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What we’ll cover
24-hr movement behaviors

Defining context and understanding its importance when 
exploring youth movement behaviors

Highlighting examples of how context can be addressed 
in movement behavior research

Next steps in movement behavior research

Q&A
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150 min/week
of moderate-intensity aerobic 

activity or
75 min/week

of vigorous aerobic activity or
a combination of both

< 2 hours/day of screentime

Sit less

≥ 7 hours/night

24-hr Movement Behavior Guidelines
(for adults)



24-hr Movement Behaviors 

Youth Movement Behaviors

(24-hr Activity Cycle)

0
40
80

120
160
200
240
280
320
360
400
440
480
520
560
600
640
680
720
760
800
840
880
920
960

1000
1040
1080
1120
1160
1200
1240
1280
1320
1360
1400
1440

60 min/day
of moderate-to-vigorous 
intensity physical activity

< 2 hours/day of screentime

Sit less

9-12 hours/night
(6-12 years)

8-10 hours/night
(13-17 years)

24-hr Movement Behavior Guidelines
(for youth)

?



12AM 11:59PM7AM 3PM 8PM

24-hr Movement Behaviors 

Youth Movement Behaviors

(24-hr Activity Cycle)



12AM 11:59PM7AM 3PM 8PM

24-hr Movement Behaviors 

Youth Movement Behaviors

(24-hr Activity Cycle)



12AM 11:59PM7AM 3PM 8PM

24-hr Movement Behaviors 

Youth Movement Behaviors

(24-hr Activity Cycle)

?



“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 
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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.”
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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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Day-Level

Weekly/Whole-of-
Data Averages
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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.Sallis, 2006; NCCOR, 2016
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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. 



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.I., 
Salvo, D., & Hoelscher, D.M. 

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.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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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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The goal of the Texas School Physical 
Activity and Nutrition (SPAN) Project is to 

monitor the trends in body mass index 
(BMI) of school-age children in the 2nd, 4th, 
8th, and 11th grades within ethnic, gender, 
and geographic subpopulations using a 

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

(2) height and weight measurements 

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

observations, and a school-level health policy 
questionnaire.

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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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. 

Scan for more information 
about Texas SPAN
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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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Significantly fewer 
children met physical 
activity guidelines on 

the weekend

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. 
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Sports participation, other 
organized physical activity, and 

outdoor play positively associated 
with the number of days physical 

activity guidelines were met

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., & 
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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
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Purpose: to determine whether and how two separate 
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(passive media use) and time spent video/computer 
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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). 

Directed acyclic graph (DAG) including predictors of interest, potential confounding variables, and outcome (sleep duration) for each grade level.
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Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, D., Archer, N.P.

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

Playing video/computer games 
was associated with increased 

odds of short sleep duration 
among 8th grade adolescents 
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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.

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
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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.

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?
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Not all screentime is 
created equal
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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 
created equal

Most studies (and current 
24-hr movement recommendations) 

treat screentime as a 
single variable
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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., 
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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 
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Pfledderer, C.D., Ranjit, N., Saxton, D., Ingram, A., Pérez, A., Hoelscher, 
D., Archer, N.P.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. 



Youth Movement Behaviors

Next steps in movement 
behavior research and 

harnessing the power of 
context



Youth Movement Behaviors

Next steps in movement 
behavior research and 

harnessing the power of 
context Within-Person 

Research Designs



Between-Person Within-Person
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Between-Person

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

a participant in [insert context]?
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Within-Person

Allows us to answer the question: 
“Does a change in [insert context] 
correspond to a change in [insert 
behavior] for a given participant?
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Fall 2020
Hybrid Attendance

Daily Diaries
Accelerometry

14 days
690 children
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Hybrid Attendance
Daily Diaries

Accelerometry
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Hybrid Attendance
Daily Diaries

Accelerometry
Objective measures
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Hybrid Attendance
Daily Diaries

Accelerometry
Objective measures

Context

Within-person analysis
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Within-Person

Allows us to answer the question: 
“Does a change in [insert context] 
correspond to a change in [insert 
behavior] for a given participant?

Youth Movement Behaviors



Does a change in [insert context] 
correspond to a change in [insert 
behavior] for a given participant?

Youth Movement Behaviors



Does a change in school setting 
correspond to a change in 

movement behaviors for a given 
participant?

Youth Movement Behaviors
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Next steps in movement 
behavior research and 

harnessing the power of 
context Within-Person 

Research Designs
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Challenging to conduct

Carry-over effects need to 
be accounted for

Difficult to scale at a 
population level

Within-Person 
Research Designs
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Context-specific research paves 
the way for context-specific 

intervention strategies

Intervention scalability issues still 
remain

Advances in 24-hr movement 
behavior analyses

(CoDA, isotemporal substitution, 
longitudinal methodology)

Methodological heterogeneity 
needs to be addressed

Advances in methods to 
contextualize 24-hr movement 

behaviors

Identifying optimal compositions of 
24-hr movement behaviors for a 

host of health outcomes
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Thank You!

Questions?

Contact
Christopher D. Pfledderer, PhD

Assistant Professor
University of Texas Health Science Center Houston 

School of Public Health in Austin
Michael & Susan Dell Center for Healthy Living

Email
christopher.d.pfledderer@uth.tmc.edu

mailto:christopher.d.Pfledderer@uth.tmc.edu


Thank you!

View our Center's webinars
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