitudes of children and young adolescents
toward physical activity, the Youth Physical Activity Attitude
Scale (YPAAS) was
developed by Simonton et al. (53) and subsequently adapted to
the Turkish context by Uyhan et al. (54). YPAAS is structured as
a 5-point Likert-type scale, with response options ranging from

employed. This scale was originally

”

“definitely!” (5) to “no way!” (1). It is designed for use with
children and young adolescents aged 9 to 14 years. The YPAAS
comprises a total of 12 items categorized into two sub-
dimensions: positive attitudes and negative attitudes. The positive
attitudes sub-dimension consists of 7 items, such as “Physical
activity is a valuable part of my life.” Conversely, the negative
attitudes

statements like “I do not like to be physically active.” This scale

sub-dimension encompasses 5 items, including
provides a systematic means of gauging the attitudes of children
and young adolescents toward physical activity, shedding light on
their perceptions and sentiments regarding this important aspect

of their lives.

2.2.2 Anthropometric measurements

Height was determined without shoes on a portable
stadiometer (Harpenden Portable Stadiometer, Holtain, Crymych
UK). Body weight was measured using a calibrated scale (Seca
770 Model scale; Vogel and Halke, Hamburg, Germany). Body
mass index (BMI) was calculated as weight in kg over height in
meter squared. Following BMI calculations, percentiles (%) were
determined using CDC BMI growth chart. Based on that,
participants were grouped as underweight (BMI: <5%), normal
weight (BMI: 5%-84%), overweight (BMI: 85%-94%) and obese
(BML: >%95) (55, 56).
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2.3 Data analysis

SPSS 26.0 package software was used for the statistical analyses.
Pearson correlation analysis was employed to explore relationships
between variables. One-way Multivariate Analysis of Variance
(MANOVA) was used to evaluate the impact of one or more
independent variables on multiple variables
checked basic

normality, homogeneity and multicollinearity before moving to

dependent
simultaneously. We assumptions such as
analysis. Normality assumption was controlled by skewness-
Kurtosis (univariate normality) and Mardia’s test (multivariate
normality) values. Skewness-Kurtosis (between +1.5 and —1.5)
and Mardia’s test (.94 <1.96 coefficient) values met the required
criteria (57). Second assumption was homogeneity which was
checked by univariate (Levene’s test) and multivariate (BoxM
test) values. To meet the homogeneity assumption, values should
be non-significant (58). Results of dependent variables showed
that Lastly,
multicollinearity assumption was checked by VIF (violence

homogeneity assumption met the criteria.
inflation factor) and tolerance values. Results showed that criteria
for VIF (1.17 <10.0) and tolerance (.69 > .40) were met (59, 60).
All effect sizes were determined by partial eta squared (72). It
was evaluated as <0.01 small effect; <.0.06 middle effect; and

<0.14 large effect (57).

3 Results

Table 1 indicated means, standard deviations and correlation
values for body weight and physical activity attitude variables.
Table 1 showed that normal weight students had higher positive
PA attitude (M =4.26, SD =0.57) and lower negative PA attitude
(M=1.81, SD=0.76) than underweight, overweight and obese
students. Since higher scores for positive and lower scores for
negative indicate better PA attitudes, normal weight students had
higher PA attitude than those in other weight categories. Pearson
correlation results demonstrated that there was moderately
significant correlation between BMI and positive PA attitude
(p=-37, p<.01). BMI and negative PA attitudes had a
moderate significant relation (r=.31, p <.01).

MANOVA results (Table 2) indicated significant difference by
gender [Wilk’s Lambda = .99, F(,, 5457) = 5.87, p < .01, n*=.01] BMI
(Willk’s Lambda=.96, F s02=16.44, p<.01, n°=.02), age
[Wilk’s Lambda =.95, Fyo, s002) = 14.48, p <.01, n°=.03], as well
as gender by age by BMI [Wilk’s Lambda = .98, F 3, 4976 =2.04,
p<.01, 7*=.01].

