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What we’ll cover
24-hr movement behaviors

2l|[Ey Defining context and understanding its importance when
&% exploring youth movement behaviors

2 Highlighting examples of how context can be addressed
iIn movement behavior research

Iﬁ}l Next steps in movement behavior research
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(24-hr Activity Cycle)

150 min/week < 2 hours/day of screentime > 7 hours/night
of moderate-intensity aerobic
activity or Sit less

75 min/week
of vigorous aerobic activity or
a combination of both

24-hr Movement Behavior Guidelines
(for adults)
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|
60 min/day < 2 hours/day of screentime 9-12 hours/night
of moderate-to-vigorous (6-12 years)
intensity physical activity Sit less 8-10 hours/night

(13-17 years)

24-hr Movement Behavior Guidelines
(for youth)
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“For disappearing acts, it’s hard to
beat what happens to the eight
hours supposedly left after eight
of sleep and eight of work.”

Doug Larson, American columnist, 1926-2017
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“For disappearing acts, it’s hard to
beat what happens to the eight
hours supposedly left after eight
of sleep and eight of school.”
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“For disappearing acts, it’s hard to
beat what happens on the
weekends and during summer.”

Youth Movement Behaviors
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The impact of different data handling
strategies on the proportion of children
classified as meeting 24-h movement guidelines
and associations with overweight and obesity

Christopher D, Plledderer’”, Sarah Burkan?, Roddrick Dugaer®, Hannah Parker?, Lauren von Klingaraeff’,
Anthony D. Okely®, R. Glenn Weaver? and Michael W, Beets?

( Abstract

Despite the of 24.h (physical actity, sloep, scroen-
umi for youth, no standardized processes for categonang guideline achievermnient exsts. The purpose of this study
wars to illustrate the impact of different data handling strategies on the proportien of childien meeting 24-h move-
ment quidelines (24hrG) and assoclations with overweightt and obesity,

Methods A subset of 524 children (2ges 5-12 years) with complete 24-h behavior measures on at least 10 days

was used to compare the Impact of data handiing strategies on estimates of meeting 24hrG. Phiysical actviry

and sleep were measured via accelerometry. Screentime was measured via parent self-report. Comparison of meet-
g 24hiG; wire made using (1) average of behaviors across all days (WG 24 h), (2) dassilying each day and evaluating
the percentage meeting 24hiG from 10 to 100% of their measured days (DAYS-24 b, and (3) the average of a iandom
samiple of 4 days across 10 iterations (RAND-24 h). A second subset of children (N=475) with height and weight

data was used to explore the Influence of each data handling strategy on children meeting guidelines and the odds
of via loglstic

Results Classification for AVG-24 hresulted in 14.7% of pariapants meeting 24heG. Classification for DAYS-24 h
resulted in63.5% meelng 24hiG on 10% of measured days with< 1% meetng 24hiG on 100% of days. Classilication
for RAND-24 h resufted In 15.9% of paricpants meeting 2ahiG. Acoss 10 erations, 63.6% of pariopants never met
24hiG regardless of the days sampled, 3.4% always met 24hrG, with the remaining 33 0% classified as meeting 24hiG;
for at keast one of the 10 random Iterations of days. Using AVG-24 h as a strateqy, meeting all three quidelines assocl-
ated with lower odds of having overwelght obesity (OR =038, 95%C: 021-0.70, p < 0.05). The RAND-24 h strategy
produced a range of odds [om 02/ 1o 056, Using the aiteria of needing 1o moet 240G on 100% of days, meeling
all three guidelines associated with the lowest odds of having overwesght and obesity as well (O = 0.04, 95%C:
001-0.18, p<0.05).

Conclusions Varying estimates of meeting the 24hrG; and the odds of averweight and obesity results from different
data handling strateqgies and days sampled.

Homespordence.
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The impact of different data handling 2
strategies on the proportion of children
classified as meeting 24-h movement guidelines
and associations with overweight and obesity

Christopher [ Pledderer, Sarah Burkan?, Reddrick Dugger®, Hannah Parker?, Lauren von Klinggraeff?,
Anthony D. Okely®, R. Glenn Weaver? and Michael W, Beets?

Abstract
Despite the widesy of 24-h

(physical actity, sloep, scroen.
umi for youth, no standardized processes for categonang guideline achievermnient exsts. The purpose of this study
wars o llustrate the impact of different data handling strategies on the proportion of children meeting 24-h move-
ment quidelines (24hiGl and assoclations with avenaeight and obesity,

Methods A subset of 524 children (ages 5-12 years) with complete 24-h hehavior measures on at least 10 days

was used to compare the Impact of data handling strategies on estimates of meeting 24hrG. Phiysical activity

and sleep were measured via accelerometry. Screentime was measured via parent self-report. Companson of meet
g 24hiG; wire made using (1) average of behaviors across all days (WG 24 h), (2) dassilying each day and evaluating
the percentage meeting 240G from 10 to 100% of thelr measured days (DAYS-24 h), and (3) the average of a andom
sample of 4 days across 10 iterations (RAND-24 h). A second subset of children (N=475) with height and weight

data was used to explore the Influence of each data handling strategy on children meeting guidelines and the odds
af h ¥ via logistic

Results Classification for AVG-24 hresulted in 14.7% of pariapants meeting 24heG. Classification for DAYS-24 h
resulted in63.5% meelng 24hiG on 10% of measured days with< 1% meetng 24hiG on 100% of days. Classilication
Tor RAND-24 b resulted I 159% of participants meeting 240G, Across 10 Tefations, 63.6% of pariicpants never met
24hrC regardless of the days samplad, 3.4% always met 24hrC, with the remaining 33.0% classified as meeting 24hrG
for at beast one of the 10 random Iterations of days. Using AVG-24 h as a strateqy, meeting all three guidelines assocl-
ated with lower odds of having overwelght obesity (OR =038, 95%C: 021-0.70, p < 0.05). The RAND-24 h strategy
produced a range of odds [om 02/ 1o 056, Using the aiteria of needing 1o moet 240G on 100% of days, meeling
all three guideines assodiated with the lowest odds of having overwelght and obesity as well (0R = 004, 95%LC):
001018, p<0.05),

Conclusions Varying estimates of meeting the 24hiG and the odds of overweight and obesity results frarm different
data handling strateqgies and days sampled.

dh o —
Ful st of uthos nformarian is ailable at he erd of the articke

e
o 5, o appap mthe
ot - o ik o the e d i e oo

ke e
ks e

Iz o g fe o0 o Comme A Do et s
p "t et rrifrg - "

Common practice in handling movement behavior data is to
average behaviors across multiple days
(even current guidelines are based on averages)

Guidelines are framed as “daily”

Studies have demonstrated natural day-to-day variability in
youth movement behavior patterns

Using averages allows for children to have “days off” from
meeting the guidelines

This variability may have implications for how we
interpret the proportion of children meeting 24-hr
guidelines and may underscore the need for context.
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The impact of different data handling 2
strategies on the proportion of children
classified as meeting 24-h movement guidelines
and associations with overweight and obesity

Christopher D, Plledderer’”, Sarah Burkart?, Reddrick Dugger?, Hannah Parker?, Lauren von Klingaraelf,
Anthony D. Okely’, R. Glenn Weaver? and Michael W, Beets?

