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Abstract

Background Physical activity is essential for physical, mental, and cognitive health. Providing evidence to develop
better public health policies to encourage increased physical activity is crucial. Therefore, we developed an in-depth
survey as part of the Korea Youth Risk Behavior Survey to assess the current status and determinants of physical
activity among Korean adolescents.

Methods We developed an initial version of the questionnaire based on a review of validated questionnaires, recent
trends and emerging issues related to adolescent physical activity, and the national public health agenda pertaining
to health promotion. Content validity was confirmed by a panel of 10 experts. Face validity was confirmed through
focus group interviews with 12 first-year middle school students. The test-retest reliability of the questionnaire was
evaluated by administering it twice, approximately two weeks apart, to a sample of 360 middle and high school
students. Additionally, the frequency or average number of responses was analyzed in a sample of 600 students who
participated in the initial test-retest reliability evaluation of the questionnaire developed in this study.

Results Through item pool generation and content and face validity test, the final 15 questionnaire items were
developed across five themes: levels of physical activity, school sports club activities, transportation-related physical
activity, physical activity-promoting environments, and factors mediating physical activity. The test-retest reliability
ranged from fair to substantial. Results from the newly developed survey reveal that only a minority of adolescents
engage in sufficient physical activity, with only 17.2% and 21.5% participating in vigorous and moderate-intensity
activities, respectively, for at least five days per week. Among school-based activities, 44.3% of students do not
participate in school sports clubs due to reasons including absence of clubs and disinterest in exercise. The major
motivators for physical activity are personal enjoyment and health benefits, whereas preferences for other leisure
activities and academic pressures are the predominant barriers.

*Correspondence:
Hyesook Park
hpark@ewha.ackr

Full list of author information is available at the end of the article

©The Author(s) 2024. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which permits use,
sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the original author(s) and
the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or other third party material in this

article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the material. If material is not included
in the article’s Creative Commons licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will
need to obtain permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The
Creative Commons Public Domain Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available
in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-024-19216-z&domain=pdf&date_stamp=2024-6-23

Park et al. BMC Public Health (2024) 24:1686

Page 2 of 14

Conclusions This study developed valid and reliable in-depth survey items to assess physical activity among Korean
youths. It will hopefully enhance our understanding of adolescent physical activity, offering essential preliminary
evidence to inform the development of public health strategies aimed at promoting adolescent health.

Keywords Adolescent, Exercise, Survey, Questionnaire, Reliability, Validity

Introduction

Physical activity plays a crucial role in enhancing physi-
cal, mental, and cognitive health by protecting against
metabolic, cardiovascular, and oncological diseases
[1]. Conversely, a sedentary lifestyle is associated with
adverse health effects including metabolic and musculo-
skeletal disorders, cancer, depression, and an increased
risk of cardiovascular and all-cause mortality [2]. This
association is attributed to metabolic, hemodynamic,
and neurohormonal pathways [2]. Importantly, physical
activity in children and adolescents yields diverse health
benefits, with positive effects extending into adulthood
[3-7]. Acknowledging this, the World Health Organiza-
tion recommends that children and adolescents engage
in at least 60 min of moderate-to-vigorous physical activ-
ity (MVPA) daily, including a minimum of three days of
vigorous-intensity aerobic and muscle-strengthening
activities. This recommendation also emphasizes the
importance of reducing sedentary time with the over-
arching goal of optimizing health benefits [3].

However, according to data from the 2020 Korea Youth
Risk Behavior Survey (KYRBS), only 5.9% of Korean ado-
lescents met the recommended guidelines for aerobic
exercise, and only 24% achieved muscle-strengthening
exercise recommendations [8]. The situation is further
alarming as there is a noticeable trend of increased sed-
entary time among adolescents, with approximately 45%
and 37% reporting spending over 10 h sitting on week-
days and weekends, respectively [8]. A related study
based on KYRBS data revealed that the prevalence of
overweight and obesity among students aged 12 to 18
increased from 13.1% in 2005 to 23.4% in 2021. How-
ever, it was more pronounced in boys (15.0-29.0%) than
in girls (10.9-17.3%) [9] and may be associated with
reduced healthy physical activity and increased sedentary
behavior.

The National Health Plan 2030 (HP2030) is a com-
prehensive policy framework established by the Min-
istry of Health and Welfare to present policy directions
for promoting public health. It focuses on the following
three goals to improve physical activity levels: (1) expan-
sion and enhancement of local community resources
and establishment of governance for physical activity,
(2) development and provision of services to encour-
age physical activity for each target population, and (3)
creation of a physical activity-friendly environment and
strengthening of accessibility [10]. Objective monitoring
of physical activity levels is essential to assess the efficacy

of interventions targeted at enhancing physical activ-
ity levels in adolescents, which calls for physical activity
surveillance to provide the basis for national planning for
public health [11]. Moreover, because physical activity is
a complex and multidimensional behavior, it is essential
to gain a comprehensive understanding of the theoreti-
cal factors that influence physical activity levels [12, 13].
Given literature suggests that multifaceted factors, espe-
cially from a social-ecological model perspective, rang-
ing from individual (e.g., demographic characteristics,
knowledge, and attitudes) to community and political
dimensions (e.g., community environment or services
and national laws and policies), are intricately linked to
physical activity levels [14, 15]. Therefore, the develop-
ment of evaluative instruments is crucial for facilitating
the assessment of these characteristics. These instru-
ments can assess the effectiveness of interventions and
identify key factors that influence physical activity, pro-
viding a better understanding of physical activity among
adolescents and baseline information for health promo-
tion plans.