Univariate analysis represented in Table 3 showed that attitude
in terms of the gender variable had a significant effect on positive
attitude [F(;, 3093) =6.61, p<.01, 1 2= 01], not for negative
attitude [F(; 3q03) =44, p>.01, n>=.00]. Bonferonni follow-up
test indicated that boys had significantly higher positive attitude
than girls. There was no difference on negative attitude in terms
of gender variable. BMI variable had significant difference on
both positive [F(5, 3003) =22.38, p<.01, n*=.03] and negative
[F(5, 3003) =24.04, p<.01, n*=.03] PA attitudes. Bonferroni
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TABLE 1 Correlation between the body weight and physical activity attitude.
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Variables Physical activity attitude
Positive attitude Negative
attitude
SD M SD
BMI -31 .00* 37 00*
Normal weight 1,497 426 0.57 1.81 0.76
Underweight 519 3.92 0.70 2.09 0.89
Overweight 589 4.11 0.61 1.97 0.81
Obese 533 3.98 0.72 224 0.91
Age 06 22 22 00*
9 488 3.97 0.77 2.30 0.88
10 529 422 0.59 1.83 0.75
11 513 427 0.59 1.79 0.78
12 497 421 0.58 1.88 0.81
13 547 417 0.62 1.86 0.77
14 564 4.06 0.64 1.98 0.85
Total 3,138

*Correlation significance level p <.01.

TABLE 2 MANOVA results for gender, age and BMI.

F | Hypothesis | Error | p | n?
df df

Gender Wilks’ 5.87 2.00 2,487.00 | .00 | .01
lambda

BMI Wilks’ 13.05 6.00 4,974.00 | .00 | .02
lambda

Age Wilks 14.59 10.00 4,974.00 | .00 | .03
lambda

Gender x BMI x | Wilks’ 2.04 30.00 4,974.00 | .00 | .01
Age lambda

TABLE 3 Univariate analysis result for gender, age and BMI.

Dependent variables | df | M F | p | n?
Gender | Positive attitude 1 242 6.61 | .01 01
Negative attitude 1 27 44 .56 .00
BMI Positive attitude 3 8.31 22.38 | .00 .03
Negative attitude 3 14.64 | 24.04 @ .00 .03
Age Positive attitude 5 601 | 1617 | .00 | .03
Negative attitude 5 16.07 | 2638 | .00 | .05
Error Positive attitude 3,093 .37
Negative attitude 3,093 .61
Total Positive attitude 3,138
Negative attitude 3,138
follow-up test showed that normal weight students had

significantly higher positive PA attitude than underweight, over
weight and obese students. Moreover, over weight students had
higher positive PA attitude than underweight and obese students.
between
underweight and obese students in terms of positive PA attitude.

There is no statistically significant difference
In univariate analysis of age variable, there was a statistically
significant difference on positive [F(5, 3003) =16.17, p<.01,
n°=.03] and negative [F(s 3g03)=26.38, p<.0l, n>=.05] PA

attitudes. Follow up results indicated that students with 9th and

Frontiers in Pediatrics

14th ages had statistically lower positive PA attitude than
students with 10th, 11th, 12th and 13th. There is no difference
between students with 9th and 14th ages. In negative PA attitude,
students with 9th ages had higher scores than all other students.

4 Discussion

The escalating incidence of childhood obesity has emerged as a
significant global public health issue (14). The prevalence of
overweight or obese children and adolescents aged 5-19 years,
has surged from 4% in 1975 to an alarming 18% in 2016 (7). To
mitigate or forestall obesity, precautionary measures, such as
fostering a positive disposition toward physical activity, should be
implemented for children and adolescents (46). In this context,
the primary objective of this investigation was to scrutinize the
correlation between attitudes towards physical activity and weight
gain among students in elementary and middle schools.

Childhood and adolescent obesity have been a pressing global
concern for over two decades, as evidenced by numerous studies
(1, 15-19, 25). Research has consistently demonstrated a robust
association between the level of physical activity and obesity
(5, 27, 28, 61). Furthermore, the attitude towards physical activity
is a crucial consideration, as per the Theory of Planned Behavior
(41), which posits that individuals’ attitudes toward physical
activity significantly predict their engagement in such activities (53).

The initial hypothesis of this investigation posited that children
exhibiting a more positive attitude towards physical activity would
demonstrate a healthier weight status. Our study’s results provided
empirical support for this hypothesis, as individuals with a
markedly positive attitude were found to maintain a normal
weight, contrasting with those holding a less positive attitude. It
is noteworthy that only a limited number of studies have thus far
delved into the nexus between attitude towards physical activity
and weight management. Among these, the study conducted by
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Deforce et al. (40) merits mention, as it examined the interplay
between weight status in young adolescents and their attitudes
toward physical activity. Remarkably, this study vyielded
congruent findings with our own, demonstrating that participants
classified as normal weight exhibited a more favorable attitude
towards physical activity when compared to their obese and
overweight counterparts.