Abstract

Despite the widesy of 24.h (physical actity, sloep, scroen-
umi for youth, no standardized processes for categonang guideline achievermnient exsts. The purpose of this study
wias 1o Mlustrate the iImpact of different data handling strategies on the proportion of children meeting 24-h move-
ment quidelines (24hG) and associations with overwelght and obesity,

Methods A subsat of 524 children (ages 5-12 years) with complete 24-h behavior measures on at least 10 days

was used to compare the Impact of data handling strategies on estimates of meeting 24hrG. Phiysical activity

and sleep were measured via accelerometry. Screentime was measured via parent self-report. Comparison of meet-
g 24hiG; wire made using (1) average of behaviors across all days (WG 24 h), (2) dassilying each day and evaluating
the percentage meeting 24hiG from 10 to 100% of their measured days (DAYS-24 b, and (3) the average of a iandom
sample of 4 days across 10 irerations (RAND-24 h). A second subset of children (N=475) with height and weight

data was used to explore the Influence of each data handling strategy on children meeting guidelines and the odds
of via loglstic

Results Classification for AVG-24 hresulted in 14.7% of pariapants meeting 24heG. Classification for DAYS-24 h
resulted in63.5% meelng 24hiG on 10% of measured days with< 1% meetng 24hiG on 100% of days. Classilication
for RAND-24 h resufted In 15.9% of paricpants meeting 2ahiG. Acoss 10 erations, 63.6% of pariopants never met
24hiC; reqardless of the days sampled, 3.4% always met 24hrG, with the remaining 33.0% classified as meeting 24hit
for at keast one of the 10 random Iterations of days. Using AVG-24 h as a strateqy, meeting all three quidelines assocl-
ated with lower odds of having overwelght obesity (OR =038, 95%C: 021-0.70, p < 0.05). The RAND-24 h strategy
produced a range of odds [om 02/ 1o 056, Using the aiteria of needing 1o moet 240G on 100% of days, meeling
all three guidelines associated with the lowest odds of having overwetght and obesity as well (0R =004, 95%C:
001-0,18, p<0.05),

Conclusions Varying estimates of meeting the 24hrG; and the odds of averweight and obesity results from different
data handling strateqgies and days sampled.
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DATA DESCRIPTION and METHODS

Characteristic
Total Participants
Total Observation Days
Weekdays
Weekend days
Mean Days/Child
Female
K-3 grade
4th-gth grade

ActiGraph

504 GT9X

12,393 z
z
8,814 (71.9%) [ 0 ActiGraph
3,479 (28.1%) GT9X

12.5+1.5

257 (49.1%)

—=
335 (63.9%) | e
189 (36.1%) e

Parent
Survey
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POLICY ENVIRONMENT

BEHAVIOR SETTINGS:

ACCESS & CHARACTERISTICS neighborhood
Neighborhood Walkability
Ped/bike facilities BEHAVIOR: F’egf e facilities
. arking .
it ACTIVE LIVING DOMAINS Transit B e ,
Traffic safety Traffic Development regulations
Info during transport Transport investments
Recreation Safety signage Traffic demand
il PERCEIVED ENVIRONMENT B TrfTc doman
Home PA e — Billboards Parking regulations
equipment - S s :
Developer incentives
Parks: tralls, lNTRAPERSONAL ;an?r?r:?nc:nt P!
programs | :
Private rec. facilities Safety Deg.‘l Olgra-phllcs Neighborhood walkability )
bisalth c;are Cormmunity Psy?hzlgt::;?cal el e
policies/incentives irabi ) \ e Transit access Fire codes
) organizations Attractiveness  Family Situation Accessibility S o
Zoning codes Sports: arateur, \\ [aligrcess Building codes
Development pro . B E:"Id'gé’ Fiesn:.;n Parking regulations
Iati o — ] | air design :
regulations Sedentary options Comfort . Convenience selleal e
Transport : . goficsa investments
investments and . i . programs "
lation: Home Equipment : Perceived Active . Health care policies
Rzl PA Frrmots : crime School environment
Public recreation =D Active 8 : k Transport ' neighborhood
investments Gardens s f i walkability
Park policies Stairs t'—\‘\—————”‘/J i X Ped/bike facilities . T
Electron_ic Household  + 3 Occupational Facilities School siting policies
entertainment ki Interpersonal Activities PE program PE policies and funding
= vities )
Labor-saving modeling, social ., Walk to School Program  Facility access policies
Subsidized equipment devices ; fsuPPO!’t.l partners 3 s Facilities budgets
Health care policies -"“Haalthcare- : gfzoclakactivities Safe Routes to School
Zoning codes 3 counseling, info i Weather funding
Home prices Mn;s‘:smae:sia: i Lopography
Housing-jobs balance Sports /  Social climate, safety, crime, Fen s?ace g
Informal clubs, teams, programs, Alr quality
discussions norms, culture, social capital
Media regulations T * . e
Health sector policies IehsRALUPolictes.
Business practices e el Land use policies
ocacy by individuals
& organizations
INFORMATION NATURAL
ENVIRONMENT SOCIAL CULTURAL ENVIRONMENT From: Sallis JF, Cervero RB, Ascher W, Henderson KA, Kraft
MK, Kerr J. An ecological approach to creating active living

communities. Annu Rev Public Health. 2006;27:297-322. doi:
10.1146/annurev.publhealth.27.021405.102100. PMID:
16533119.Salllis, 2006; NCCOR, 2016

ENVIRONMENT
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Texas School Physical Activity
and Nutrition Survey

Funded by the Texas Department of State Health Services with funds from
the Title V Maternal and Child Health Block Grant to Texas, Centers for
Disease Control and Prevention Health and Human Services Block Grant,
and the Michael & Susan Dell Foundation through the Michael & Susan Dell
Center for Healthy Living.
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Examining associations between physical activity
context and children meeting daily physical activity
guidelines: The role of outdoor play, sports, and other
organized activities