Since 2005, the KYRBS has been an annual initia-
tive overseen by the Korea Disease Control and Preven-
tion Agency (KDCA) and the Ministry of Education, to
assess adolescents’ health-related behaviors (e.g., tobacco
and alcohol use, physical activity, dietary behaviors, use
of a seat belt in the car, and safety education at school)
related to non-communicable diseases and unintentional
injuries [16]. This representative cross-sectional survey
targets all middle and high school students (ages 12—18)
in South Korea. The KYRBS is organized into three ver-
sions: mandatory, rotating, and optional. Mandatory
questions must be answered annually, whereas rotat-
ing questions recur every three years. Optional ques-
tions, rather than periodic surveys, are introduced when
timely demand increases. Additionally, in-depth surveys
for specific areas are also conducted on a rotating basis
to reduce the burden on respondents. This structure
was designed to meet the growing demand for diverse
health indicators while maintaining efficiency. The man-
datory KYRBS questions focus on behaviors that should
be monitored annually. These include instances of vigor-
ous-intensity physical activity sustained for a minimum
of 20 min, aerobic activities lasting at least 60 min that
elevate heart rate, muscle-strengthening activities, and
sedentary behavior. Conversely, the rotating questions
evaluate behaviors that do not require yearly monitoring
but require more comprehensive research. These rotating
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items include inquiries about walking habits (specifically,
the number of days participants walked for at least 10
consecutive minutes), daily walking duration, frequency
of physical education classes in the previous week, and
the number of sports teams in which students regularly
participated in the preceding semester. However, these
items are limited in their ability to assess the factors that
affect physical activity and to consider the intensity of
physical activity to determine the overall level of physical
activity in adolescents.

Therefore, this study developed and validated a series
of in-depth rotating KYRBS questionnaires, explicitly
designed to achieve a more profound understanding of
the patterns and determinants of physical activity dur-
ing adolescence. The questionnaire development process
covered key areas such as diet, weight management, and
physical activity. While a brief overview of the overarch-
ing development process for health behaviors, includ-
ing diet, weight management, and physical activity, was
reported in the KDCA’s Public Health Weekly Report
[17], this study provides a more detailed exploration of
the methodology employed, specifically in the develop-
ment of a questionnaire focused on physical activity.
Additionally, it presents findings on the current state of
adolescent physical activity as revealed through the valid-
ity evaluation of the questionnaire.

Methods

Developing a questionnaire focused on physical activity
The in-depth KYRBS questionnaires, aimed at assess-
ing trends and determinants of physical activity among
South Korean adolescents, underwent a comprehen-
sive four-stage development and validation process: (1)
creation of item pools, (2) expert verification of content
validity, (3) face validity evaluation by adolescents, and
(4) assessment of test-retest reliability for the finalized
questionnaires (Fig. 1).

Phase 1: item pool generation

In the initial stage, we initiated the development of an
item pool through an extensive brainstorming session
among the researchers, composed of adolescent health
experts, preventive medicine specialists, and experts in
the KYRBS. To identify relevant themes for assessment,
we conducted a literature review, specifically focusing
on recent issues related to adolescent physical activity
mentioned on the internet and news, policy directions
outlined in HP2030 [10] for promoting physical activ-
ity, and trends in physical activity among South Korean
youth using data from the KYRBS from 2005 to 2020
[8, 9, 18]. Additionally, we performed a comprehensive
review of preexisting domestic and international instru-
ments, including the General Physical Activity Ques-
tionnaire (GPAQ) [19], International Physical Activity
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Questionnaire (IPAQ) [20, 21], and Physical Activity
Questionnaire for Adolescents (PAQ-A) [22], to examine
which specific items are contained within and to evaluate
their applicability for integration. We conducted a thor-
ough review of the multilevel factors influencing physical
activity, drawing insights from a socio-ecological model
[14, 23]. Ideally, interventions would target all dimen-
sions of the socio-ecological model, including individual,
household, parental, school, peer, community, sociocul-
tural, and political levels, to effectively enhance physical
activity. However, given resource constraints, it is cru-
cial to identify the most influential levels within specific
contexts to develop the most effective strategies. To this
end, we tried to develop questions aimed at identifying
key factors, thereby aiding in the development of targeted
and resource-efficient strategies to enhance physical
activity.

Phase 2: content validity

Content validity is related to how well the questions in a
questionnaire represent the full theoretical concept being
assessed [24]. The content validity of the initial draft
of the questionnaire was assessed by a panel of experts
comprising 10 members. This panel comprised preven-
tive medicine specialists, family medicine practitioners,
and behavioral health professionals responsible for evalu-
ating the questionnaire items in terms of their relevance,
necessity, and priority. Additionally, they were asked to
provide feedback to further refine the questionnaire. A
revised version of the questionnaire was developed based
on this input. The revised questionnaire was reevaluated
by an expert panel and further refined by the research-
ers as necessary. This iterative process ensured that the
revised questionnaire had robust content validity.

