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ABSTRACT

Background: With intensifying air pollutant levels and the COVID-19 pandemic, physical inactivity of
South Korean children and adolescents may be threatened. Therefore, monitoring and surveillance of
physical activity (PA) and relevant indicators are important for policy making pertaining to health
promotion. Report Card is a third comprehensive evaluation of PA-related behaviors among and the
sources of influence for South Korean children and adolescents.

Purpose: To provide the outcome of the South Korea's 2022 Report Card on PA for children and
adolescents.

Methods: Based on a variety of sources including national surveys collected pre- and during-COVID-19
and information collected from government webpages, 11 indicators were graded by a committee of
experts informed by the best available evidence. Data from during-COVID-19 were available for Overall
PA, Sedentary Behavior, and Sleep and considered together in generating the overall grades.

Results: Grades were assigned to behavioral indicators (Overall PA: D-; Active Transportation: B+;
Sedentary Behavior: D; Sleep: F) and sources of Influence (Family and Peers: C-; School: A; Community
and Environment: B-; Government: A). Organized Sport and PA, Active Play, and Physical Fitness could
not be graded due to the lack of data. The results largely indicated that children and adolescents show
unfavorable behavioral grades even with favorable grades observed for the sources of influence in-
dicators. Trivial differences were observed pre- and during-pandemic for Overall PA (>60 min of MVPA
for >4 d/wk: 20.8% vs 19.9%) and Sleep (met age-specific recommendation: 14.1% vs 15.0%); however, a
marked increase in Sedentary Behavior was observed (<2 h/d screen time: 28.8% vs 20.1%). A stark
weekday vs weekend difference was observed in sleep duration. In terms of PA related sources of in-
fluence, high accessibility to PA facilities (81.1%) and high satisfaction of neighborhood public transit
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(74.6%) and safety (80.7%) were well reflected in our Active Transportation grade (B+). Nonetheless,
perception of green environments including outdoor air quality (44.0%), noise (39.6%) and green space
(56.5%) showed lower scores, suggesting that new barriers to active lifestyles are emerging for South
Korean children and adolescents. Gender differences were also observed for overall PA (>60 min of
MVPA for >4 d/wk: 29.1% for boys vs 11.3% for girls) and sleep (met age-specific recommendations: 17.3%
for boys vs 11.4% for girls), but not for sedentary behavior (<2 h/d screen time: 26.4% for boys and 24.9%
for girls).

Conclusions: Government and school policies/programs and the built environment are, in general,
conducive to physically active lifestyles for South Korean children and adolescents; however, behavioural
indicators received poor grades except for Active Transportation. A thorough evaluation of policies/
programs at government, local, and school levels is needed to ensure that the efforts to have PA-
enhancing infrastructure and systems are actually being translated into the behavior of children and
adolescents in South Korea. Furthermore, improving PA surveillance, monitoring, and advocacy to ulti-

mately establish healthy lifestyle patterns among children and adolescents is a top priority.
© 2022 The Society of Chinese Scholars on Exercise Physiology and Fitness. Published by Elsevier
(Singapore) Pte Ltd. This is an open access article under the CC BY-NC-ND license (http://creativecommo

ns.org/licenses/by-nc-nd/4.0/).

1. Introduction

Physically active lifestyle is beneficial for the varying aspects of
(e.g., physical, mental, cognitive) health among children and ado-
lescents."” For optimal health benefits, the World Health Organi-
zation (WHO) recommends that children and adolescents aged
5—17 years should accumulate an average of 60 min of moderate-to
vigorous-intensity physical activity (MVPA) per day across a week
and spend less time being sedentary, especially recreational screen
time (ST; <2 h/day).? In addition to recommendations on MVPA and
sedentary behavior, Canada's 24-Hour Movement Guidelines (24-
hr guidelines thereafter)* also provide age-specific recommenda-
tions on sleep (9—11 h for those aged 5—13 years; 8—10 h for those
aged 14—17 years).

According to a global study on physical inactivity (i.e., not
meeting the recommended level of PA) among adolescents (11—17
years)’ in 146 countries, adolescents in South Korea (Korea there-
after) showed the highest prevalence of insufficient PA among girls
(97.2%) and both genders combined (94.2%) in 2016. Furthermore,
recent evidence consistently suggests that the proportion of Korean
adolescents meeting the guidelines is extremely low. For instance,
in a study examining 6-year trends of meeting the 24-hr guidelines
among 372,433 adolescents,® 5.3%, 60.3%, and 10.2% met the PA, ST,
and sleep recommendations and only 0.5—0.8% met all three rec-
ommendations within the 24-hr guidelines. On top of already low
adherence to the 24-hr guidelines, the recent COVID-19 pandemic
and related public health restrictions likely have exacerbated the
situation, as observed in the Canadian samples’® and globally.’

Healthy movement behaviors fluctuate over time and are
influenced by varying factors within the socioeconomical model-
ling'® (e.g., weather, COVID-19 pandemic and public health re-
strictions). Therefore, continuous monitoring and evaluation of
behaviors and the sources of influence are important to better
support children and adolescents to establish a healthy behavioral
profile that could track into adulthood. Report Card on physical
activity (PA) and related indicators has been developed for Korean
children and adolescents in 2016'' and 2018'? as part of the global
efforts led by the Active Healthy Kids Global Alliance (AHKGA),
known as Global Matrix.">~'® Briefly, Global Matrix is a biannual
initiative where multi countries conduct evaluation on the PA-
related behaviors of children and adolescents and related in-
dicators to develop a Report Card based on harmonized bench-
marks and grading scheme since 2014.'5!”