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.1.,
Salvo, D., & Hoelscher, D.M.

l
d

Context-specific screentime and sleep: The

: - differential effects of electronic media use type on
Texas SChOOI P!’IYSICU' A(“V”y sleep duration among 8th and 11th grade adolescents
and Nutrition Survey in Texas.
Pfledderer, C.D., Ranijit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher,
Funded by the Texas Department of State Health Services with funds from D., Archer, N.P.

the Title V Maternal and Child Health Block Grant to Texas, Centers for
Disease Control and Prevention Health and Human Services Block Grant,
and the Michael & Susan Dell Foundation through the Michael & Susan Dell
Center for Healthy Living.
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Funded by the Texas Department of State Health Services with funds from C (@) H, | M
the Title V Maternal and Child Health Block Grant to Texas, Centers for IT_
Disease Control and Prevention Health and Human Services Block Grant, o —,ﬁ
and the Michael & Susan Dell Foundation through the Michael & Susan Dell "{;‘ﬂ" fu..m,u_

Center for Healthy Living.
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The goal of the Texas School Physical
7 Activity and Nutrition (SPAN) Project is to
| ‘ monitor the trends in body mass index
i l (BMI) of school-age children in the 2", 4t

8th, and 11t grades within ethnic, gender,
Texas School Physical Activity and geographic subpopulations using a
and Nutrition Survey statewide surveillance system.

Funded by the Texas Department of State Health Services with funds from
the Title V Maternal and Child Health Block Grant to Texas, Centers for
Disease Control and Prevention Health and Human Services Block Grant,
and the Michael & Susan Dell Foundation through the Michael & Susan Dell
Center for Healthy Living.
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Texas SPAN data collection consists of;

(1)administration of a questionnaire which assesses
food choice behaviors; food selection skills;
weight perceptions and practices; nutrition

knowledge; attitudes about food and eating; and
physical activity behaviors

AN

Texas School Physical Activity

und Nutrition SUWBY (3) and school environment observations including a
vending machine audit, healthy signage

Funded by the Texas Department of State Health Services with funds from Observatlons’ and a SChOOI-Ievel health pOIICy

the Title V Maternal and Child Health Block Grant to Texas, Centers for I i
Disease Control and Prevention Health and Human Services Block Grant, q ueStlon naire.

and the Michael & Susan Dell Foundation through the Michael & Susan Dell
Center for Healthy Living.

(2) height and weight measurements
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\
aiMe

Texas School Physical Activity
and Nutrition Survey

Funded by the Texas Department of State Health Services with funds from Scan for more |nformat|0n
the Title V Maternal and Child Health Block Grant to Texas, Centers for about Texas SPAN

Disease Control and Prevention Health and Human Services Block Grant,
and the Michael & Susan Dell Foundation through the Michael & Susan Dell
Center for Healthy Living.
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Examining associations between physical activity
context and children meeting daily physical activity
guidelines: The role of outdoor play, sports, and other
organized activities

l
g

Texas School Physical Activity
and Nutrition Survey

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.1.,
Salvo, D., & Hoelscher, D.M.

Funded by the Texas Department of State Health Services with funds from
the Title V Maternal and Child Health Block Grant to Texas, Centers for
Disease Control and Prevention Health and Human Services Block Grant,
and the Michael & Susan Dell Foundation through the Michael & Susan Dell
Center for Healthy Living.
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Examining associations between physical activity context and children meeting daily

physical activity guidelines: The role of outdoor play, sports, and other organized
activities

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.I., Salvo, D., &
Hoelscher, D.M.

Purpose: to examine associations between PA contexts
(sports participation and other out of school structured
physical activities, active travel to school, and outdoor

play), and the number of days 4th grade children met PA

guidelines in a representative sample of children living in
Texas using data from the 2019-2020 Texas SPAN survey.
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Examining associations between physical activity context and children meeting daily Total
physical activity guidelines: The role of outdoor play, sports, and other organized N=2,897

TPy Characteristics and Behaviors Weighted N=355,314
activities Unweighted Weighted
Count/Mean (SD) Percent (%)
Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.I., Salvo, D., & Age (years) 9.4 (0.6) -
Hoelscher, D.M. Race/Ethnicity
African American 457 12.2
Hispanic 1535 51.8
White/Other 905 36.2
Urban-Rural Status
Major Urban 934 22.4
Urban 925 684
Rural 1038 9.2
Percent economically disadvantaged 4% graders (%) 70.5 -
Overweight/Obesity Status
Healthy Weight 1518 54.0
Overweight/Obesity 1379 46.0
Purpose: to examine associations between PA contexts Days Meeting PA Guidelines » 1o
(sports participation and other out of school structured ; el e
. . wgn . 3 367 138
physical activities, active travel to school, and outdoor 2 443 143
. 5] 407 14.4
play), and the number of days 4th grade children met PA 6 216 &3
guidelines in a representative sample of children living in Days Meeting PA Guidelines (Mean) 3.6 (2.3)
] Number of sports teams participated in past 12 months
Texas using data from the 2019-2020 Texas SPAN survey. 0 1071 352
2 495 17.9
3 or more 506 18.4
Participated in any other organized physical activity
Mo 1,481 509
Yes 1.261 491
Commute mode to school
Walk 130 8.2
Bike 29 1.3
School Bus BE1 19.8
City Bus 10 0.3
Car 2000 736
Carpool - -
Days of outdoor play in the past 7 days (Mean) 3924




Examining associations between physical activity context and children meeting daily Total
physical activity guidelines: The role of outdoor play, sports, and other organized N=2,897

TPy Characteristics and Behaviors Weighted N=355,314
activities Unweighted Weighted
Count/Mean (SD) Percent (%)
Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.I., Salvo, D., & Age (years) 9.4 (0.6) -
Hoelscher, D.M. Race/Ethnicity
African American 457 12.2
Hispanic 1535 51.8
White/Other 905 36.2
Urban-Rural Status
Major Urban 934 22.4
Urban 925 684
Rural 1038 9.2
Percent economically disadvantaged 4% graders (%) 70.5 -
Overweight/Obesity Status
Healthy Weight 1518 54.0
Overweight/Obesity 1379 460
Purpose: to examine associations between PA contexts Days Meeting PA Guidelines » 1o
(sports participation and other out of school structured ; el e
. . wgn . 3 367 138
physical activities, active travel to school, and outdoor 2 443 143
. 5] 407 14.4
play), and the number of days 4th grade children met PA 6 216 &3
guidelines in a representative sample of children living in Days Meeting PA Guidelines (Mean) 3.6 (2.3)
. INUTHer wi ::|..Jur Lo 1calls pdl l.IL.-I[..ICIlC:U mn |Jr.1::ll T THICTIU I
Texas using data from the 2019-2020 Texas SPAN survey. 0 1071 352
2 495 17.9
3 or more 506 18.4
Participated in any other organized physical activity
Mo 1,481 509
Yes 1.261 491
Commute mode to school
Walk 130 8.2
Bike 29 1.3
School Bus BE1 19.8
City Bus 10 0.3
Car 2000 736
Carpool - -
Days of outdoor play in the past 7 days (Mean) 3924