Phase 3: face validity

Face validity refers to the subjective assessment of
whether a questionnaire or instrument appears appro-
priate and contains relevant items at first glance [25].
This evaluation helps determine if a question seems
suitable for measuring the intended concept. Face valid-
ity was evaluated using cognitive interview techniques
[26], an evidence-based, qualitative method designed to
determine whether the draft survey questions, covering
attitudes, behaviors, or factual information, were inter-
preted as intended by the targeted population. Assum-
ing lower comprehension levels in younger individuals,
we specifically targeted 13-year-olds, the youngest ado-
lescent group. We selected the sample from a national
frame maintained by a professional research company,
using a stratified random sampling approach to ensure
representation across different regions and sexes. Given
the coronavirus disease 2019 (COVID-19) situation, vir-
tual rather than in-person interviews were carried out.
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» Recent issues
» Political trends
» Current statistics

( Phase I: Item pool generation

= Literature review regarding adolescent physical activity

= Review pre-existing instruments (GPAQ, IPAQ, PAQ-A)
= Review multilevel factors influencing physical activity

= Expert panel (n= 10)

+ Verify content validity
+ Evaluate relevance, necessity, priority

= Researchers

Phase II: Content validity

» Revise

= Cognitive interviewing techniques

» Lasting for 90 minutes

Phase III: Face validity

» Gender-specific interviews (6 boys, 6 girls)

» Reviewed clarity, applicability, relevance, comprehensibility, suitability

= 360 middle- and high-school students

the second test

-

Phase IV: test-retest reliability

» 600 students participated in the initial test, and 360 students among them completed

» Administer two surveys with a two-week interval between them

J

Fig. 1 Development process flowchart for the questionnaire. GPAQ, General Physical Activity Questionnaire; IPAQ, International Physical Activity Ques-

tionnaire; PAQ-A, Physical Activity Questionnaire for Adolescents

Written informed consent was obtained from both the
students and their parents. These sessions, facilitated by
a trained moderator, probed the cognitive processing of
participants when responding to the survey questions.
Two sex-specific cognitive interviews were conducted
to ensure homogeneous interview groups, each lasting
90 min, with participants providing consent for audio
recordings to comprehensively capture the discussions.
Prior to the interviews, participants independently com-
pleted the paper-based survey and personally recorded
the time taken to respond to each question. During the

interview sessions, participants were prompted to share
feedback on the clarity, applicability, relevance, compre-
hensibility, and suitability of the questions. They were
asked questions such as “Were there any words or sen-
tences that were difficult to understand?” and “Did you
encounter any difficulties while responding?” Based on
the responses, the moderator facilitated discussions with
unstructured questions to explore a variety of opinions.
Participants were also encouraged to offer insights and
recommendations regarding individual survey items.
Following these feedback sessions, revisions were made
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as necessary to all items, particularly focusing on the
question sequence, language use, and wording of indi-
vidual items. By listening again to the audio recordings,
we analyzed each response to pinpoint specific difficul-
ties encountered by participants, such as issues with the
wording of the questions, the context, or the response
options, which informed targeted revisions aimed at con-
structing clearer and more effective questions. Through
this iterative process conducted separately within male
and female groups, the survey was able to achieve face
validity by aligning with the understandings and perspec-
tives of the target population.

Phase 4: test-retest reliability

The items adjusted following the face validity test were
used to conduct a test-retest reliability analysis. Test-
retest reliability refers to the capability of a scale to yield
consistent scores across different time points within a
population that remains stable [27]. Random participant
selection was implemented using a national youth sam-
ple frame owned by a professional survey company, with
stratification by grade, sex, and region to ensure a nation-
ally representative sample. We aimed to recruit 50 partic-
ipants from each sex (male, female) and grade level (from
1st year of middle school to 3rd year of high school),
resulting in a total of 600 participants for the initial test.
This sample size accommodated the anticipated dropout
rates after the initial test. Utilizing the KYRBS’s online
platform, participants engaged in self-administered
online surveys. The first survey was conducted from May
19 to June 1, 2022; followed by the second, approximately
two weeks later, from June 2 to June 13, 2022. The stu-
dents completed the survey at home and did so indepen-
dently, without supervision. Test-retest reliability was
determined using the intraclass correlation coefficient
(ICC) for continuous variables and kappa coefficients for
categorical variables. Interpreting the results, values from
0.01 to 0.2 signify slight agreement, 0.21 to 0.40 denote
fair agreement, 0.41 to 0.60 express moderate agree-
ment, 0.61 to 0.80 communicate substantial agreement,
and 0.81 to 1.0 indicate almost perfect agreement [28,
29]. The coefficient of internal consistency for multi-item
scales was assessed using Cronbach’s alpha [30]. Results
yielding a Cronbach’s alpha value of over 0.7 were inter-
preted as indicative of high internal consistency [31]. It
was determined that items with an ICC of 0.21 or above
would be included in the questionnaire based on the
opinion of researchers and a panel of experts. However,
exceptions were made for items deemed essential by
experts, such as those related to factors facilitating or
inhibiting physical activity, which were included even if
their ICC fell below the set threshold. All analyses were
performed using R 4.1.2 (R Foundation for Statistical
Computing, Vienna, Austria).
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Evaluating the current state of adolescent physical activity
in Korea

To assess the current physical activity levels of Korean
adolescents, we analyzed the responses of 600 adoles-
cents who participated in the initial evaluation of test-
retest reliability. For categorical variables, we calculated
the frequency and percentage, while for continuous vari-
ables, we computed the mean (SD) and median (Q1-Q3).