Research dedicated to exploring attitudes towards physical
activity has suggested that a negative attitude tends to be a more
potent predictor of physical inactivity than a positive attitude (62).
Our second hypothesis postulated that an escalation in negative
attitudes towards physical activity would correlate with students
being categorized as underweight, overweight, or obese, as opposed
to having a normal weight status. Our study’s outcomes
substantiated this hypothesis, revealing that students characterized
by underweight, overweight, or obesity exhibited more pronounced
negative attitudes towards physical activity when compared to
their peers with a normal weight status. These findings are in
concurrence with the observations made by Deforce et al. (40),
who also noted that negative attitudes towards physical activity
were prevalent among overweight and obese adolescents.

The third and final hypothesis of this investigation posited that
a relationship existed between age and attitudes towards physical
activity. Our research outcomes elucidated a statistically
significant divergence in both positive and negative attitudes
towards physical activity based on age. Specifically, the results
indicated that students aged 9 and 14 exhibited lower levels of
positive attitude when contrasted with their counterparts of
different age groups. Conversely, in the domain of negative
attitudes, students at the age of 9 scored higher than their peers
in other age categories. An analogous study, albeit with a
different focus, conducted by Mercier et al. (46), examined
variations in attitudes towards physical activity with respect to
grade levels. Their findings revealed that 6th-grade students
exhibited a more favorable positive attitude and a less
pronounced negative attitude compared to 7th and 8th-grade
students. These outcomes corroborate our own results, suggesting
that students aged 10 or 11 (typical ages for 6th-grade students)
exhibited the highest levels of positive attitude and the lowest
levels of negative attitude towards physical activity.

In the existing body of scientific literature, multiple studies
have consistently highlighted a significant correlation between
attitudes towards physical activity and the actual level of physical
activity engagement (62, 63). For instance, Mercier et al. (46)
conducted a comprehensive examination of the interplay between
attitudes towards physical education, attitudes towards physical
activity, and the intention and behavior concerning physical
activity. Their findings robustly underscored a strong positive
correlation between a favorable attitude towards physical activity
and the self-reported physical activity levels among middle
school students. Furthermore, attitudes towards physical activity
have demonstrated substantial associations with diverse variables,
skills (64). Within an
educational context, it is evident that physical education classes

including social problem-solving

play a central role in striving to ensure that children and
adolescents meet recommended levels of physical activity.
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Consequently, school-based physical education programs have
been consistently linked to a positive promotion of physical
activity (65). Uddin et al. (66) further substantiated the positive
association between attending physical education classes and
participation in physical activity, regardless of gender and age.
Their study revealed that adolescents engaging in physical
education classes for three or more days per week had twice the
likelihood of achieving recommended activity levels compared to
those not partaking in such classes. In a similar vein, Gao et al.
(67) noted that normal-weight middle school students exhibited
higher levels of moderate-to-vigorous physical activity during
physical education classes when compared to their overweight
and obese peers. Consequently, it is conceivable that physical
education teachers, along with educational leaders and
policymakers, should carefully consider these findings and
formulate strategies to provide enhanced opportunities for
physical activity to cater to the diverse needs of children and
adolescents. Considering these observed correlations and
recommendations, it becomes evident that attitudes towards
physical activity can serve as a convenient indicator and guide
for assessing the effectiveness of various practices or
interventions aimed at promoting physical activity.

Although the primary emphasis of this research does not center
on the gender variable, an assessment of gender difference revealed
that boys had higher positive attitude than girls. Previously
reported findings demonstrated that, similarly, males exhibit
more positive attitudes toward physical activity compared to
females (48, 49). On the contrary, Zeng et al. (50) found that
both boys and girls typically demonstrate comparable and
positive attitudes toward physical education activities. In our
study, gender variable had no effect on negative attitude. Few
studies in literature have reported different findings. For instance,
Mercier et al. (46) found significant difference on negative attitude
in terms of gender variable. It's important to recognize that
negative feelings about physical activity are complicated and can
be influenced by a mix of personal, social, and environmental
factors. More research is needed to understand the detailed aspects
of how gender affects these negative attitudes. This could involve
additional

contextual variables, or exploring longitudinal perspectives to

refining measurement instruments, considering
better capture the complexity of this phenomenon.