Data from the 2022 National Survey of Children’s Health (mean age = 8.2 years)

Total
MN=2,897
Characteristics and Behaviors Weighted N=355,314
Unweighted Weighted
Count/Mean (SD) Percent (%)
Age (years) 9.4 (0.6) -
Race/Ethnicity
PHYSICALACTIVITY African American 457 12.2
Hispanic 1535 51.8
White/Other 905 362
Urban-Rural Status
0 Major Urban 934 224
21 1 /0 Urban 925 684
Rural 1038 92
Percent economically disadvantaged 4% graders (%) 70.5 -
Overweight/Obesity Status
Healthy Weight 1518 540
Overweight/Obesity 1379 46.0
Days Meeting PA Guidelines
0 344 112
1 337 1.7
2 277 96
3 367 138
4 443 143
5 407 14.4
SCREENTIME E
7 467 167
Days Meeting PA Guidelines (Mean) 36(2.3)
Number of sports teams participated in past 12 months
0 1,071 352
0 1 769 285
47 0 A) 2 495 17.9
3 or more 506 184
Participated in any other organized physical activity
No 1,481 509
Yes 1,261 491
Commute mode to school
Walk 130 52
Bike 29 1.3
School Bus 661 19.8
City Bus 10 0.3
Car 2000 736
Carpool -

Days of outdoor play in the past 7 days (Mean) 3.9 (2.4) -




Data from the 2022 National Survey of Children’s Health (mean age § 8.2 years)

Total
MN=2,897
Characteristics and Behaviors Weighted N=355,314
Unweighted Weighted
C D) Percent (%)
Age (years) -
Race/Ethnicity
PHYSICAL ACTIVITY Affican American , 122

Hispanic 1535 51.8

White/Other 905 362
Urban-Rural Status

Major Urban 934 224

Urban 925 68 4

Rural 1038 92
Percent economically disadvantaged 4% graders (%) 70.5 -
Overweight/Obesity Status

Healthy Weight 1518 540

Overweight/Obesity 1379 46.0
Days Meeting PA Guidelines

0 344 112

1 337 1.7

2 277 96

3 367 138

4 443 143

5 407 14.4

SCREENTIME E
7

216
o o
Days Meeting PA Guidelines (Mean) 36 (2.3)

MNumber of sports teams participated in past 12 months

0 1,071 352
0 1 769 2685
47 0 A) 2 495 17.9
3 or more 505 18.4
Participated in any other organized physical activity
MNo 1,481 509
Yes 1,261 491
Commute mode to school
Walk 130 5.2
Bike 29 1.3
School Bus 661 19.8
City Bus 10 0.3
Car 2000 736
Carpool -

Days of outdoor play in the past 7 days (Mean) 3.9 (2.4) -




Examining associations between physical activity context and children meeting daily Total
physical activity guidelines: The role of outdoor play, sports, and other organized N=2,897

TPy Characteristics and Behaviors Weighted N=355,314
activities Unweighted Weighted
Count/Mean (SD) Percent (%)
Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.I., Salvo, D., & Age (years) 9.4 (0.6) -
Hoelscher, D.M. Race/Ethnicity
African American 457 12.2
Hispanic 1535 51.8
White/Other 905 36.2
Urban-Rural Status
Major Urban 934 22.4
Urban 925 684
Rural 1038 9.2
Percent economically disadvantaged 4% graders (%) 70.5 -
Overweight/Obesity Status
Healthy Weight 1518 54.0
Overweight/Obesity 1379 46.0
Purpose: to examine associations between PA contexts Days Meeting PA Guidelines » 1o
(sports participation and other out of school structured ; el e
. . wgn . 3 367 138
physical activities, active travel to school, and outdoor 2 443 143
. 5] 407 14.4
play), and the number of days 4th grade children met PA 6 216 &3
guidelines in a representative sample of children living in Days Meetina PA Guidelines (Mean)_ 36(23)
] Number of sports teams participated in past 12 months
Texas using data from the 2019-2020 Texas SPAN survey. 0 1071 352
2 495 17.9
3 or more 506 18.4
Participated in any other organized physical activity
Mo 1,481 509
Yes 1.261 491
Commute mode to school
Walk 130 8.2
Bike 29 1.3
School Bus BE1 19.8
City Bus 10 0.3
Car 2000 736
Carpool -

Days of outdoor play in the past 7 days (Mean)



Examining associations between physical activity context and children meeting daily

physical activity guidelines: The role of outdoor play, sports, and other organized

activities 626 |
62.3 Total
62.8
629
62.0

Boys
Girls

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.I., Salvo, D., &
Hoelscher, D.M.

Monday

59.9
60.3
50.4
61.6
56.9

Lower % Economic
Disadvantage

Higher % Economic
Disadvantage

591
58.6
59.7
60.1
57.5

%509
SAepyasp

60.1
81.6
58.6
61.5
57.7

Thursday Wednesday Tuesday

Day of Week

60.8
61.6
60.0
60.1
61.9

Friday

60.2
60.8
59.6
60.9
58.9

Saturday

%6°9S
LSAeq pua)eapm

516
547
48.5
511
52.5 —
T T T T

0 20 40 60 80

Sunday

Percent (%) Meeting PA Guidelines




Examining associations between physical activity context and children meeting daily
physical activity guidelines: The role of outdoor play, sports, and other organized
activities

62.6
623 Total

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.I., Salvo, D., & gg-g

Hoelscher, D.M. 62.0

Boys
Girls

Monday

59.9
60.3
50.4
61.6
56.9

Lower % Economic
Disadvantage

Higher % Economic
Disadvantage

591
58.6
59.7
60.1
57.5

%509
SAepyasp

Significantly fewer
children met physical
activity guidelines on

the weekend

60.1
81.6
58.6
61.5
57.7

Thursday Wednesday Tuesday

Day of Week

60.8
61.6
60.0
60.1
61.9

Friday

60.2
60.8
59.6
60.9
58.9

Saturday

%6°G5
LSheq pusyaspa

516
547
48.5
511
52.5 —
T T T T

20 40 60 80

Sunday

o

Percent (%) Meeting PA Guidelines




Examining associations between physical activity context and children meeting daily
physical activity guidelines: The role of outdoor play, sports, and other organized 15
activities :