Ethical considerations

The study protocol was approved by the Institutional
Review Board of Ewha Womans University Seoul Hos-
pital (SEUMC 2022-03-029-002). Written informed
consent was obtained from all participants before any
study-related procedures were initiated.

Results

Item pool generation

Based on the comprehensive review that incorporated
recent topics relevant to adolescent health, longitudinal
trends in health behaviors, and insights from previously
validated questionnaires, 20 preliminary items across
four key themes were developed.

Analysis of historical data from the KYRBS [8, 9, 18,
32] during the process of survey development revealed
low levels of physical activity and a downward trend in
the proportion of individuals engaging in high-inten-
sity physical activity for more than three days per week
(37.8% in 2018, 32% in 2019, and 27.5% in 2020). The
2020 KYRBS data showed that only 14% of individuals
participated in physical activity for at least 60 min/day
for more than five days per week. The proportion of ado-
lescents engaged in aerobic and muscle-strengthening
activities that met or exceeded the World Health Orga-
nization 2020 exercise guidelines for adolescents did not
exceed 30%. A sex-based disparity was also evident, with
19.9% of boys meeting the criteria compared with 7.7%
of girls. To enhance physical activity levels, accurate mea-
surement of physical activity is essential. Therefore, items
measuring both the number of days and the duration of
vigorous- and moderate-intensity physical activity were
designed in alignment with established protocols from
validated questionnaires such as the GPAQ and IPAQ.
This method facilitates the calculation of metabolic
equivalents of tasks (METs), offers an objective measure,
and helps in the promotion of adequate physical activity
among youths.

The need for revitalizing school sports clubs was rec-
ognized as a crucial objective for HP2030 to enhance
physical activity among youths [10]. A questionnaire was
thus developed to capture the occurrence and duration
of physical activity in schools, covering both physical
education classes and school sports clubs. Additionally,
new survey items were added to assess physical activity
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outside the school setting, including after school hours
and on weekends, to provide a more comprehensive
understanding of the factors influencing physical activity
levels among adolescents.

Items related to the frequency of walking or cycling to
and from school, along with the associated challenges,
and the availability of community physical activity infra-
structure were developed in alignment with HP2030’s
goal of creating a “health-friendly environment,” spe-
cifically focusing on the “expansion and enhancement of
local community resources and establishment of gover-
nance” [10].

Furthermore, the factors that either inhibit or pro-
mote physical activity, as well as the level of parental
encouragement, were explored to identify moderators
of physical activity. These items were developed based
on the social-ecological model [14, 23], enabling us to
identify factors that hinder or facilitate physical activity
across multiple levels, such as individual, household and
parental, school and peer, community, and sociocultural-
political factors. These comprehensive reviews and sug-
gestions resulted in the development of 20 preliminary
items across four key themes, designed to understand the
broader context of physical activity among youths.

Content validity

The initial draft of the questionnaire underwent two
rounds of expert consultations for content validity assess-
ment, resulting in various modifications: eight items were
discarded, three were added, and twelve were modified
following expert recommendations [Supplementary Table
1]. This process led to the development of an in-depth
questionnaire comprising 15 items distributed across five
themes: level of physical activity (7 items), school sports
club activities (2 items), transportation-related physical

Table 1 Demographic characteristics of participants who
completed the test-retest reliability evaluation. Numbers are
presented as n (%)

First survey Second survey p

(n=600) (n=360)
Sex 1.000
Male 300 (50.0) 180 (50.0)
Female 300 (50.0) 180 (50.0)
Age 0.999
13 years 102 (17.0) 62(17.2)
14 years 99 (16.5) 60 (16.7)
15 years 97 (16.2) 56 (15.6)
16 years 105 (17.5) 62(17.2)
17 years 103(17.2) 63 (17.5)
18 years 91 (15.2) 56 (15.6)
19 years 3(0.5) 1(0.3)
School level 1.000
Middle school 300 (50.0) 180 (50.0)
High school 300 (50.0) 180 (50.0)
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activity (2 items), physical activity-promoting environ-
ments (1 item), and physical activity-mediating factors (3
items).

Face validity

To evaluate face validity, a group of 12 participants com-
prising 6 males and 6 females, aged 13 years old, were
selected. We confirmed whether the questions were
phrased in terms understandable to adolescents and
checked whether, regardless of their place of residence or
sex, the questions were understood by the adolescents as
intended. Feedback, queries, comprehension, and com-
ments from participants led to improvements in the clar-
ity, sequencing, and wording of the 15 items. To enhance
the understanding of terms such as “high-intensity exer-
cise” and “moderate-intensity exercise,” examples of high-
intensity and moderate-intensity exercises were provided.
Additionally, to clarify questions about physical activity
frequency, a method for counting physical activity fre-
quency was added. Furthermore, to ensure that everyone
understands and responds to the term “free time” in the
same way, the phrase “excluding school physical educa-
tion time and intra-school sports team-related exercise
time” was added in parentheses next to the term “free
time” It was indicated that there were no issues with
understanding the other aspects. The face validity of the
final revision was confirmed with 12 adolescents.