Due to the COVID-19 pandemic, the development of Report Card
and Global Matrix 4.0 was interrupted and delayed from 2020;
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however, it created a new opportunity where, if available, the
comprehensive evaluation can include data from pre-pandemic
and during-pandemic eras. Therefore, using data from both eras,
the objective of this study was to outline the process and outcome
of the 2022 South Korea's Report Card on PA for children and
adolescents.

2. Methods

The development of 2022 South Korea's Report Card was con-
ducted with the following timelines:

1. 2021 June — First leadership group meeting (subsequent
monthly meetings were performed until 2022 March)

2. 2021 August — First Scientific Committee Team (SCT) meeting

3. 2021 August — 2022 February: Data analysis, evidence synthe-
sis, and preparation

4. 2022 February: Second SCT meeting for grade assignment

5. 2022 March - October: Report Card knowledge translation ma-
terials development

2022 Report Card team consisted of a leadership group, SCT and
Research Working Group (RWG). The leadership group included
two Report Card leaders (J], YSK) and one research director (EL). SCT
comprised 14 members recognized experts in this research field,
including the members of the leadership group, and were
responsible for providing key evidence/knowledge and the final
grading of the 10 core and one additional indicators. The RWG
consisted of eight members consisting of graduate students at four
different post-secondary institutions in Korea and Canada. The
RWG was responsible for data gathering and screening, searching
government documents, data analysis, and the general operation
and coordination of the research.

The 2022 Report Card included the evaluation of 10 core in-
dicators and one additional indicator: (1) Overall PA, (2) Organized
Sport and PA, (3) Active Play, (4) Active Transportation, (5) Seden-
tary behaviors, (6) Physical Fitness, (7) Family and Peers, (8) School,
(9) Community and Environment, (10) Government, and (11) Sleep
(non-core indicator). Sleep is included as an additional indicator
given its relevance and importance within the 24-hr movement
behavior paradigm.>'® Pre- and during-COVID-19 data on Overall
PA, Sedentary Behavior, and Sleep were also available, thus,
considered together in generating the overall grades. Detailed de-
scriptions of the main data sources for each indicator are shown in
Table 1.
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Data from the Korea Youth Risk Behavior Web-based Survey
(KYRBS), Korea National Health and Nutrition Examination Survey
(KNHANES), Korea Community Health Survey (KCHS), and Panel
Study on Korea Children (PSKC) were used. Briefly, the KYRBS,
KNHANES, and KCHS are annual, nationally representative, self-
administered cross-sectional surveys'®—?! collecting information
on health, health-related behaviors, and influencing factors to
inform health policies in Korea. KNHANES also provides household
identification number that allows data users to link parent-child
data. KCHS data only includes self-reported data from adults >18
years, therefore, only environmental data were used to inform the
Report Card. PSKC is a nationally representative, proxy-reported,
panel study of Korean children, parents, households, and in-
stitutions (i.e., daycare, kindergarten, school) to better understand
factors influencing child health and development.? Given that the
age group for this data was 0—7 years, only environmental data
were used to inform the Report Card. Additionally, grey documents
from the Korean Ministry of Culture, Sport, and Tourism, Ministry of
Education, and Ministry of Health and Welfare were used to grade
School and Government indicators.

2.1. Data analysis and synthesis

For indicators that were informed by survey data are described
in Table 1. Data analyses were performed in four different in-
stitutions per data source and the outputs were verified by the
members of the leadership group and their graduate stduents (SG,
HL). Statistical coding was saved in Word or SPSS syntax file and
outputs were recorded in the pre-formatted Excel sheet to facilitate
collaboration. Specifically, the Excel recording sheet had 11 tabs
(one tab per indicator) and each tab included the name of the in-
dicator, definition, grading benchmarks and criteria,”> and the table
where data analysts can enter values from their output. For
behavioral indicators, it was instructed to enter corresponding
prevalence for both genders, then girls and boys separately, and if
age-stratified analysis can be done, by age group (0—6 years, 7—12
years, 13—17 years), sample size, and average duration in minutes
per day across the week, then during weekdays and weekend days,
separately.

KYRBS 2018-20 data were analyzed by one member (GS) of the
SCT at Yonsei University while KNHANES 2018-19 data were
analyzed by two members (SH, Y]) at Seoul National University.
KCHS 2018-19 data were analyzed by one member at the University
of Alberta (KY—B) while PSKC 2020 data were analyzed by one
member at Queen's University (EL). All outputs were verified by
two members (HL, EL) at Queen's University for finalization. If in-
consistencies or ambiguities were suspected, the outputs were

Table 1
Main data sources and characteristics used to grade indicators.
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discussed further and revised accordingly. For data analyses rele-
vant to sedentary behavior and sleep, KYRBS survey items asked
participants to record the time spent in each behavior by hours and
minutes, separately for weekdays and weekend days. Therefore, all
numbers were converted into minutes then weighted average for a
week was calculated using the following equation: (week-
day*5+weekend day*2)/7. Values were converted back to hours for
sleep. All data analyses using nationally representative samples
followed a complex sample procedure in IBM SPSS (version 28) and
STATA.

Information needed to evaluate School and Government in-
dicators were collected by a member (LG) at Seoul National Uni-
versity based on the Health-Enhancing PA (HEPA) Policy Audit Tool
version 2 (PAT v2).>* The grade assignment was conducted based
on the results produced for each indicator via data collection and
analyses described above in relation to grading benchmarks and
rubric provided by the AHKGA and discussion among SCT members.
Global Matrix 4.0 grading benchmarks for each indicator and the
rubric used are available in the main Global Matrix 4.0 paper.>®
Knowledge translation materials were developed by a designer at
KnowledgeWorks Studio (knowledgeWorks.studio@gmail.com)
and one member at Yonsei University (OO).