1.4 F Total Sample

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.l., Salvo, D., & 1.3 | N=2,636 | Weighted N=355,314
Hoelscher, D.M. = 12 F
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Examining associations between physical activity context and children meeting daily
physical activity guidelines: The role of outdoor play, sports, and other organized 15
activities T E

1.4 Total Sample
Pfledderer, C.D., Brown, D.M.Y., Ranijit, N., Springer, A.E., Malkani, R.I., Salvo, D., & 1.3 | N=2,636 | Weighted N=355,314

Hoelscher, D.M. 12 F
1.1 KEY
1 E
00 || = ]} eeeee T
0.8 Coetigent T
07 E
Sports participation, other 06 |
0.5
04 E

organized physical activity, and
outdoor play positively associated
with the number of days physical

01 F

03 E % : 0.25 025
0.2 - \} \f T 013 T
: ' _§ 0.06

Number of Days Meeting PA Guidelines (coefficient)

01 E
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Examining associations between physical activity context and children meeting daily
physical activity guidelines: The role of outdoor play, sports, and other organized
activities

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.I., Salvo, D., &
Hoelscher, D.M.

Across all models, outdoor
play was a consistent,
positive predictor of the

number of days children met

physical activity guidelines

Number of Days Meeting PA Guidelines (coefficient)

Number of Days Meeting PA Guidelines (coefficient)

15
1.4
1.3
1.2
1.1

0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
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-0.4
-0.5

n=658 | Weighted n=80,703
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Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.
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Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Purpose: to determine whether and how two separate
types of electronic media use, specifically TV screentime
(passive media use) and time spent video/computer
gaming (interactive media use), are associated with short
sleep duration among 8th and 11th grade adolescents in a
statewide representative sample in Texas, using the 2015-
2016 Texas School Physical Activity and Nutrition Survey
(Texas SPAN).
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Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Purpose: to determine whether and how two separate
types of electronic media use, specifically TV screentime
(passive media use) and time spent video/computer
gaming (interactive media use), are associated with short
sleep duration among 8th and 11th grade adolescents in a
statewide representative sample in Texas, using the 2015-
2016 Texas School Physical Activity and Nutrition Survey
(Texas SPAN).

Characteristic

8t Graders
weighted % (95% CI)

11t Graders
weighted % (95% CI)

Unweighted total (n)
Weighted total (N)
Sex
Boy
Girl
Ethnicity
Hispanic
Mon-Hispanic

4,520
294 373

51.0 (46.6-55.2)
49.0 (44.8-53.2)

48.3 (38.8 — 57.8)
51.7 (42.2 - 61.2)

Parental educational attainment

Less than high school

High school diploma or

GED

Maore than high school

Sleep duration™
Less than 8 hours

8 hours or more

15.9 (10.9-20.9)
23.2 (20.2-26.1)

60.9 (54.1-67.7)

48.7 (44.1-53.4)
51.3 (46 6-55.9)

Daily television (TV) screentime

Don't watch TV

Less than 2 hours
2 hours or more

7.4(5.7-91)

36.4 (33.2-39.7)
56.1 (51.7-60.6)

Daily video/computer gaming fime*

Don't play video games

Less than 2 hours
2 hours or more

32.2 (27.6-36.9)
39.5 (30.4-40.6)
32.3 (28.4-36.2)

3,382
289,705

00.3 (42.7-57.9)
49.7 (42.1-57.3)

491 (347 -63.4)
50.9 (36.6 — 65.3)

14.2 (9.1-19.2)
27.6 (22.1-33.1)

58.2 (48.5-68.0)

71.0 (64.6-77.5)
29.0 (22.5-35 4)

7.5(5.0-9.9)

36.1(33.9-38.3)
56.4 (53.3-59.6)

46.2 (41.0-51.4)
29.7 (26.4-33.1)
241 (17.9-30.3)
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Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Purpose: to determine whether and how two separate
types of electronic media use, specifically TV screentime
(passive media use) and time spent video/computer
gaming (interactive media use), are associated with short
sleep duration among 8th and 11th grade adolescents in a
statewide representative sample in Texas, using the 2015-
2016 Texas School Physical Activity and Nutrition Survey
(Texas SPAN).

Characteristic

8t Graders
weighted % (95% CI)

11t Graders
weighted % (95% CI)

Unweighted total (n)
Weighted total (N)
Sex
Boy
Girl
Ethnicity
Hispanic
Mon-Hispanic

4,520
294 373

51.0 (46.6-55.2)
49.0 (44.8-53.2)

48.3 (38.8 — 57.8)
51.7 (42.2 - 61.2)

Parental educational attainment

Less than high school

High school diploma or

GED

Maore than high school

Sleep duration™
Less than 8 hours

8 hours or more

15.9 (10.9-20.9)
23.2 (20.2-26.1)

60.9 (54.1-67.7)

48.7 (44.1-53.4)
51.3 (46 6-55.9)

Daily television (TV) screentime

Don't watch TV

Less than 2 hours
2 hours or more

7.4(5.7-91)

36.4 (33.2-39.7)
56.1 (51.7-60.6)

Daily video/computer gaming fime*

Don't play video games

Less than 2 hours
2 hours or more

32.2 (27.6-36.9)
39.5 (30.4-40.6)
32.3 (28.4-36.2)
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3,382
289,705

00.3 (42.7-57.9)
49.7 (42.1-57.3)

491 (347 -63.4)
50.9 (36.6 — 65.3)

14.2 (9.1-19.2)
27.6 (22.1-33.1)

58.2 (48.5-68.0)

71.0 (64.6-77.5)
29.0 (22.5-35 4)

7.5(5.0-9.9)

36.1(33.9-38.3)
56.4 (53.3-59.6)

46.2 (41.0-51.4)
29.7 (26.4-33.1)
241 (17.9-30.3)




Data from the 2022 National Survey of Children’s Health
(subset of youth aged 13-17 years)

13.0%

PHYSICAL ACTIVITY

SCREENTIME

35.5%

. 8t Graders 11th Graders
Characteristic weighted % (95% CI) weighted % (95% CI)
Unweighted total (n) 4 520 3,382
Weighted total (N) 204,373 289,705
Sex