Test-retest reliability

The initial survey involved 600 respondents, 300 each
from middle and high schools, spanning grades one
to three, with ages ranging from 13 to 19 years old. Of
them, 360 completed the second survey, resulting in a
response rate of approximately 60%. Table 1 provides the
participants’ demographics. The retest subsample exhib-
ited no significant differences in age, sex, or school level
compared with the original participants. The ICCs of
the two-week retest reliability of the items ranged from
0.29 to 0.70. Among the 15 items, three demonstrated
substantial internal consistency (frequency of vigorous-
and moderate-intensity physical activities and encour-
agement from parents to engage in physical activity), six
showed moderate consistency (duration of vigorous- and
moderate-intensity physical activities, duration of exer-
cising or playing sports during an average physical educa-
tion class, frequency of in-school physical activity outside
of physical education class for the past seven days, fre-
quency of physical activity after school or on weekends
for the past seven days, duration of exercising or playing
sports during school sports club activities among stu-
dents who are participating in school sports club, and
reasons for not participating in a sports team among stu-
dents who are not participating in school sports club),
and six exhibited fair consistency (the remaining items).
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Findings from the test-retest reliability assessment have
been reported in a prior study [17].

We developed two distinct sets of questions to evaluate
the frequency and duration of vigorous- and moderate-
intensity physical activity lasting 10 min or more in the
past week (Q1-1 and Q2-1 of Supplementary Material).
This information enables the calculation of the METs, an
objective measure that allows for comparisons of physical
activity levels. Question Type 1 required participants to
specify the exact number of minutes spent on vigorous or
moderate physical activity on each day of the past week.
Contrastingly, Question Type 2 required participants to
indicate the average number of minutes they exercised
per day on occasions when they engaged in vigorous or
moderate physical activity for over 10 min at a time in
the last seven days. The METs calculated for both ques-
tion types are presented in Table 2. The findings demon-
strated that Question Type 2 generally exhibited higher
test-retest reliability than Question Type 1. Cronbach’s
alpha values for both vigorous- and moderate-inten-
sity physical activity suggested a high or relatively high
degree of internal consistency across three parameters:
exercise frequency (0.80 and 0.75), exercise duration
(0.64 and 0.66), and METs (0.67 and 0.68). Each question
type had its own set of advantages and disadvantages.
Inquiring about the amount of time spent exercising over
the past seven days by day of the week (Question Type
2) is believed to generate more accurate responses, as it
does not require respondents to calculate their average
weekly exercise time themselves, unlike Question Type 1,
which might lead to approximate estimations. However,
although it may yield more precise data, it could be more
time-consuming because respondents must record their
daily exercise amounts individually, potentially lead-
ing to lower response rates due to the detailed tracking
required. Additionally, the opinion of the expert panel on
both types of questions was unbiased; as such, both were
presented as viable options. The final in-depth question-
naire is included in the Supplementary Material.
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The current state of adolescent physical activity in Korea
The physical activity patterns of South Korean adoles-
cents were analyzed using responses from a sample of
600 students who participated in the initial survey for
test-retest reliability assessment. As reported in Tables 3,
7.2% of participants engaged in vigorous-intensity physi-
cal activity for at least five days per week. Conversely,
19.8% of students did not engage in such activities, with
an additional 16.6% participating only once a week. The
mean duration of daily vigorous-intensity physical activ-
ity was approximately 60 min (median: 50 min). For
moderate-intensity physical activity, 21.5% of students
participated for at least five days per week. Contrastingly,
15.9% of participants did not participate in these activi-
ties, whereas 15.2% engaged in them only once a week.
The average daily duration of moderate-intensity activi-
ties was approximately 50 min (median: 40 min).

Concerning school-based physical activities, 6.5% of
students exercised for less than 10 min during physical
education classes and 10.5% in school sports clubs. Nota-
bly, 44.3% of students did not participate in school sports
clubs, citing reasons such as the absence of active sports
clubs within the school (30.8%), prioritizing academics or
other activities (28.9%), and a dislike of exercise (26.3%).
Additionally, 41.5% of students reported non-engage-
ment in leisure-time physical activities during school
hours, and 39% of students did not participate in physical
activity or exercise outside of school hours during both
weekdays and weekends.

Approximately 64% of students reported commuting
via walking or bicycling to various destinations at least
five days per week, while 14.5% abstained from such
activities. Among those who did not walk or cycle, the
primary reasons included lengthy distances (30.2%), the
necessity of quicker modes of transport (15.0%), and per-
ceived inconvenience or difficulty (13.2%). Notably, most
students (92.7%) reported having access to proximate
exercise facilities.

The primary factors motivating physical activ-
ity among students were personal enjoyment (32.5%),

Table 2 Vigorous or moderate physical activity in the past seven days

Exercise frequency (days)

Exercise duration (minutes)

Metabolic equivalents of task

Type 1 Type 2 Type 1
Vigorous-intensity physical activity
Median (Q1-Q3) 3(2-4) 3(1-5) 40 (10-60)
Test-retest reliability 0.70 0.65 0.50
Cronbach’s alpha 0.80 0.65
Moderate-intensity physical activity
Median (Q1-Q3) 3(2-5) 3(1-6) 30 (20-60)
Test-retest reliability 0.61 061 046
Cronbach'’s alpha 0.75 0.66