3. Results

The 2022 South Korea's Report Card is the third comprehensive
evaluation of PA-related indicators. The cover of the Report Card is
in Fig. 1. The prevalence of behavioral indicators and sources of
influence are described in Table 2 and Table 3, respectively. The
final grades, in addition to the previous rounds of Report Card from
2016 and 2018 are presented in Table 4. Overall, poor or no grades
due to insufficient data ("F" to "B" with three "INC"s) were observed
for behavioral/individual indicators, while for the sources of influ-
ence, grades received better grades ("C-" to "A" with no "INC"s) and
were improved from the previous rounds of Report Cards.

4. Discussion
4.1. Overall Physical Activity: D-

Overall PA received a “D-" grade, based on the 2018—2020
KYRBS data (n = 57,303—60,040; 12—18 years). As shown in Table 2,
20.4%, 21.4%, and 19.9% met the World Health Organization's PA
recommendation (>60 min of MVPA daily) for at least four days a
week. The prevalence was almost three times higher among boys
compared to girls. The Overall PA grade in Korea was “D-" in 2016,
“F” in 2018, and back to “D-" in 2022. As shown in Table 4, the

Data source(s) Age group Sample size Indicator(s) informed*
2018-2020 KYRBS 13—18 years 2018: 38,739-60,040 1,(2), 4,5, 11
2019: 38,575—-57,303
2020: 46,377—54,948
2018—2019 KNHANES 12—18 years and their parents 2018: 487-793 (1),(5), 7, (11)
2019: 475-759
2018—-2019 KCHS >19 years 2018: 228,340 9
2019: 229,099
2020 PSKC 11-12 years 1412 3)9
Ministry of Education, Ministry of Health and Welfare, Ministry of Culture, Sport, and Tourism 8,10

KNHANES: Korea National Health and Nutrition Examination Survey; KYRBS: Korea Youth Risk Behavior Web-based Survey; KCHS: Korea Community Health Survey; PSKC:

Panel Study of Korean Children.

2 Indicators: 1 = Overall Physical Activity; 2 = Organized Sport and Physical Activity; 3 = Active Play; 4 = Active Transportation; 5 = Sedentary behaviors; 6 = Physical
Fitness; 7 = Family and Peers; 8 = School; 9 = Community and Environment; 10 = Government; 11 = Sleep. Indicators in brackets indicate that the corresponding survey data

were considered to inform that specific indicator but not used due to insufficient data.
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Fig. 1. Cover for South Korea's 2022 report card.

changes in the grade between 2018 and 2022 were mainly attrib-
utable to the changes in the benchmarks, from >60 min of MVPA
daily to >4 d/wk when the average across the week data is not
available. With such change in the benchmark, Overall PA during
the pandemic received an “F” grade, indicating a negative impact of
the pandemic and subsequent school closures and public health
restrictions on PA.
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4.2. Organized sport & physical activity: INC

In KYRBS, the only question item that is available for this indi-
cator was in relation to participation in physical education classes
only (i.e., “In the past 7 days, how many times did you actually
engage in exercise at an indoor or outdoor gym?) (prevalence
shown in Table 2). Due to the specificity of this item focusing on PE,
SCT decided that data are insufficient to accurately reflect the
overall participation in organized sport & PA of Korean adolescents.
Therefore, the INC grade was given because only limited data were
available to grade this indicator. Previous Report Cards graded this
indicator “C-" in 2016 and “C” in 2018 (Table 4). Unfortunately, the
question item (i.e., number of days participated in organized sport)
directly relevant to this indicator were available up to 2016 KYRBS
but removed since 2017 surveys.

4.3. Active play: INC

One data source was available that could inform the grading of
Active Play. PSKC 2020 provided data on active play indoors and
outdoors for >30 min/d among children aged 10—11 years
(n = 1412). The results indicated that 24.3% and 15.5% of children
engaged in active play indoors and outdoors, respectively, with
marked gender differences. Specifically, boys participated in more
active play than girls for both indoors (30.9% vs 17.3%) and outdoors
(22.1% vs 8.6%). Due to the inconsistency with the benchmark
provided by AHKGA (>2 h/day) and the limited age group studied
(10—11 years only), SCT decided that data are insufficient to accu-
rately reflect the overall participation in active play among Korean
children and adolescents. Active Play has been assigned the INC
grade in all three rounds of Report Cards that Korea has participated
(Table 4). Given the increasing importance of active play on overall
PA and children's health and well-being,>® developing question-
naire items relevant to active play and incorporating into national
surveys is of importance for future Report Cards and for global
surveillance.

4.4. Active transportation: B+

Active Transportation received a “B+” grade, same as that of
2018 Report Card, which was improved from 2016 Report Card
(C+). Active Transportation was graded based on 2019 KYRBS data

Both genders
% (95% CI)

Girls
% (95% CI)

Boys
% (95% CI)

Table 2
Prevalence of behavioral indicators in both genders and stratified by gender.
Indicator Benchmark Source
Overall PA >60 min of MVPA >4 d/wk KYRBS 2018
KYRBS 2019
KYRBS 2020°
Organized Sport & PA PE class > once/wk KYRBS 2018
KYRBS 2019

Active Play

Active play >30 min/d

PSKC 2020 (indoor)
PSKC 2020 (outdoor)

Active Transportation >10 min/d of walking >1 d/wk KYRBS 2019
Sedentary Behaviors <2 h/d of recreational screen time KYRBS 2018
KYRBS 2019

KYRBS 2020-Recreational®
KYRBS 2020-Smartphone?®
KYRBS 2020-SB Total®

Sleep 9—11 h/d for 12—13 years; KYRBS 2018
8—10 h/d for 14—18 years KYRBS 2019
KYRBS 2020°?