This study has made valuable contributions to the existing
body of literature in two distinct ways. Firstly, it underscored the
significance of assessing attitudes towards physical activity as a
factor of equal importance to the actual level of physical activity
among middle school-aged students. The research findings
revealed that middle school students exhibited a notably positive
attitude towards physical activity coupled with a low inclination
towards negative attitudes. Secondly, this study addressed a
noteworthy gap in the literature by investigating the relationship
between attitudes towards physical activity and weight gain, a
relationship that has received relatively limited attention in
previous research. As the literature suggests, weight gain among
middle school-aged students is a critical concern, and this study
has taken a commendable step in examining potential variables
that may influence weight gain in this demographic.
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While this study made significant contributions to the
understanding of attitudes toward physical activity, it is essential
to acknowledge certain limitations. Firstly, despite the statistical
significance of correlation findings, it is noteworthy that the
effect size values were relatively small. This indicates that while
relationships between variables were detected, the magnitude of
these associations may be limited. Secondly, the study focused
exclusively on individuals aged between 9 and 14 years. To
broaden the scope of research in this field, future studies should
extend their examination to encompass young adolescents aged
beyond 15 years and adults. This expansion in age range would
facilitate a more comprehensive understanding of how attitudes
toward physical activity may evolve across different life stages.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Ethics statement

The studies involving humans were approved by Karamanoglu
Mehmet Bey University, Ethical Review Board. The studies were
accordance with the local and
Written

participation in this study was provided by the participants’ legal

conducted in legislation

institutional requirements. informed consent for

guardians/next of kin.

Author contributions

OO0: Validation, Data curation, Methodology, Writing -
original draft. OU: Data curation, Investigation, Methodology,

Writing - original draft. ED: Investigation, Methodology,

References

1. An R, Ji M, Clarke C, Guan C. Impact of state laws governing physical education
on attendance among US high school students, 2003 to 2017. Am ] Health Promot.
(2019) 33:1144-51. doi: 10.1177/0890117119858016

2. World Health Organization. Global action plan on physical activity 2018-2030:
more active people for a healthier world. World Health Organ. (2019) 101:97-101.

3. Kelishadi R. Childhood overweight, obesity, and the metabolic syndrome in
developing countries. Epidemiol Rev. (2007) 29:62-76. doi: 10.1093/epirev/mxm003

4. Wang Y, Lobstein TIM. Worldwide trends in childhood overweight and obesity.
Int ] Pediatr Obes. (2006) 1:11-25. doi: 10.1080/17477160600586747

5. World Health Organization. WHO recommendations on intrapartum care for a
positive childbirth experience. World Health Organ. (2018) 176:171-5.

6. American Diabetes Association. Standards of medical care in diabetes—2022
abridged for primary care providers. Clin Diabetes. (2022) 40:10-38. doi: 10.2337/
cd22-as01

7. Abarca-Gomez L, Abdeen ZA, Hamid ZA, Abu-Rmeileh NM, Acosta-Cazares B,
Acuin C, et al. Worldwide trends in body-mass index, underweight, overweight, and
obesity from 1975 to 2016: a pooled analysis of 2416 population-based measurement
studies in 1289 million children, adolescents, and adults. Lancet. (2017) 390:2627-42.
doi: 10.1016/S0140-6736(17)32129-3

8. Boreham C, Robson PJ, Gallagher AM, Cran GW, Savage JM, Murray LJ.
Tracking of physical activity, fitness, body composition and diet from adolescence

Frontiers in Pediatrics

10.3389/fped.2024.1300613

Supervision, Writing — original draft. 10: Data curation, Formal
Analysis, Investigation, Writing - original draft. MB: Data
curation, Investigation, Methodology, Writing - original draft.
AU: Data curation, Methodology, Supervision, Writing - original
draft. ET: Data curation, Formal Analysis, Methodology, Writing
- original draft. OY: Conceptualization, Data curation, Formal
draft. AS: Data
Investigation, Methodology, Writing - original draft. AK: Data

Analysis, Writing - original curation,
curation, Formal Analysis, Methodology, Writing — original draft.
NE: Writing - review & editing, Data curation, Methodology,
KO: Data Methodology,

administration, Writing - review & editing. SA: Data curation,

Supervision. curation, Project

Investigation, Writing — original draft, Writing — review & editing.

Funding

The author(s) declare that no financial support was received for
the research, authorship, and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

to young adulthood: the young hearts project, northern Ireland. Int ] Behav Nutr
Phys Act. (2004) 1:1-8. doi: 10.1186/1479-5868-1-14

9. Daniels SR. Associations between physical activity, fitness, and academic
achievement. J Pediatr. (2009) 155:A1. doi: 10.1016/j.jpeds.2009.10.022

10. Singh GK, Stella MY, Siahpush M, Kogan MD. High levels of physical inactivity
and sedentary behaviors among US immigrant children and adolescents. Arch Pediatr
Adolesc Med. (2008) 162:756-63. doi: 10.1001/archpedi.162.8.756

11. Mamun AA, O’callaghan MJ, Cramb SM, Najman JM, Williams GM, Bor W.
Childhood behavioral problems predict young adults’ BMI and obesity: evidence
from a birth cohort stud. Obesity. (2009) 17:761-6. doi: 10.1038/0by.2008.594

12. Venn BJ, Green TJ. Glycemic index and glycemic load: measurement issues and

their effect on diet-disease relationships. Eur J Clin Nutr. (2007) 61:122-31. doi: 10.
1038/sj.¢jcn. 1602942

13. World Health Organization. The world health report 2000: health systems:
improving performance. World Health Organ. (2000) 207:204-5.