Type 2 Type 1 Type 2
40 (20-60) 680 (140-1,440) 960 (320-1,920)
0.69 0.56 0.70

0.67
32 (16-52) 720 (240-1,440) 880 (320-1,680)
061 0.51 0.79

0.68

Type 1: Questions regarding the number of days and average daily duration of vigorous or moderate activity exceeding 10 min within the past week

Type 2: Questions regarding the duration of vigorous or moderate physical activity on each individual day over the past week
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Table 3 Physical activity patterns of 600 students
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Items

n (%) or
mean (SD)/median
(Q1-Q3)

Theme 1. Levels of physical activity

Frequency (days) of vigorous-intensity physical activities
Never
Once per week
Twice per week
Three days per week
Four days per week
Five days per week
Six days per week
Everyday

Duration (minutes) of vigorous-intensity physical activities

Frequency (days) of moderate-intensity physical activities
Never
Once per week
Twice per week
Three days per week
Four days per week
Five days per week
Six days per week
Everyday

Duration (minutes) of moderate-intensity physical activities

Theme 2. School sports club activities
Duration (minutes) of exercising or playing sports during an average physical education class
No physical education class
Less than 10 min
10 minto 19 min
20 min to 29 min
More than 30 min
Frequency of in-school physical activity outside of physical education class for the past 7 days
Never
Once per week
Twice per week
Three days per week
Four days per week
Five days per week
Six days per week
Everyday
Frequency (days) of physical activity after school or on weekends for the past 7 days
Never
Once per week
Twice per week
Three days per week
Four days per week
Five days per week
Six days per week
Everyday

)
59.6(57.7)/ 50
(30-60)

95 (15.9)
91(152)
25(20.8)
01(16.8)
9(9.8)
(1 )
322
51 (8.5)
534 (57.4)/ 40
(30-60)

16.2)
413 (68.8)

249 (41.5)
78(13.0)
83(13.8)
(1 2.2)
0(5.0)

(8.2)
0.5)

(5.8)

49
3(
35
234(39.0)
105 (17.5)
83(138)
62 (10.4)
2(53)
( 5
2(20)
33(5.5)

Duration (minutes) of exercising or playing sports during school sports club activities among students who are participating in school

sports club (n=334)
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Items

n (%) or
mean (SD)/median
(Q1-Q3)

Not physically active
Less than 10 min

10 min to 19 min

20 min to 29 min
More than 30 min

Reasons for not participating in a sports club among students who are not participating in school sports club (n=266)

Dislike of exercise
To do something else during that time
No friends to participate in together
No team to join, or sports teams are not activated in school
The participation (registration) fee
Participation in sports outside of school
Others
Theme 3. Transportation-related physical activity
Frequency of walking or bicycling for the past 7 days
Never
Once per week
Twice per week
Three days per week
Four days per week
Five days per week
Six days per week
Everyday
Reason for not walking or biking to get to and from places
Walk or ride a bike always
Long distance to move
A lot of stuff to carry
To move faster
No pedestrian or bicycle paths
Physical disability (e.g., leg injury)
Others
Theme 4. Physical activity-promoting environments
Physical activity related infrastructure in community
Yes
No
Theme 5. Factors mediating physical activity
Factors encouraging physical activity (1st place)
To stay healthy
To have fun
To relieve stress
To build muscle
To lose weight
Recommended by a teacher
Recommended by parents or siblings
To hang out with friends
To get into college or to improve grades
Others
Factors hindering physical activity (1st place)

20 (6.0)
15 (4.5)
31(9.3)
50(15.0)
218(65.2)

127 (213)
181(30.2)
79(132)

90 (15.0)

33(5.5)
21(3.5)
69 (11.5)

556 (92.7)
44(7.3)

171 (28.5)
195 (32.5)
33(5.5)
25(4.2)
80(13.3)
5(25)
(3.0
(7.3)
(18)
8(1.4)

1
1
4
1

8
4
1
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Items n (%) or
mean (SD)/median
(Q1-Q3)
Physical disability 44(7.3)
No interest in exercise 131 (21.8)
Prefer to do other things during leisure time 142 (23.7)
To focus on studies 138(23.0)
Participation fee 12 (2.0)
No friends to exercise with 50(8.3)
No sports facility nearby 22 (37)
Owing to COVID-19 51(8.5)
Others 10(1.7)
Encourage physical activity by parents or guardians
Very often 45 (7.5)
Often 149 (24.8)
Sometimes 232 (38.7)
Rarely 174 (29.0)

health benefits (28.5%), and weight management goals
(13.3%). However, the main barriers to physical activity
were a preference for different leisure activities (23.7%),
academic obligations (23.0%), and aversion to exercise
(21.8%). Regarding parental or guardian influence, 32.3%
of students reported frequent encouragement from their
parents or guardians to participate in physical activity,
while 67.7% stated that such encouragement was received
sometimes or rarely.

Discussion
This study aimed to achieve two main objectives: first,
to develop an in-depth survey questionnaire focused on
adolescent physical activity; and second, to identify ado-
lescents’ physical activity levels by applying the devel-
oped in-depth questionnaire. To this end, we generated
themes and in-depth items for the KYRBS, guided by
a thorough review of recent issues, existing statistics,
political agendas, and international survey instruments
concerning adolescent physical activity. After rigorous
evaluation of content validity, face validity, and test-retest
reliability of the initially proposed items, revisions were
made based on the feedback received. Finally, we gen-
erated 15 items that were categorized into five distinct
themes: (1) Levels of physical activity, (2) School sports
club activities, (3) Transportation-related physical activ-
ity, (4) Physical activity-promoting environments, and (5)
Factors mediating physical activity. This developed sur-
vey is intended to provide valuable evidence for research-
ers, health professionals, and policymakers to identify the
status of, and trends in, adolescents’ physical activity, as
well as to facilitate the assessment of interventions, strat-
egies, and programs aimed at enhancing physical activity
among adolescents.