KNHANES 2018

KNHANES 2019

20.4 (19.7-21.0)
21.4 (20.7-22.0)
19.9 (19.3-20.5)
82.8 (82.0—83.5)
84.2 (83.5-84.9)
243

15.5

78.7 (78.2—79.2)
29.6 (29.0—30.2)
27.9 (27.1-28.6)
20.1(19.6—20.5)
11.0 (10.5-11.6)
1.0 (0.8-1.1)
14.0 (13.5-14.5)
142 (13.7-14.7)
15.0 (14.6—-15.5)
23.7 (19.1-29.1)
24.3 (19.9-29.3)

10.9 (10.4—11.5)
11.5 (11.0-12.1)
11.6 (11.1-12.1)
78.7 (77.7-79.8)
80.5 (79.2—81.7)
17.3

8.6

79.7 (79.0—80.3)
27.9 (27.0-28.8)
26.6 (25.9-27.2)
20.1 (19.4—20.7)
7.2 (6.7-7.8)

0.6 (0.5-0.7)
11.1 (10.5-11.7)
11.1 (10.5-11.7)
12.0 (11.4-12.6)
19.3 (14.0-25.9)
17.5 (12.6-23.7)

29.1 (28.3—29.9)
30.5 (29.7-31.2)
27.6 (26.8—28.4)
86.5 (85.7—87.2)
87.6 (87.0—88.3)
309

221

77.8 (77.2—78.4)
31.1(30.3-31.9)
322 (31.2-33.0)
20.1(19.5-20.7)
14.7 (14.0-15.4)
13 (1.1-1.5)
16.8 (16.0-17.7)
17.2 (16.4—18.0)
17.8 (17.0-18.6)
28.0 (22.0—34.8)
30.4 (24.8—36.7)

MVPA: Moderate-to vigorous-intensity physical activity; KNHANES: Korea National Health and Nutrition Examination Survey; KYRBS: Korea Youth Risk Behavior Web-based
Survey; PA: Physical activity; PE: Physical Education; PSKC: Panel Study of Korean Children.
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Table 3
Prevalence of the sources of influence indicators.
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Indicator Source Parental modelling for PA
% (95% CI)
Family and Peers KNHANES 2018 0—11 years 12—18 years
Mother: 44.9 (39.0—-50.9) Mother: 37.8 (31.9
—44.2)
Father: 46.3 (39.9-52.8) Father: 46.1 (38.9
—53.6)
KNHANES 2019 0—11 years 12—-18 years
Mother: 39.0 (33.9—44.3) Mother: 36.9 (30.9
—43.4)
Father: 47.7 (40.6—54.9) Father: 46.1 (39.0
—53.3)
Indicator Source Measures Satisfaction/
accessibility
% (95% CI)
Community and KCHS 2018 Access to PA places 81.1 (80.8—81.3)
Environment Air quality 44,0 (43.6—44.3)
Water quality 42.5 (42.2—-42.8)
Land pollution 42.4 (42.1-42.7)
Noise 39.6 (39.2—-39.9)
Green space 56.5 (56.2—56.9)
KCHS 2019 Neighborhood safety 80.7 (80.5-81.0)
Neighborhood natural 77.5(77.2—77.7)
environment
Neighborhood living 83.0 (82.8—83.2)
environment
Neighborhood public transit 74.6 (74.3—74.9)
PSKC 2020 Accessibility to playgrounds 74.0
Accessibility to parks 68.0
Accessibility to walking trails ~ 70.1
Accessibility to indoor PA 48.4
facilities
Accessibility to outdoor PA 43.6
facilities
PSKC 2020 Satisfaction for playgrounds 61.6
Satisfaction for parks 65.5
Satisfaction for walking trails  66.1
Satisfaction for indoor PA 453
facilities
Satisfaction for outdoor PA 40.5
facilities
Indicator Source HEPA PAT v2 scores
School? Ministry of Education; Ministry of Health and Welfare; Ministry of Culture, Sport, and Policy number >20; Policy breadth = 1; No. of policies
Tourism with identifiable actions = 17.
Proportion of policies with identified responsibilities for
delivery of actions = 21/21 = 100%; Proportion of
policies with identified systems for reporting delivery of
actions = 21/21 = 100%; Proportion of policies with
identified funding sources = 20/21 = 95.2%; Proportion
of policies with identified systems for monitoring and
evaluation = 16/21 = 76.2%.
Government® Policy number >20; Policy breadth = 3; No. of policies

with identifiable actions >20.

Proportion of policies with identified responsibilities for
delivery of actions = 100%; Proportion of policies with
identified systems for reporting delivery of

actions = 100%; Proportion of policies with identified
funding sources = 98%; Proportion of policies with
identified systems for monitoring and evaluation = 83%

HEPA PAT: Health-Enhancing Physical Activity Policy Audit Tool; KNHANES: Korea National Health and Nutrition Examination Survey; KYRBS: Korea Youth Risk Behavior

Web-based Survey; PA: Physical activity; PSKC: Panel Study of Korean Children.