14. Shaban Mohamed MA, AbouKhatwa MM, Saifullah AA, Hareez Syahmi M,
Mosaad M, Elrggal ME, et al. Risk factors, clinical consequences, prevention, and
treatment of childhood obesity. Children. (2022) 9:1975-91. doi: 10.3390/children9121975

15. Franzini L, Elliott MN, Cuccaro P, Schuster M, Gilliland MJ, Grunbaum JA, et al.
Influences of physical and social neighborhood environments on children’s physical
activity and obesity. Am J Public Health. (2009) 99:271-8. doi: 10.2105/AJPH.2007.128702

frontiersin.org


https://doi.org/10.1177/0890117119858016
https://doi.org/10.1093/epirev/mxm003
https://doi.org/10.1080/17477160600586747
https://doi.org/10.2337/cd22-as01
https://doi.org/10.2337/cd22-as01
https://doi.org/10.1016/S0140-6736(17)32129-3
https://doi.org/10.1186/1479-5868-1-14
https://doi.org/10.1016/j.jpeds.2009.10.022
https://doi.org/10.1001/archpedi.162.8.756
https://doi.org/10.1038/oby.2008.594
https://doi.org/10.1038/sj.ejcn.1602942
https://doi.org/10.1038/sj.ejcn.1602942
https://doi.org/10.3390/children9121975
https://doi.org/10.2105/AJPH.2007.128702
https://doi.org/10.3389/fped.2024.1300613
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

Ozer et al.

16. Mokdad AH, Ford ES, Bowman BA, Dietz WH, Vinicor F, Bales VS, et al.
Prevalence of obesity, diabetes, and obesity-related health risk factors, 2001. JAMA.
(2003) 289:76-9. doi: 10.1001/jama.289.1.76

17. Ng SW, Howard AG, Wang HJ, Su C, Zhang B. The physical activity
transition among adults in China: 1991-2011. Obes Rev. (2014) 15:27-36. doi: 10.
1111/0br.12127

18. Cai Y, Zhu X, Wu X. Overweight, obesity, and screen-time viewing among
Chinese school-aged children: national prevalence estimates from the 2016 physical
activity and fitness in China—the youth study. J Sport Health Sci. (2017) 6:404-9.
doi: 10.1016/j.jshs.2017.09.002

19. Ma J, Xiao L, Lv N, Rosas LG, Lewis MA, Goldhaber-Fiebert JD, et al. Profiles of
sociodemographic, behavioral, clinical and psychosocial characteristics among
primary care patients with comorbid obesity and depression. Prev Med Rep. (2017)
8:42-50. doi: 10.1016/j.pmedr.2017.07.010

20. Pearson S, Hansen B, Serensen TI, Baker JL. Overweight and obesity trends in
Copenhagen schoolchildren from 2002 to 2007. Acta Paediatr. (2010) 99:1675-8.
doi: 10.1111/j.1651-2227.2010.01897.x

21. House of Commons Health Committee. Elder Abuse: Second Report of Sessions
2003-04, Volume 1. London: The Stationery Office Limited (2004).

22. US Department of Health and Human Services. The Health Consequences of
Smoking: A Report of the Surgeon General. Atlanta, GA: Centers for Disease
Control and Prevention (US) (2004). p. 34.

23. Lissner L, Sohlstrom A, Sundblom E, Sjéberg A. Trends in overweight and
obesity in Swedish schoolchildren 1999-2005: has the epidemic reached a plateau?
Obes Rev. (2010) 11:553-9. doi: 10.1111/j.1467-789X.2009.00696.x

24. Kolle E, Steene-Johannessen ], Andersen LB, Anderssen SA. Seasonal variation
in objectively assessed physical activity among children and adolescents in Norway: a
cross-sectional study. Int J Behav Nutr Phys Act. (2009) 6:1-9. doi: 10.1186/1479-
5868-6-36

25. Turkish Statistical Institute (TSI). Turkey Health Survey. (2019). Available online
at: https://data.tuik.gov.tr/Bulten/Index?p=Turkey-Health-Survey-2019 (accessed June
10, 2023).