MVPA is a crucial indicator of physical health, neces-
sitating comprehensive analysis that includes both the

frequency of exercise and the average daily duration
over a seven-day period for high- and moderate-inten-
sity activities. Although the KYRBS currently assesses
the frequency of high-intensity physical activity days
per week, it does not include questions about the dura-
tion of high-intensity physical activity or the frequency
and duration of moderate-intensity physical activities.
This lack of detail in the survey makes it challenging to
calculate METs, which are essential for quantifying total
energy expenditure associated with physical activities.
To bridge this gap and enhance the accuracy of physi-
cal activity assessment, we developed items designed to
capture both the number of days and the duration spent
on high- and moderate-intensity physical activities in a
week. Implementing these measures will facilitate more
precise evaluations of physical activity levels and related
health outcomes among Korean youth. Our approach
is aligned with the goals of HP2030 [10], which aims
to increase the rate of aerobic physical activity levels in
Korean youth. These enhanced survey items are funda-
mental to our primary research objectives of creating a
robust tool for evaluating physical activity levels in this
population.

The 2023 School Sports Promotion Plan in Korea
[33] highlights the importance of diversifying opera-
tional models and programs for school sports clubs
and promoting a student-led sports culture. To support
this initiative, there is a growing emphasis on not only
increasing the frequency but also the intensity of physi-
cal education classes and participation in school sports
clubs to boost physical activity among adolescents [34,
35]. The KYRBS currently tracks how frequently stu-
dents attend physical education classes and participate
in school sports clubs on a weekly basis. However, this
data alone does not provide a full picture of the impact
of these activities on student health. To address this gap,
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our study has introduced new survey items that measure
the average duration (in minutes) of activity during these
sessions. This additional metric is essential for not only
assessing the frequency but also the intensity of physical
activity, thereby offering a more comprehensive under-
standing of how these activities contribute to overall
physical activity levels among students. Furthermore, by
separately analyzing the duration and frequency of both
physical education classes and school sports club partici-
pation, we can obtain detailed insights into the specific
roles each type of activity plays in promoting physical
health. This granular analysis is pivotal for developing
more targeted and effective health interventions. Such
data is crucial for supporting the objectives of Korea’s
School Sports Promotion Plan, which aims to diversify
and enhance the effectiveness of school sports programs.
This ultimately helps in developing initiatives that are
more likely to increase the effectiveness of school-based
physical activities, fostering a healthier and more active
youth population in Korea [36, 37].

To align with the HP2030 objectives that emphasize
fostering active lifestyles among children and adolescents
and enhancing school sports clubs, we introduced new
survey questions to understand why students do not par-
ticipate in school sports clubs. According to the prelimi-
nary findings from the survey conducted on 600 students
for test-retest reliability assessment, 30.8% of students do
not participate in school sports clubs primarily because
their schools lack such clubs, most likely due to inad-
equate funding [33]. Allocating more budget is expected
to expand the number of school sports clubs, thereby
improving access to sports activities and reducing the
prevalence of schools without active sports clubs.

In this study, we sought to develop survey items to
deepen our understanding of the factors influencing
physical activity among Korean youth. To achieve this,
we employed the social-ecological model [14, 23], which
provides a comprehensive framework for analyzing the
multilayered influences on behaviors. This model helped
us investigate the various levels at which physical activ-
ity can be promoted. Based on this model, our survey
items were specifically designed to explore barriers and
facilitators across five domains: individual, household
and parental, school and peer, community, and sociocul-
tural-political factors. One particular focus was the role
of parents or guardians as mediators in promoting physi-
cal activity. Preliminary findings from a survey of 600
students, conducted to test the reliability of the survey,
revealed that 29% of parents or guardians seldom encour-
aged their children to participate in physical activities.
This highlights a significant need to enhance parental
awareness and involvement. Additionally, we introduced
new items to explore reasons for non-participation in
school sports, alternative transportation methods to
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walking or biking, and other factors that may impede
physical activity. These questions are tailored to clearly
identify what promotes or hinders physical activity
within the specific context in which the survey is applied.
By pinpointing specific barriers and facilitators at each
level, and reflecting on the contextual factors, our study
establishes a solid foundation for designing targeted,
theory-based interventions. These interventions aim to
address the complexities affecting adolescent physical
activity and promote sustainable behavior changes in line
with the HP2030 objectives. This approach marks a sig-
nificant advancement over international questionnaires
such as the GPAQ [19], IPAQ [20, 21], and PAQ-A [22],
providing a more nuanced understanding of physical
activity determinants in specific cultural and environ-
mental contexts.