3 Health-Enhancing Physical Activity (HEPA) Policy Audit Tool version 2 (PAT v2)** was used for evaluation.

(n = 57,303). As shown in Table 2, 78.7% of adolescents responded
that they participate in walking to get to places including school,
with no apparent gender differences (77.8% in boys vs 79.7% in
girls). Though a relatively higher grade was assigned, it is important
to note that the question item also included walking for exercise
purposes; therefore, the estimate may not likely be accurate.
Nevertheless, previous literature on active transportation among

30

Korean children and adolescents (12—17 years) indicated that they
engage in utilitarian walking for just over 5 hours weekly.”® In
another study,?’ it was found that Korean boys and girls (12—18
years) use active transportation for 24.6 min and 21.9 min,
respectively, daily. Nevertheless, Active Transportation received the
best grade among behavioral/individual indicators in three
consecutive Report Cards.
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Table 4
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Grades for the indicators in 2016, 2018, and 2022 South Korea's Report Cards on Physical Activity for Children and Adolescents (Youth up to 2018 Report Card).

2018 Grades 2022 Grades®

Indicator 2016 Grades
Overall Physical Activity® D-
Organized Sport and Physical Activity C-
Active Play INC
Active Transportation C+
Sedentary Behaviors® F
Physical Literacy INC
Physical Fitness® NA
Family and Peers INC
School D
Community and Environment INC
Government C
Sleep? NA

F D- (F*)
C INC
INC INC
B+ B+

D D (F")
NA NA
D+ INC
INC C-
D+ A

INC B-

D A

NA F (F)

Grading rubric for 2018 and 2022 Report Cards: A+ = 94%—100%; A = 87%—93%; A— = 80%-86%; B+ = 74%—79%; B = 67%—73%; B— = 60%-66%; C+ = 54%—59%,
C = 47%—53%; C— = 40%-46%; D+ = 34%—39%; D = 27%—33%; D— = 20%-26%; F is <20%; INC is Incomplete data. Grading rubric for 2016 Report Card: A = 81%—100%;

B = 61%—80%; C = 41%—60%; D = 21%—40%; F is < 20%; INC is Incomplete data.
NA: Not applicable.

2 Both pre- (2018-19) and during-pandemic (2020) data informed the grading of Overall Physical Activity, Sedentary Behaviors, and Sleep within the 2022 Report

Card.
b Grade based on the COVID-19 data only is also presented in brackets.

€ "INC" was given due to the abscence of data but newly found public data indicated an "F" grade on this indicator.

4.5. Sedentary Behaviors: D

Sedentary Behaviors received a “D” grade, same as 2018 Report
Card, which was improved from 2016 Report Card (F) (Table 2).
Sedentary Behaviors was graded based on 2018-20 KYRBS data,
20.1% engaging in <2 h/d of screen-related pursuits. In 2018 data
(n = 56,617; 12—18 years), the average time spent on recreational
screen time was 212.3 min/d with no differences by gender
(209.3 min/d for boys vs 215.4 min/d for girls) but differences by
days of the week (185.0 min/d for weekdays vs 292.8 min/d for
weekend days). In 2019 data (n = 54,834; 12—18 years), the cor-
responding values were 198.4 min/d with no gender differences
(198.5 min/d in boys vs 198.3 min/d for girls) but differences by
days of the week (165.4 min/d for weekdays vs 280.5 min/d for
weekend days). In 2020 KYRBS (n = 53,510; 12—18 years), the
average time spent on recreational screen time was 255.5 min/d, an
increase from both 2018 and 2019 KYRBS data was observed as
expected due to the COVID-19 pandemic. No gender differences
were observed (254.2 min/d for boys vs 256.8 min/d for girls) but
differences by days of the week (229.7 min/d for weekdays vs
324.7 min/d for weekend days). Smartphone use was not consid-
ered for the grading of this indicator due to the potential overlap
with recreational screen time. However, prolonged hours reported
on smartphone use is a concern. Specifically, among 52,669 ado-
lescents, the average time spent on smartphone use was 315.3 min/
d, with differences by gender (285.0 min/d for boys vs 346.7 min/
d for girls) and days of the week (283.5 min/d during weekdays and
393.4 min/d during weekend days). Sedentary Behaviors during the
pandemic received an “F” grade, indicating a negative impact of the
pandemic, which increased recreational screen time among Korean
adolescents.

4.6. Physical Fitness: INC

Originally, Physical Fitness could not be graded for this round of
Report Card due to the absence of updated data. However, after the
SCT meeting for grading, RWG became aware of the public data
source  (https://www.schoolinfo.go.kr/ng/go/pnnggo_a01_12.do)
that could allow the grading of this indicator. Based on five testing
categories (i.e., cardiorespiratory endurance, flexibility, muscular
strength/endurance, agility, obesity), 7.3% and 4.3% of middle
school (n = 1,339,073) and high school students (n = 1,270,693),
respectively, achieved >80% of overall fitness, indicating an “F”
grade based on the AHKGA's grading rubric (see footnote in
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Table 4). However, this grading could not be included in 2022
Report Card as the available data found after the grading assign-
ment meeting.