26. Demir D, Bektas M. The effect of childrens’ eating behaviors and parental
feeding style on childhood obesity. Eat Behav. (2017) 26:137-42. doi: 10.1016/j.
eatbeh.2017.03.004

27. Baker BL, Birch LL, Trost SG, Davison KK. Advanced pubertal status at age 11
and lower physical activity in adolescent girls. J Pediatr. (2007) 151:488-93. doi: 10.
1016/j.jpeds.2007.04.017

28. Hills AP, Andersen LB, Byrne NM. Physical activity and obesity in children. Br
J Sports Med. (2011) 45:866-70. doi: 10.1136/bjsports-2011-090199

29. An R. Diet quality and physical activity in relation to childhood obesity. Int
] Adolesc Med Health. (2017) 29:1-7. doi: 10.1515/ijamh-2015-0045

30. Arsenault BJ, Rana JS, Lemieux I, Després JP, Wareham NJ, Kastelein JJ, et al.
Physical activity, the Framingham risk score and risk of coronary heart disease in
men and women of the EPIC-Norfolk study. Atherosclerosis. (2010) 209:261-5.
doi: 10.1016/j.atherosclerosis.2009.08.048

31. Kruk J, Duchnik E. Oxidative stress and skin diseases: possible role of physical
activity. Asian Pac ] Cancer Prev. (2014) 15:561-8. doi: 10.7314/apjcp.2014.15.2.561

32. Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN, Katzmarzyk PT. Effect of
physical inactivity on major non-communicable diseases worldwide: an analysis of
burden of disease and life expectancy. Lancet. (2012) 380:219-29. doi: 10.1016/
$0140-6736(12)61031-9

33. United States Department of Health and Human Services (USDHHS). Division
of Nutrition, Physical Activity, and Obesity. (2018). Available online at: https://www.
hhs.gov/about/index.html (accessed June 1, 2023).

34. Turkey Nutrition and Health Survey (TNHS) 2010. Fieldwork Manual. Ankara:
Tiraj Basim ve Yayin Sanayi Ticaret ltd. $ti, Ministry of Helath (2010).

35. Saghk Bakanhigi TC. Tiirkiye Beslenme ve Saglk Arastirmast 2010: Beslenme
Durumu ve Aliskanliklarimin  Degerlendirilmesi Sonug¢ Raporu. Ankara: Saghk
Bakanlig1 Saglik Arastirmalari Genel Mudurlagi (2014).

36. Nader PR, Bradley RH, Houts RM, McRitchie SL, O’Brien M. Moderate-to-
vigorous physical activity from ages 9 to 15 years. JAMA. (2008) 300:295-305.
doi: 10.1001/jama.300.3.295

37. Fogelholm M, Kukkonen-Harjula K. Does physical activity prevent weight gain—
a systematic review. Obes Rev. (2000) 1:95-111. doi: 10.1046/j.1467-789x.2000.00016.x

38. Molnar D, Livingstone B. Physical activity in relation to overweight and obesity
in children and adolescents. Eur J Pediatr. (2000) 159:45-55. doi: 10.1007/pl00014365

39. Wareham N7, van Sluijs EM, Ekelund U. Physical activity and obesity prevention: a
review of the current evidence. Proc Nutr Soc. (2005) 64:229-47. doi: 10.1079/pns2005423

40. Deforche BI, De Bourdeaudhuij IM, Tanghe AP. Attitude toward physical
activity in normal-weight, overweight and obese adolescents. J Adolesc Health.
(2006) 38:560-8. doi: 10.1016/j.jadohealth.2005.01.015

41. Ajzen 1. The theory of planned behavior. Organ Behav Hum Decis Process.
(1991) 50:179-211. doi: 10.1016/0749-5978(91)90020-T

Frontiers in Pediatrics

08

10.3389/fped.2024.1300613

42. Albarracin D, Shavitt S. Attitudes and attitude change. Annu Rev Psychol. (2018)
69:299-327. doi: 10.1146/annurev-psych-122216-011911

43. Becker MH, Maiman L.A. Sociobehavioral determinants of compliance with
health and medical care recommendations. Med Care. (1975) 13:10-24. doi: 10.
1097/00005650-197501000-00002

44, Garcia AW, Broda MA, Frenn M, Coviah C, Pender NJ, Ronis DL. Gender and
developmental differences in exercise beliefs among youth and prediction of their
exercise behavior. J Sch Health. (1995) 65:213-9. doi: 10.1111/j.1746-1561.1995.tb03365.x