Boy 51.0 (46.8-55.2) 50.3 (42.7-57.9)

Girl 49.0 (44.8-53.2) 49.7 (42.1-57.3)
Ethnicity

Hispanic 483 (38 8 — 57.8) 491 (347 — 63 4)

Mon-Hispanic

21.7 (422 -61.2)

Parental educational attainment

Less than high school

High school diploma or
GED

Maore than high school

Sleep duration™
Less than 8 hours

8 hours or more

15.9 (10.9-20.9)
23.2 (20.2-26.1)

60.9 (54.1-67.7)

48.7 (44.1-53.4)
51.3 (46 6-55.9)

Daily television (TV) screentime

Don't watch TV

Less than 2 hours
2 hours or more

7.4(5.7-91)

36.4 (33.2-39.7)
56.1 (51.7-60.6)

Daily video/computer gaming fime*

Don't play video games

Less than 2 hours
2 hours or more

32.2 (27.6-36.9)
39.5 (30.4-40.6)
32.3 (28.4-36.2)
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50.9 (36.6 — 65.3)

14.2 (9.1-19.2)
27.6 (22.1-33.1)

58.2 (48.5-68.0)

71.0 (64.6-77.5)
29.0 (22.5-35 4)

7.5(5.0-9.9)

36.1(33.9-38.3)
56.4 (53.3-59.6)

46.2 (41.0-51.4)
29.7 (26.4-33.1)
241 (17.9-30.3)




Data from the 2022 National Suryss=emg en’s Health Characteristic 8t Graders 11th Graders
(subset of youth age Gm weighted % (95% ClI) weighted % (95% CI)
Unweighted total (n) 4 520 3,382

Weighted total (N) 294 373 289,705
Sex
Boy 51.0 (46.8-552) 50.3 (42.7-57.9)
PHYSICAL ACTIVITY Girl 49 0 (44.8-53.2) 497 (42.1-57.3)
Ethnicity
13.0% Hispanic 483 (38.8—578) 491 (347 - 63.4)
' Non-Hispanic 517 (422 - 612) 50.9 (36.6 — 65.3)

Parental educational attainment

Less than high school 15.9 (10.9-20.9) 14.2 (9.1-19.2)
High school diploma or 23.2 (20.2-26.1) 27.6 (22.1-33.1)
GED

More than high school 60.9 (54.1-67.7) 58.2 (48.5-68.0)

Sleep duration™
Less than 8 hours

SCREENTIME

8 hours or more

51.3 (46 6-55.9) 29.0 (22.5-35 4)

Daily television (TV) screentime

35.5%

Don't watch TV 7.4(57-9.1) 7.5(5.0-9.9)

Less than 2 hours 36.4 (33.2-39.7) 36.1 (33.9-36.3)

2 hours or more 56.1 (51.7-60.6) 56.4 (53.3-59.6)
Daily video/computer gaming fime*

Don't play video games 32.2 (27.6-36.9) 46.2 (41.0-51.4)

Less than 2 hours 35.5 (30.4-40.6) 29.7 (26.4-33.1)

2 hours or maore 32.3(28.4-36.2) 241 (17.9-30.3)

Youth Movement Behaviors




(subset of youth age

PHYSICAL ACTIVITY

13.0%

Data from the 2022 National Su | !!I! 's Health

SCREENTIME

. 8t Graders 11th Graders
Characteristic weighted % (95% CI) weighted % (95% CI)
Unweighted total (n) 4 520 3,382
Weighted total (N) 204,373 289,705
Sex

Boy 51.0 (46.8-55.2) 50.3 (42.7-57.9)

Girl 49.0 (44.8-53.2) 49.7 (42.1-57.3)
Ethnicity

Hispanic 483 (38 8 — 57.8) 491 (347 — 63 4)

Mon-Hispanic

21.7 (422 -61.2)

Parental educational attainment

Less than high school

High school diploma or

GED

Maore than high school

Sleep duration™
Less than 8 hours

8 hours or more

15.9 (10.9-20.9)
23.2 (20.2-26.1)

60.9 (54.1-67.7)

48.7 (44.1-53.4)
51.3 (46 6-55.9)

Daily television (TV) screentime

Don't watch TV

Less than 2 hours
2 hours or more

Daily video/computer gaming fime*
Don't play video games '

Less than 2 hours
2 hours or more

36.4 (33.2-39.7)

50.9 (36.6 — 65.3)

14.2 (9.1-19.2)
27.6 (22.1-33.1)

58.2 (48.5-68.0)

71.0 (64.6-77.5)
29.0 (22.5-35 4)




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Passive
Screentime
Purpose: to determine whether and how two b
separate types of electronic media use,
specifically TV screentime (passive media
use) and time spent video/computer gaming
(interactive media use), are associated with
short sleep duration among 8th and 11th
grade adolescents in a statewide
representative sample in Texas, using the ‘
2015-2016 Texas School Physical Activity and Jreracive
Nutrition Survey (Texas SPAN). Widen &orrest

Directed acyclic graph (DAG) including predictors of interest, potential confounding variables, and outcome (sleep duration) for each grade level.

Youth Movement Behaviors




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

h 4

Passive
Screentime

(V)

b 4

Interactive
Screentime
(Video Games)

h 4
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Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

h 4

TV screentime had a protective
association with sleep duration
among 11" grade adolescents

ssive
Screentime

(V)

b 4

h 4




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Playing video/computer games
was associated with increased
odds of short sleep duration
among 8" grade adolescents




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Compared to playing no video games...

<2 hours associated with 2.8 x the
odds of short sleep duration

2+ hours associated with 3.6 x the
odds of short sleep duration




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.
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h 4

b 4

TV screentime had a protective
effect on sleep duration among
11t grade adolescents
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type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Only 8% reported
not watching any
amount of TV

TV screentime had a protective
effect on sleep duration among
11t grade adolescents




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Only 8% reported
not watching any
amount of TV

This is where even MORE contextual
information would be helpful...




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Only 8% reported
not watching any
amount of TV

This is where even MORE contextual
information would be helpful...

Do students who watch no TV have busier
schedules?

Are they staying up later to complete
homework or to attend extracurricular
events?

Are there other factors at play?




Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Passive
Screentime
Purpose: to determine whether and how two b
separate types of electronic media use,
specifically TV screentime (passive media
use) and time spent video/computer gaming
(interactive media use), are associated with
short sleep duration among 8th and 11th
grade adolescents in a statewide
representative sample in Texas, using the _
2015-2016 Texas School Physical Activity and Jreracive
Nutrition Survey (Texas SPAN). Widen &orrest
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Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Not all screentime is passie
created equal

(Tv)

Interactive
Screentime
(Video Games)
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Context-specific screentime and sleep: The differential effects of electronic media use
type on sleep duration among 8th and 11th grade adolescents in Texas.

Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

Not all screentime is JPassive
created equal -
Most studies (and current
24-hr movement recommendations)
treat screentime as a erace
single variable e

Youth Movement Behaviors




Examining associations between physical activity
context and children meeting daily physical activity
guidelines: The role of outdoor play, sports, and other
organized activities

Pfledderer, C.D., Brown, D.M.Y., Ranjit, N., Springer, A.E., Malkani, R.1.,
Salvo, D., & Hoelscher, D.M.

l
d

Context-specific screentime and sleep: The

: - differential effects of electronic media use type on
Texas SChOOI P!’IYSICU' A(“V”y sleep duration among 8th and 11th grade adolescents
and Nutrition Survey in Texas.
Pfledderer, C.D., Ranijit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher,
Funded by the Texas Department of State Health Services with funds from D., Archer, N.P.

the Title V Maternal and Child Health Block Grant to Texas, Centers for
Disease Control and Prevention Health and Human Services Block Grant,
and the Michael & Susan Dell Foundation through the Michael & Susan Dell
Center for Healthy Living.
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Next steps in movement
behavior research and
harnessing the power of
context
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Next steps in movement
behavior research and

harnessing the power of \ ﬁ

context Within-Person
Research Designs

Youth Movement Behaviors



Between-Person Within-Person

Youth Movement Behaviors



Allows us to answer the question:
“Does a participant in [insert context]
have more/less [insert behavior] than
\ \ a participant in [insert context]?

Between-Person

Youth Movement Behaviors



Allows us to answer the question:
“Does a change in [insert contex]

correspond to a change in [insert
behavior] for a given participant? ﬁ \

Within-Person

Youth Movement Behaviors
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Abstract: The pandemic mitigation strategy of closing schools, while necessary, may have uninten-
tionally impacted children's moderate-to-vigorous physical activity (MVEPA), sleep, and time spent
weatching screens. In some kocations, schools used hybrid attendance models, with some days during
the week requiring in-person and ofhers virtual attendance. This scenario offers an opportunity o
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(N - 680, 50% girls, K-5th) wore wrist-placed accelerometers for 14 days during October,/November
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school. The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.

Uksing only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
aneeting all three was compared b i-person Ve vidual b mig; and across grades. Data
for 4956 weekdays {avg. 7 d/child) were coll d. I chool was ialed with a greater

proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR - 9.14, 95% Cl: 705-11.83) and MVPA (OR - 1.50, 95% CF: 1.25-1.80) guidelines and less
likely to mieet the sleep (OR = 0.73, 95% CI: 0L62-0.86) guidelines on the in-person compared to the
virtual school days. Structined envirnments, such as school, have a profective effect on children’s
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behavi especially physical activity and screen time.

Keywords: school-based physical activity; youth physical activity promation; children; youth

1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVFPA), 9-11 hof sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

Al the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,

creativecnmmons onglicenses, by and (3} families opting to have their children recetve in-person or online instructions [12].
A0S
Unt, |. Enpiron, Res. Public Health 2022, 79, 11211, hitps: //dolorg /103390, gerph 191811211 bt/ fwrwrwemd pl.oom /poumal / ijerph.
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Abstract: The pandemic mitigation strategy of closing schools, while necessary, may have uninten-
tionally impacted children's moderate-to-vigorous physical activity (MVEPA), sleep, and time spent
weatching screens. T some locations, schools used hybrid attendance models, with some days during
the week requiring in-person and ofhers virtual attendance. This scenario offers an opportunity o
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school. The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.

LUsing only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
aneeting all three was compared b i-person Ve vidual b mig; and across grades. Data
for 4956 weekdays {avg. 7 d/child) were coll d. I chool was ialed with a greater

proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR - 9.14, 95% Cl: 705-11.83) and MVPA (OR - 1.50, 95% CF: 1.25-1.80) guidelines and less
Tikely ti meet the sleep (OR = 0173, 95% CE: 0L62-086) guidelines on the in-person compared to e
virtual school days. Structined envirnments, such as school, have a profective effect on children’s
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1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVFPA), 9-11 hof sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These induded the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
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Abstract: The pandemic mitigation strategy of closing schools, while necessary, may have uninten-
tionally impacted children's moderate-to-vigoroes physical activity (MYEPA), sleep, and time spent
weatching screens. In some kocations, schools used hybrid attendance models, with some days during
the week requiring in-person and ofhers virtual attendance. This scenario offers an opportunity o
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school. The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.
Using anly weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
meeting all theee was compared b in-person va. virtual | % and across grades. Data
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR — 9.4, 95% Cl: 705-11.53) and MVPA (OR — 130, 95% CF: 1.25-1.80) guidelines and less
Tikely to meet the sleep (OR = (173, 95% C: 0L62-0.86) guidelines on the in-person compared fo e
virtual school days. Structined envirnments, such as school, have a profective effect on children’s
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behaviors, especially physical activity and screen time.
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1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVFA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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Abstract: The pandemic mitigation strategy of closing schools, while necessary, may have uninten-
tionally impacted children's moderate-to-vigoroes physical activity (MYEPA), sleep, and time spent
weatrhing screens, I some kocations, schools wsed hybrid attendanes models, with some days during
the week requiring in-person and others virtual atendance. This scenario offers an opportunity to
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school, The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.
Using; only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
meeting all three was compared bet in-person va. virtual | % and across grades. Data
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR — 9.4, 95% Cl: 705-11.53) and MVPA (OR — 130, 95% CF: 1.25-1.80) guidelines and less
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1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVPA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children's MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
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weatrhing screens, I some kocations, schools wsed hybrid attendanes models, with some days during
the week requiring in-person and others virtual atendance. This scenario offers an opportunity to
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school, The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.
Using; only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
meeting all three was compared bet in-person va. virtual | % and across grades. Data
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR = 9,14, 95% Cl: 705-11.53) and MVPA (OR - 1.50, 95% CI: 1.25-1.80) guidelines and less
Tikely to mieet the sleep (OR = 0173, 95% CI: (1.62-0L86) guidelines on the in-person compared to the
virtual school days. Structined env nenls, suich as school, have a protective effect on children’s
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1. Background