4.7. Family and Peers: C-

Family and Peers was graded based on the information on
parental modelling (i.e., parents meeting the WHO's PA Guide-
lines') using the parent-child data available within the KNHANES
2018-19. Among parents of children and adolescents aged between
12 and 18 years, adherence to the Guidelines was 37.8% and 46.1%,
respectively, in 2018 and 36.9% and 46.1%, respectively, in 2019.
Data for parents with children aged 0—11 years are also available
and presented in Table 3; however, it was not reflected in the grade
of this indicator due to the age group. 2022 Report Card is the first
time that provided a grade on this indicator. Corresponding
KNHANES data were available for 2016 and 2018 Report Cards;
however, this indicator was graded as "INC" due to limited capacity
of the research team. Though the grade is not ideal, adherence to
the Guidelines is higher than that of their children, which indicate
that parental modelling of PA may not necessarily translate into
their children's PA. This may be because of the age group studied.
Older adolescents are less likely to be influenced by their parents
with increasing academic workload, time spent in school, and in-
fluence of their peers and the school environment.?%%?

4.8. School: A

School was graded based on the information available on the
Ministry of Education and the HEPA tool,>* and received an “A”
grade (89.6% of success) (Table 3). The full list of policies and
detailed information are available in Supplementary Table 1. The
“A” grade received for the School indicator in 2022 Report Card is a
significant improvement from 2016 (D) and 2018 (D+) Report
Cards. However, it is important to note that the change is likely due
to the use of the standardized tool that evaluates school-based
policies based on quantification. Notwithstanding the high grade
received, the quality of the implementation and evaluation of
policies and programs is largely unknown.

4.9. Community and Environment: B-

Community and Environment received a “B-" grade based on the
available data from 201819 KCHS (self-reported adult data) and
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2020 PSKC (proxy-reported child data) that match part of the
benchmarks provided (Table 3). Among the possible items identi-
fied from the two data sources, only relevant items to PA were
selected by the SCT and used for evaluation; thus, water quality and
land pollution data from 2018 KCHS data and accessibility to
medical services from 2019 KCHS data were not used. 2020 PSKC
provided data on parents’ satisfaction and accessibility to five as-
pects from their home (i.e., playgrounds, parks, trails, and indoor/
outdoor facilities for PA). As shown in Table 3, the percentages
ranged between 39.6% to 83.0%, with respondents living in urban
neighborhoods reporting higher accessibility and satisfaction. This
indicator was not graded ("INC") in 2016 and 2018 Report Cards due
to lack of data. In general, the built environment conducive to PA is
observed to be well-equipped but factors related to climate change
(e.g., air pollution, noise, lack of green space) showed concerning
patterns.

4.10. Government: A

Government was graded based on the information available on
three government webpages and the HEPA tool,”* and received an
“A” grade (93.8% of success) (Table 3). The full list of policies and
detailed information are available in Supplementary Table 2. The
“A” grade received in 2022 Report Card is a significant improve-
ment from 2016 (C) and 2018 (D) Report Cards. However, similar to
the School indicator, the improvement may likely driven by the use
of the HEPA tool** and the quality of the implementation and
evaluation of policies and programs is unknown.

4.11. Sleep: F

Sleep was a new indicator added to the evaluation for 2022
Report Card given its inclusion in the 24-hour movement behavior.
Based on 2018-20 KYRBS (n = 46,475—52,928; 12—18 years), Sleep
was graded as “F”. As shown in Table 3, adolescents who obtained
the recommended sleep duration ranged between 14.0-14.2% based
on KYRBS data, with the adherence generally lower in girls
compared to boys. 2018-19 KNHANES also provided data that could
inform this indicator (Table 3); however, only KYRBS data were
used for its representativeness and large sample size.

5. Conclusion

Overall, 2022 Report Card grades improved from 2016 and 2018
Report Cards in terms of the number of indicators graded and the
grades for three indicators (Overall PA, School, Government).
Furthermore, two indicators that were not graded previously due to
insufficient data were given a grade (Family and Peers, Community
and Environment), highlighting the successes of Korea's Report Card
this round. However, it is important to mention that three indicators
either remained ungraded or graded previously but ungraded this
time around (Organized Sport and PA, Active Play, Physical Fitness).
Future surveillance, monitoring, and evaluation of PA-related in-
dicators should put more efforts into generating more data on these
indicators. Due to the itensifying impact of climate change (e.g., air
pollution) and the COVID-19 pandemic, the PA landscape has
changed dramatically and will continue to change for children and
adolescents in Korea. Efforts to addressing climate change and to
overcome the impact of the pandemic, improving PA surveillance,
monitoring, and advocacy to ultimately establish healthy lifestyle
patterns among children and adolescents are warranted.

Author statement

Eun-Young Lee: Conceptualization, Methodology, Validation,

32

Journal of Exercise Science & Fitness 21 (2023) 26—33

Formal Analysis, Investigation, Resources, Data Curation, Writing —
Original Draft, Writing — Review & Editing, Visualization, Super-
vision; Yeong-Bae Kim: Methodology, Validation, Writing — Orig-
inal Draft, Writing — Review & Editing; Seonyoung Goo, Jeongmin
Lee, Geonhui Kim, Heejun Lim, Hoyong Sung, Jiyeon Yoon:
Validation, Formal Analysis, Investigation, Data Curation; Okimitsu
Oyama: Validation, Visualization; Jongnam Hwang, Sochung
Chung, Hyun Joo Kang, Joon Young Kim, Kwon-il Kim,
Yonungwon Kim, Mi-young Lee, Jung-Woo Oh, Hyon Park,
Wook Song, Kyoungjun Yi: Validation, Writing — Review & Edit-
ing; Yeon-Soo Kim, Justin Y. Jeon: Conceptualization, Methodol-
ogy, Resources, Writing — Review & Editing, Visualization,
Supervision.

Acknowledgements

This work was supported by the Yonsei Signature Research
Cluster Project (2021-22-0009).