45. Hagger MS, Chatzisarantis N, Biddle SJ, Orbell S. Antecedents of children’s
physical activity intentions and behaviour: predictive validity and longitudinal
effects. Psychol Health. (2001) 16:391-407. doi: 10.1080/08870440108405515

46. Mercier K, Simonton K, Centeio E, Barcelona J, Garn A. Middle school students’
attitudes toward physical activity and physical education, intentions, and physical
activity behavior. Eur Phys Educ Rev. (2023) 29:40-54. doi: 10.1177/1356336X2211060

47. Trost SG, Kerr LM, Ward DS, Pate RR. Physical activity and determinants of
physical activity in obese and non-obese children. Int ] Obes Relat Metab Disord.
(2001) 25:822-9. doi: 10.1038/sj.ij0.0801621

48. Aratjo AT, Dosil J. The influence of attitudes toward physical activity and
sports. Motriz: Revista de Educagdo Fisica. (2015) 21:344-51. doi: 0.1590/S1980-
65742015000400002

49. Birgiin A, Ozen E, Berna SU, Sevim Pehlivan B. Ortaokul égrencilerinin fiziksel
aktiviteye tutum diizeylerinin incelenmesi. Uluslararast Dagcilik ve Tirmanis Dergisi.
(2020) 3(no. 2):64-75. doi: 10.36415/dagcilik.832865

50. Zeng HZ, Hipscher M, Leung RW. Attitudes of high school students toward
physical education and their sport activity preferences. J Soc Sci. (2011) 7(4):529.
doi: 10.3844/jssp.2011.529.537

51. Salaria N. Meaning of the term descriptive survey research method. Int
] Transform Bus Manag. (2012) 1:1-7.

52. Turkish Ministry of Interior. (2022). Available online at: https://www.icisleri.gov.
tr/turkiyenin-nufus-haritasi-10072021 (accessed June 15, 2023).

53. Simonton K, Mercier K, Centeio E, Barcelona ], Phillips S, Garn AC.
Development of youth physical activity attitude scale (YPAAS) for elementary and
middle school students. Meas Phys Educ Exerc Sci. (2021) 25(2):110-26. doi: 10.
1080/1091367X.2020.1847113

54. Uyhan O, Tabak EY, Devrilmez M, Devrilmez E, Ozer O. Gocuk ve genglerde
fiziksel aktivite tutum 6Slgeginin tiirkce gegerlik ve giivenirligi. Beden Egitimi ve Spor
Aragtirmalar: Dergisi. (2023) 15:19-34. doi: 10.55929/besad.1170831

55. Sullivan MD, Linder JA, Doctor JN. Centers for disease control and prevention
guideline for prescribing opioids, 2022—need for integrating dosing benchmarks with
shared decision-making. JAMA Inter Med. (2023) 183:899-900. doi: 10.1001/
jamainternmed.2023.2847

56. Kuczmarski R], Flegal KM. Criteria for definition of overweight in transition:
background and recommendations for the United States. Am ] Clin Nutr. (2000)
72:1074-81. doi: 10.1093/ajcn/72.5.1074

57. Tabachnick BG, Fidell LS, Ullman JB. Using Multivariate Statistics. Boston, MA:
Pearson (2013). p. 497-516.

58. Tabachnick BG, Fidell LS. Experimental Designs Using ANOVA. Belmont, CA:
Thomson/Brooks/Cole (2007). p. 724.

59. Allison KR, Dwyer JJ, Makin S. Perceived barriers to physical activity among
high school students. Prev Med. (1999) 28:608-15. doi: 10.1006/pmed.1999.0489

60. Stevens JP. Applied Multivariate Statistics for the Social Sciences. New York, NY:
Routledge Taylor & Francis Group (2012).

61. Lee SM, Szucs LE, Young E, Fahrenbruch M. Using health education to address
student physical activity and nutrition: evidence and implications to advance practice.
J Sch Health. (2023) 93:788-98. doi: 10.1111/josh.13372

62. Nelson A, Abbott R, Macdonald D. Indigenous austalians and physical activity:
using a social-ecological model to review the literature. Health Educ Res. (2010)
25:498-509. doi: 10.1093/her/cyq025

63. Mercier K, Donovan C, Gibbone A, Rozga K. Three-year study of students’
attitudes toward physical education: grades 4-8. Res Q Exerc Sport. (2017)
88:307-15. doi: 10.1080/02701367.2017.1339862