The 24-h movement guidelines for youth outline an optimal composition of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVPA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These incuded the following: (1) schools completely shut down, with all stu
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
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evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school. The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.
Using; only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
meeting all three was compared bet in-person va. virtual | % and across grades. Data
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR = 9,14, 95% Cl: 705-11.53) and MVPA (OR - 1.50, 95% CI: 1.25-1.80) guidelines and less
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1. Background

The 24-h movement guidelines for youth outline an optimal composition of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVPA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These incuded the following: (1) schools completely shut down, with all stu
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
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weatrhing screens, I some kocations, schools wsed hybrid attendanes models, with some days during
the week requiring in-person and others virtual atendance. This scenario offers an opportunity to
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
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Using; only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
meeting all three was compared bet person v virual | % and across grades. Data
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR = 9,14, 95% Cl: 705-11.53) and MVPA (OR - 1.50, 95% CI: 1.25-1.80) guidelines and less
Tikely to mieet the sleep (OR = 0173, 95% CI: (1.62-0L86) guidelines on the in-person compared to the
virtual school days. Structined env

nenls, suich as school, have a protective effect on children’s

COWVIDH19 Pandemic. inl. |. Ensron.
Rex. Pubdic Flealth 2022, 19, 11211
Wit el ey 103390 ke
sz

Academic Editor. Paul B
“Tchownwou

Revetved: 15 August 2072
Acoephed: 5 September 2072
Published: 7 Septembor 2072

Publisher’s Note: MDP] stays revtrs]

behaviors, especially physical activity and screen time.

Keywaords: school-based physical activity; youth physical activity promation; children; youth

1. Background

The 24-h movement guidelines for youth outline an optimal composition of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVPA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These incuded the following: (1) schools completely shut down, with all stu
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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tionally impacted children's moderate-to-vigoroes physical activity (MYEPA), sleep, and time spent
weatrhing screens, I some kocations, schools wsed hybrid attendanes models, with some days during
the week requiring in-person and others virtual atendance. This scenario offers an opportunity to
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school, The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.
Using; only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
meeting all three was compared bet in-person va. virtual | % and across grades. Data
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR — 9.4, 95% Cl: 705-11.53) and MVPA (OR — 130, 95% CF: 1.25-1.80) guidelines and less
Tikely to mieet the sleep (OR = 0173, 95% CI: (1.62-0L86) guidelines on the in-person compared to the
virtual school days. Structined env nenls, suich as school, have a protective effect on children’s
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1. Background

The 24-h movement guidelines for youth outline an optimal composition of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVPA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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Abstract: The pandemic mitigation strategy of closing schools, while necessary, may have uninten-
tionally impacted children's moderate-to-vigoroes physical activity (MYEPA), sleep, and time spent
weatching screens. T some locations, schools used hybrid attendance models, with some days during
the week requiring in-person and others virtual atendance. This scenario offers an opportunity to
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school, The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.
Using; only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
meeting all three was compared bet in-person va. virtual | % and across grades. Data
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR — 9.4, 95% Cl: 705-11.53) and MVPA (OR — 130, 95% CF: 1.25-1.80) guidelines and less
Tikely to mieet the sleep (OR = 0173, 95% CI: (1.62-0L86) guidelines on the in-person compared to the
virtual school days. Structined envirnments, such as school, have a profective effect on children’s
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1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVPA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have

with eyl b urisadictional clsims in
pusblisheed maps and inetitutional affit
i

(GO
Copyright & 222 by the authors.
Lacvwosn: MIDIPL, Baserd, Switoerbond.
This article & an open socess astice
distributed under the teoms and
cumditions of the Creative Commors
Atribmutivn {00 BY) liceres: (ittpne |
eneativecommons ong, licesses by
407,

integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children's MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVPA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVFA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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time (OR - 914, 95% C1: 705-11,83) and MVITA (OR - 1.50, 95% CI: 1.25-1.80) guidelines and less
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1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVFA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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the week requiring in-person and ofhers virtual attendance. This scenario offers an opportunity o
evaluale the impact of allending in-person school on meeting the 24-h movemnent guidelines. Children
(M — 680, 50%, girls, K-5th) wore wrist-placed accelerometers for 14 days during October/ Novemnber
2020. Parents completed daily reports on child time spent on screens and time spent on screens for
school. The schools” schedule was leaming for 2 days/ week in-person and 3 days/ week virtually.
Using; only weekdays (M-F), the 24-h 1t behaviors wene classified, and the probability of
aneeting all three was comp d b i-person Ve vidual b o, anad across grades. Dala
for 4956 weekdays {avg. 7 d/child) were collected. In-person school was associaled with a greater
proportion (OR = 1.70, 95% CI: 1.33-2.18) of days that children were meeting the 24-h movement
guidelines compared to virtual school across all grades. Students were more likely to meet the screen
time (OR - 914, 95% C1: 705-11,83) and MVITA (OR - 1.50, 95% CI: 1.25-1.80) guidelines and less
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virtual school days. Structined envirnments, such as school, have a profective effect on children’s

COVIDHS Pandemic. inl. |. Emstron.
Few. Public Fealth 2022, 19, 11211,
Wt/ e ey 10330, erprba
WIsIZIL

Academic Editor: Paul B

Puhlished: 7 September 2027

Publisher's Nite: MDP| stays revtral

beh. especially physical activity and screen time.

Keywords: school-based physical activity; youth physical activity promation; children; youth

1. Background

The 24-h movement guidelines for youth outline an optimal com position of movement
behaviors for the 24-h day. For youth aged 5-13 years, the guidelines recommend 60 min
per day of moderate to vigorous physical activity (MVFA), 9-11 h of sleep per night, and no
more than 2 h per day of recreational screen time [1]. The guidelines have been adopted by
several countries and agencies for multiple age groups [2-5], and many researchers have
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integrated the guidelines in their research designs for both observational and intervention-
based research [6]. Meeting the youth 24-h movement guidelines is assocated with lower
adiposity [7], higher fitness [8], better dietary patterns [9], mental health [10], and health-
related quality of life [11], While the 24-h movement guidelines are important for children
to achieve daily, the pandemic mitigation strategy of closing schools to slow the spread of
the novel SARS-2 COVID virus may have had an unintended impact on children’s MVPA,
sleep, and time spent watching screens.

At the height of the pandemic, multiple mitigation strategies were adopted by K-12
schools. These included the following: (1) schools completely shut down, with all stu-
dents receiving online instructions, (2) alternating school days (hybrid), in which half of
the students receive in-person instructions some days of the week and virtual on others,
and (3} families opting to have their children recetve in-person or online instructions [12].
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