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/].jesf.2022.10.014.

References

1. Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization 2020 guidelines
on physical activity and sedentary behaviour. Br | Sports Med. 2020;54(24):
1451—-1462. https://doi.org/10.1136/bjsports-2020-102955.

2. Tremblay MS, Carson V, Chaput J-P, et al. Introduction to the Canadian 24-hour
movement guidelines for children and youth: an integration of physical ac-
tivity, sedentary behaviour, and sleep 1. Appl Physiol Nutr Metab. 2016;41(6).
https://doi.org/10.1139/apnm-2016-0203 (Suppl. 3)):iii-iv.

3. Bull FC, Al-Ansari SS, Biddle S, et al. World Health Organization 2020 guidelines
on physical activity and sedentary behaviour. Br J Sports Med. 2020;54(24):
1451—-1462. https://doi.org/10.1136/bjsports-2020-102955.

4. Tremblay MS, Carson V, Chaput JP, et al. Canadian 24-hour movement guide-
lines for children and youth: an integration of physical activity, sedentary
behaviour, and sleep. Appl Physiol Nutr Metab. 2016;41(6):5S311—S327. https://
doi.org/10.1139/apnm-2016-0151.

5. Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insufficient physical
activity among adolescents: a pooled analysis of 298 population-based surveys
with 1-6 million participants. Lancet Child Adolesc Health. 2020;4(1):23—35.
https://doi.org/10.1016/S2352-4642(19)30323-2.

6. Lee E-Y, Khan A, Uddin R, Lim E, George L. Six-year trends and intersectional
correlates of meeting 24-hour movement guidelines among South Korean
adolescents: korea youth Risk behavior surveys, 2013—2018. J Sport Health Sci.
2020. https://doi.org/10.1016/j.jshs.2020.11.001.

7. Moore SA, Faulkner G, Rhodes RE, et al. Impact of the COVID-19 virus outbreak
on movement and play behaviours of Canadian children and youth: a national
survey. Int J Behav Nutr Phys Act. 2020;17(1):85. https://doi.org/10.1186/
$12966-020-00987-8.

8. Caldwell HAT, Faulkner G, Tremblay MS, et al. Regional differences in move-
ment behaviours of children and youth during the second wave of the COVID-
19 pandemic in Canada: follow-up from a national study. Can J Public Health.
2022. https://doi.org/10.17269/s41997-022-00644-6.

9. Stockwell S, Trott M, Tully M, et al. Changes in physical activity and sedentary

behaviours from before to during the COVID-19 pandemic lockdown: a sys-

tematic review. BMJ Open Sp Ex Med. 2021;7:960. https://doi.org/10.1136/
bmjsem-2020-000960.

Spence JC, Lee RE. Toward a comprehensive model of physical activity. Psychol

Sport Exerc. 2003;4(1):7—24. https://doi.org/10.1016/S1469-0292(02)00014-6.

Song Y, Yang HI, Lee E-Y, et al. Results from South Korea’s 2016 Report card on

physical activity for children and youth. J Phys Act Health. 2016;13(11 Suppl 2):

S$274—S278. https://doi.org/10.1123/jpah.2016-0402.

Oh JW, Lee EY, Lim JJ, et al. Results from South Korea's 2018 Report Card on

physical activity for children and youth. J Exerc Sci Fit. 2019;17(1):26—33.

https://doi.org/10.1016/j.jesf.2018.10.006.

Tremblay MS, Gray CE, Akinroye K, et al. Physical activity of children: a global

Matrix of grades comparing 15 countries. J Phys Act Health. 2014;11(s1):

S113—S125. https://doi.org/10.1123/jpah.2014-0177.

Tremblay MS, Gonzalez SA, Katzmarzyk PT, Onywera VO, Reilly ],

Tomkinson G. Introduction to the Global Matrix 2.0: Report card grades on the

physical activity of children and youth comparing 38 countries. | Phys Act

Health. 2016;13(11):5S85—S86. https://doi.org/10.1123/jpah.2016-0641.

Aubert S, Barnes JD, Abdeta C, et al. Global Matrix 3.0 physical activity Report

Card grades for children and youth: results and analysis from 49 countries.

10.

11.

12.

13.

14.

15.


https://doi.org/10.1016/j.jesf.2022.10.014
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1139/apnm-2016-0203
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.1139/apnm-2016-0151
https://doi.org/10.1139/apnm-2016-0151
https://doi.org/10.1016/S2352-4642(19)30323-2
https://doi.org/10.1016/j.jshs.2020.11.001
https://doi.org/10.1186/s12966-020-00987-8
https://doi.org/10.1186/s12966-020-00987-8
https://doi.org/10.17269/s41997-022-00644-6
https://doi.org/10.1136/bmjsem-2020-000960
https://doi.org/10.1136/bmjsem-2020-000960
https://doi.org/10.1016/S1469-0292(02)00014-6
https://doi.org/10.1123/jpah.2016-0402
https://doi.org/10.1016/j.jesf.2018.10.006
https://doi.org/10.1123/jpah.2014-0177
https://doi.org/10.1123/jpah.2016-0641

E.-Y. Lee, Y.-B. Kim, S. Goo et al.

16.

17.

18.

19.

20.

21.

22.

J Phys Act Health. 2018;15(S2):S251—S273. https://doi.org/10.1123/jpah.2018-
0472.

Aubert S, Brazo-Sayavera ], Gonzdlez SA, et al. Global prevalence of physical
activity for children and adolescents; inconsistencies, research gaps, and rec-
ommendations: a narrative review. Int | Behav Nutr Phys Act. 2021;18(1):1-11.
https://doi.org/10.1186/S12966-021-01155-2/TABLES/1.