64. Sone T, Kawachi Y, Abe C, Otomo Y, Sung YW, Ogawa S. Attitude and practice
of physical activity and social problem-solving ability among university students.
Environl Health Prev Med. (2017) 22:1-8. doi: 10.1186/s12199-017-0625-8

65. Ryu J, Jung JH, Kim J, Kim CH, Lee HB, Kim DH, et al. Outdoor cycling
improves clinical symptoms, cognition and objectively measured physical activity in
patients with schizophrenia: a randomized controlled trial. J Psychiatr Res. (2020)
120:144-53. doi: 10.1016/j.jpsychires.2019.10.015

66. Uddin R, Salmon J, Islam SMS, Khan A. Physical education class participation is
associated with physical activity among adolescents in 65 countries. Sci Rep. (2020)
10:22128. doi: 10.1038/s41598-020-79100-9

67. Gao Z, Lochbaum M, Podlog L. Self-efficacy as a mediator of children’s
achievement motivation and in-class physical activity. Percep Mot Skills. (2011)
113:969-81. doi: 10.2466/06.11.25.PMS.113.6.969-981

frontiersin.org


https://doi.org/10.1001/jama.289.1.76
https://doi.org/10.1111/obr.12127
https://doi.org/10.1111/obr.12127
https://doi.org/10.1016/j.jshs.2017.09.002
https://doi.org/10.1016/j.pmedr.2017.07.010
https://doi.org/10.1111/j.1651-2227.2010.01897.x
https://doi.org/10.1111/j.1467-789X.2009.00696.x
https://doi.org/10.1186/1479-5868-6-36
https://doi.org/10.1186/1479-5868-6-36
https://data.tuik.gov.tr/Bulten/Index?p=Turkey-Health-Survey-2019
https://doi.org/10.1016/j.eatbeh.2017.03.004
https://doi.org/10.1016/j.eatbeh.2017.03.004
https://doi.org/10.1016/j.jpeds.2007.04.017
https://doi.org/10.1016/j.jpeds.2007.04.017
https://doi.org/10.1136/bjsports-2011-090199
https://doi.org/10.1515/ijamh-2015-0045
https://doi.org/10.1016/j.atherosclerosis.2009.08.048
https://doi.org/10.7314/apjcp.2014.15.2.561
https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1016/S0140-6736(12)61031-9
https://www.hhs.gov/about/index.html
https://www.hhs.gov/about/index.html
https://doi.org/10.1001/jama.300.3.295
https://doi.org/10.1046/j.1467-789x.2000.00016.x
https://doi.org/10.1007/pl00014365
https://doi.org/10.1079/pns2005423
https://doi.org/10.1016/j.jadohealth.2005.01.015
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1146/annurev-psych-122216-011911
https://doi.org/10.1097/00005650-197501000-00002
https://doi.org/10.1097/00005650-197501000-00002
https://doi.org/10.1111/j.1746-1561.1995.tb03365.x
https://doi.org/10.1080/08870440108405515
https://doi.org/10.1177/1356336X2211060
https://doi.org/10.1038/sj.ijo.0801621
https://doi.org/0.1590/S1980-65742015000400002
https://doi.org/0.1590/S1980-65742015000400002
https://doi.org/10.36415/dagcilik.832865
https://doi.org/10.3844/jssp.2011.529.537
https://www.icisleri.gov.tr/turkiyenin-nufus-haritasi-10072021
https://www.icisleri.gov.tr/turkiyenin-nufus-haritasi-10072021
https://doi.org/10.1080/1091367X.2020.1847113
https://doi.org/10.1080/1091367X.2020.1847113
https://doi.org/10.55929/besad.1170831
https://doi.org/10.1001/jamainternmed.2023.2847
https://doi.org/10.1001/jamainternmed.2023.2847
https://doi.org/10.1093/ajcn/72.5.1074
https://doi.org/10.1006/pmed.1999.0489
https://doi.org/10.1111/josh.13372
https://doi.org/10.1093/her/cyq025
https://doi.org/10.1080/02701367.2017.1339862
https://doi.org/10.1186/s12199-017-0625-8
https://doi.org/10.1016/j.jpsychires.2019.10.015
https://doi.org/10.1038/s41598-020-79100-9
https://doi.org/10.2466/06.11.25.PMS.113.6.969-981
https://doi.org/10.3389/fped.2024.1300613
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org/

	The relationship between attitude toward physical activity and weight gain in children and young adolescence
	Introduction
	Method
	Research design
	Measurements
	Youth physical activity attitude scale (YPAAS)
	Anthropometric measurements

	Data analysis

	Results
	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Funding
	Conflict of interest
	Publisher's note
	References