We surveyed a representative sample of 600 adoles-
cents using an in-depth questionnaire developed for this
study. Only 8% of the surveyed students met the World
Health Organization’s recommended guidelines [33] for
engaging in a minimum of 60 min of moderate or vigor-
ous exercise daily. The majority of students (nearly 70%)
cited various reasons for their lack of physical activity,
including a preference for alternative activities, academic
obligations, and a general dislike of exercise. Additionally,
approximately 40% of students reported no engagement
in physical activity during their free time, whether dur-
ing school, after school, or on weekends. These findings
underscore the limitations of strategies that rely solely on
students’ independent decisions to exercise, highlighting
obstacles to increasing overall physical activity levels. The
data emphasize the importance of enhancing the quality
and effectiveness of physical education classes and school
sports clubs to facilitate daily participation in at least
60 min of moderate-intensity physical activity, regardless
of personal preferences. The survey further revealed that
6.5% and 10.5% of students reported engaging in less than
10 min of physical activity during school physical educa-
tion classes and sports clubs, respectively. Additionally,
over 30% indicated the inactivity of school sports clubs as
a primary deterrent to participation. Therefore, it is cru-
cial to enforce regulations that ensure an adequate dura-
tion of physical activity and mandate the activation of
school sports clubs. Incorporating enjoyable components
into these programs can provide additional motivation
for students and foster a physical activity culture [38].

This study has several strengths. First, a robust and reli-
able questionnaire was developed by a thorough exami-
nation of face and content validity as well as test-retest
reliability. We ensured face validity by testing the instru-
ment on adolescents as young as 13 years, a group that is
more likely to have lower literacy skills than older adoles-
cents. In addition, for the test-retest reliability evaluation,
a representative sample was selected based on grade, sex,
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and geographical location. Consequently, we generated
items that were comprehensible to most adolescents. It
has been shown that our survey demonstrates validity
and reliability that are not inferior to other international
surveys in methodological terms. Modified PAQ-A sur-
vey results showed acceptable internal consistency and
test-retest reliability, but weak-to-moderate correlations
with objectively assessed moderate-to-vigorous physical
activity, self-reported fitness, and self-efficacy [39]. A sys-
tematic review of various physical activity questionnaires
for adolescents revealed that the qualitative measurement
of the questionnaires lacked acceptable levels of reliabil-
ity and validity [40, 41]. In addition, the previous study
using the Korean version of IPAQ among adolescents and
adults aged 15 to 69 reported reliabilities of 0.381 for vig-
orous-intensity and 0.531 for moderate-intensity physical
activity days [42], while our study showed higher reliabili-
ties (kappa=0.70 for vigorous-intensity, 0.61 for moder-
ate-intensity) [17]. Second, we developed items that can
discern complex patterns related to adolescent physical
activity, taking into account multilevel influencing fac-
tors. Identifying the levels at which factors either inhibit
or promote adolescent physical activity within the socio-
ecological model, and targeting those specific levels for
intervention, could lead to more cost-effective strategies
for improving physical activity among adolescents.

Nonetheless, this study has some limitations. First,
exploratory factor analysis was not conducted because a
single item was developed per theme. This analysis would
have allowed researchers to assess the internal consis-
tency among the components within a factor [43]. Sec-
ond, because it is a self-report questionnaire, it is prone
to reporting errors and social desirability bias [44]. It
is important to note that self-reported surveys do not
accurately measure actual physical activity levels, which
may affect the accuracy of reported prevalence rates.
Third, while there are potential sex differences in physi-
cal activity levels among adolescents [45, 46], our analysis
reported the prevalence for the total population, which
could overlook these sex-specific variations.

Regardless of the limitations, this study contributes
significantly to the understanding of adolescent physical
activity patterns and offers valuable insights for develop-
ing targeted interventions to promote physical activity
and improve overall health among Korean adolescents.
Investigating the current prevalence of physical activity
among adolescents provides crucial insights into their
health behaviors, informs policy-making, and helps in
designing targeted interventions to improve physical
activity levels and overall health. Therefore, the 15 items
developed in this study can function as effective tools to
investigate the patterns and potential mediators of ado-
lescent physical activity. Moreover, utilizing a survey
based on this questionnaire can offer valuable evidence
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for formulating intervention programs aimed at elevat-
ing awareness, establishing environments conducive to
physical activity, and enhancing levels of physical activity
among adolescents.

Conclusions

Drawing from a life course approach [47], adequate
physical activity during adolescence could enhance
adult health outcomes and reduce disease prevalence.
This underscores the critical need to understand and
evaluate current levels of physical activity among ado-
lescents to inform the development of targeted early
health intervention policies. In this study, we developed
and validated in-depth questionnaires that elucidate the
factors governing adolescents’ current physical activity
status and related health behaviors. Using the question-
naires developed in this study, we found that only 8%
of the adolescents met the WHO’s guidelines for daily
physical activity, highlighting a significant gap. Further-
more, we found that policy and educational program
improvements and social support are necessary to pro-
mote physical activity. We believe that the comprehen-
sive questionnaire developed here not only demonstrates
robust validity and reliability but also holds significant
potential to shape future public health policies. By pro-
viding crucial data, this in-depth questionnaire will aid in
creating environments that encourage increased physical
activity among adolescents, ultimately contributing to
their long-term health benefits. Furthermore, the infor-
mation gathered from this survey is vital for assessing
the effectiveness of existing policies and interventions,
allowing them to be adapted based on actual needs and
outcomes. Therefore, we believe that our research has
practical implications for enhancing public health strate-
gies aimed at improving the physical and overall health of
future generations.
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