Aubert S, Barnes JD, Forse ML, et al. The international impact of the active
healthy kids global alliance physical activity Report Cards for children and
youth. J Phys Act Health. 2019;16(9):679—697. https://doi.org/10.1123/
JPAH.2019-0244.

Chaput J-P, Carson V, Gray CE, Tremblay MS. Importance of all movement
behaviors in a 24 hour period for overall health. Int ] Environ Res Public Health.
2014;11:11. https://doi.org/10.3390/ijerph111212575.

Kim Y, Choi S, Chun C, Park S, Khang Y-H, Oh K. Data resource profile: the korea
youth Risk behavior web-based survey (KYRBS). Int | Epidemiol. 2016;45(4):
dyw070. https://doi.org/10.1093/ije/dyw070.

Kweon S, Kim Y, Jang M], et al. Data resource profile: the korea national health
and nutrition examination survey (KNHANES). Int | Epidemiol. 2014;43(1):
69—77. https://doi.org/10.1093/ije/dyt228.

Kang YW, Ko YS, Kim Y], et al. Korea community health survey data profiles.
Osong Public Health Res Perspect. 2015;6(3):211—-217. https://doi.org/10.1016/
j.phrp.2015.05.003.

Korea Institute of Child Care and Education. Panel study on Korean children
(PSKC). Published https://kicce.re.kr/engpskc/index.do; 2016. Accessed July 26,

33

23.

24.

25.

26.

27.

28.

29.

Journal of Exercise Science & Fitness 21 (2023) 26—33

2022.

Aubert S, Barnes ], Demchenko I, et al. GLobal Matrix 4.0 physical activity
Report card grades for children and adolescents: results and analysis from 57
countries. ] Phys Act Health. 2022. https://doi.org/10.1123/jpah.2022-0456.
Bull F, Milton K, Kahlmeier S. Health-enhancing Physical Activity (HEPA) Policy
Audit Tool (PAT). World Health Org; 2015:1-30.

Tremblay MS, Gray C, Babcock S, et al. Position statement on active outdoor
play. Int J Environ Res Public Health. 2015;12(6):6475—6505. https://doi.org/
10.3390/ijerph120606475.

JinY, Carson V, Pabayo R, Spence ]JC, Tremblay M, Lee EY. Associations between
utilitarian walking, meeting global physical activity guidelines, and psycho-
logical well-being among South Korean adolescents. J Transport Health.
2019;14, 100588. https://doi.org/10.1016/]JTH.2019.100588.

Lee E-Y, Carson V, Jeon JY, Spence JC, Tremblay MS. Levels and correlates of 24-
hour movement behaviors among South Koreans: results from the korea na-
tional health and nutrition examination surveys, 2014 and 2015. J Sport Health
Sci. 2019;8(4):376—385. https://doi.org/10.1016/j.jshs.2018.11.007.

Lee E-Y. Taking a holistic approach to understanding physical activity in young
people. J Korean Soc Living Environ Syst. 2017;24(2):195—205. https://doi.org/
10.21086/ksles.2017.04.24.2.195.

Lee E-Y, Yi K, Walker GJ, Spence ]JC. Preferred leisure type, value orientations,
and psychological well-being among East Asian youth. Leisure Sci. 2017;39(4):
355—375. https://doi.org/10.1080/01490400.2016.1209139.


https://doi.org/10.1123/jpah.2018-0472
https://doi.org/10.1123/jpah.2018-0472
https://doi.org/10.1186/S12966-021-01155-2/TABLES/1
https://doi.org/10.1123/JPAH.2019-0244
https://doi.org/10.1123/JPAH.2019-0244
https://doi.org/10.3390/ijerph111212575
https://doi.org/10.1093/ije/dyw070
https://doi.org/10.1093/ije/dyt228
https://doi.org/10.1016/j.phrp.2015.05.003
https://doi.org/10.1016/j.phrp.2015.05.003
https://kicce.re.kr/engpskc/index.do
https://doi.org/10.1123/jpah.2022-0456
http://refhub.elsevier.com/S1728-869X(22)00073-9/sref24
http://refhub.elsevier.com/S1728-869X(22)00073-9/sref24
http://refhub.elsevier.com/S1728-869X(22)00073-9/sref24
https://doi.org/10.3390/ijerph120606475
https://doi.org/10.3390/ijerph120606475
https://doi.org/10.1016/J.JTH.2019.100588
https://doi.org/10.1016/j.jshs.2018.11.007
https://doi.org/10.21086/ksles.2017.04.24.2.195
https://doi.org/10.21086/ksles.2017.04.24.2.195
https://doi.org/10.1080/01490400.2016.1209139

	Physical activity in the era of climate change and COVID-19 pandemic: Results from the South Korea's 2022 Report Card on ph ...
	1. Introduction
	2. Methods
	2.1. Data analysis and synthesis

	3. Results
	4. Discussion
	4.1. Overall Physical Activity: D-
	4.2. Organized sport & physical activity: INC
	4.3. Active play: INC
	4.4. Active transportation: B+
	4.5. Sedentary Behaviors: D
	4.6. Physical Fitness: INC
	4.7. Family and Peers: C-
	4.8. School: A
	4.9. Community and Environment: B-
	4.10. Government: A
	4.11. Sleep: F

	5. Conclusion
	Author statement
	Acknowledgements
	Appendix A. Supplementary data
	References


