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Introduction & SONNEUROLAE
 Global 24-hour movement guidelines (i.e., physical O
activity, sedentary behavior, and sleep) were recently SEDENTARY BEHAVIOUR
published by the World Health Organization for early ANESLEER
childhood

* There is some preliminary support that compliance with
similar guidelines is associated with better health
outcomes (2-5) and behavioral/emotional problems and
cognitive development (6-10) in young children

* Additional evidence is warranted for other behavioral and
developmental measures in early childhood @) s

Purpose: To determine associations between meeting the 24-hour movement guidelines, or recommendations

within the guidelines, with measures of temperament and vocabulary knowledge in preschool children.




Methods

* Cross-sectional analyses, n = 218 preschool-age participants

e  Movement behaviors:

Physical activity (PA) & sleep (wrist-based accelerometry for 24-hours for up
to 16 days)

Screen time (ST) was (parent report)

Guidelines compliance (participants categorized as meeting full guidelines or
not and meeting different combinations of recommendations by weekdays
and weekends)

« Temperament & vocabulary development:
Vocabulary knowledge (Peabody Picture Vocabulary Test)

Temperament indicators = subscale scores for surgency extroversion,
negative affectivity, and effortful control (parent-reported Child Behavior
Questionnaire Very Short Form)

* Analysis:

Multiple linear regression models adjusted for age, BMI percentile, and
gender for each outcome with combinations of meeting guidelines and
recommendations as predictor variables
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SAMPLE CHARACTERISTICS

Variables Mean (SD) or % (N)
Age (years) 50.8 (9.5)
Gender (female) 46.3 (101)
BMI percentile 63.6 (28.7)

Meeting Guidelines on Weekdays
Full 12.4 (34)
None 0.5(1)
PA 94.0 (205)
ST 52.3 (114)
Sleep 83.5 (182)
PA+ST 7.8 (17)
PAtSleep 36.7 (80)
ST+Sleep 2.3 (5)

Meeting Guidelines on Weekends
Full 15.6 (17)
None 2.3(5)
PA 88.1 (205)
ST 24.7 (54)
Sleep 67.4 (147)
PA+ST 55(12)
PA*Sleep 43.1(94)
ST+Sleen 37(8)




/

L

.
N

M) )

/4

Results
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Vocabulary Negative Affect Surgency Effortful Control
B (Cl) p-value B (CI) p-value B (Cl) p-value B (CI) p-value

Full guidelines

Weekday 5.36 (-3.81 14.50) 0.251 -0.12 (-0.74, 0.36) 0.495 -0.20 (-0.66, 0.25) 0.374 -0.04 (-0.38, 0.31) 0.829

Weekend 3.35(-5.29, 12.00) 0.444 -0.02 (-0.54, 0.49) 0.931 -0.34 (-0.76, 0.03) 0.114 0.01(-0.32, 0.34) 0.963
Physical activity

Weekday -12.81 (-24.37, -1.26) 0.030 0.02 (-0.68, 0.72) 0.954 -0.05 (-0.62, 0.52) 0.863 0.14 (-0.29, 0.58) 0.511

Weekend -3.87 (-10.95, 3.21) 0.282 -0.05 (-0.48, 0.37) 0.807 -0.28 (-0.62, 0.06) 0.111 -0.05 (-0.32, 0.22) 0.739
Screen time

Weekday 36.02 ( -5.77, 77.81) 0.091 1.29 (-1.23, 3.83) 0.313 -1.01 (-3.05, 1.03) 0.330 1.23(-0.32, 2.79) 0.118

Weekend -10.37 (-40.50, 19.75) 0.498 -1.22 (-3.02, 0.58) 0.158 -0.18 (-1.64, 1.28) 0.807 0.12(-1.00, 1.24) 0.831
Sleep

Weekday -2.51 (-22.15, 17.11) 0.801 0.67 (-0.39, 1.73) 0.215 -0.04 (-0,83, 0.90) 0.935 0.66 (-0.06, 1.38) 0.073

Weekend -1.34 (-13.69, 11.02) 0.831 0.18 (-0.55, 0.93) 0.619 0.04 (-0.56, 0.64) 0.894 0.37 (-0.11, 0.85) 0.126
Physical activity + screen time

Weekday -1.71 (-13.01, 9.59) 0.766 0.66 (0.03, 1.30) 0.041 0.25 (-0.25, 0.78) 0.324 0.12 (-0.11, 0.75) 0.150

Weekend -6.36 (-19.39, 6.67) 0.337 0.69 (-0.13, 1.50) 0.097 0.36 (-0.27, 0.99) 0.263 0.23 (-0.33, 0.80) 0.419
Physical activity + sleep

Weekday -3.41 (-9.64, 2.81) 0.281 -0.16 (-0.54, 0.22) 0.418 -0.05 (-0.35, 0.26) 0.749 -0.38 (-0.61, -0.15) 0.002

Weekend 1.64 (-4.43,7.70) 0.594 -0.23 (-0.59, 0.13) 0.221 0.09 (-0.21, 0.38) 0.560 -0.15 (-0.38, 0.07) 0.191
Screen time + sleep

Weekday -23.30 (47.67,1.07) 0.061 -0.91 (-2.39, 0.56) 0.223 -0.34 (-1.53, 0.86) 0.579 0.19(-0.73, 1.10) 0.684

Weekend 9.99 (-6.27, 26.25) 0.227 0.03 (-0.95, 1.01) 0.948 0.54 (-0.250, 1.33) 0.179 0.42 (-0.24, 1.08) 0.211
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 Although in this sample achieving recommendations in some
behaviors was associated with vocabulary knowledge and
temperament, there was not overall evidence that 24-hour movement
behavior compliance is related to these developmental measures

« Strengths: Objectively measured physical activity and sleep
 Limitations: Screen time measure, study design

« Additional research may be warranted to examine what movement
behavior compositions are most beneficial for these outcomes




—

Acknowledgements C

« UMass SomneurolLab staff and research assistants
* Funding: NIH RO1 HL111695 (PI: Spencer)

References

1.

2.

3.

10.

Willumsen J, Bull F. Development of WHO guidelines on physical activity, sedentary behavior, and sleep for children less than 5 years of
age. J Phys Act Heal. 2020;17(1):96—100.

Chaput JP, Colley RC, Aubert S, et al. Proportion of preschool-aged children meeting the Canadian 24-Hour Movement Guidelines and
associations with adiposity: Results from the Canadian Health Measures Survey. BMC Public Health. 2017;17(Suppl 5).

Lee EY, Hesketh KD, Hunter S, et al. Meeting new Canadian 24-Hour Movement Guidelines for the Early Years and associations with
adiposity among toddlers living in Edmonton, Canada. BMC Public Health. 2017;17(Suppl 5).

Leppanen MH, Ray C, Wennman H, et al. Compliance with the 24-h movement guidelines and the relationship with anthropometry in
Finnish preschoolers: The DAGIS study. BMC Public Health. 2019;19(1):1-8.

Santos R, Zhang Z, Pereira JR, Sousa-Sa E, Cliff DP, Okely AD. Compliance with the Australian 24-hour movement guidelines for the early
years: Associations with weight status. BMC Public Health. 2017;17(Suppl 5).

Carson V, Ezeugwu VE, Tamana SK, et al. Associations between meeting the Canadian 24-Hour Movement Guidelines for the Early Years
and behavioral and emotional problems among 3-year-olds. J Sci Med Sport. 2019;22(7):797-802.

Cliff DP, McNeill J, Vella SA, et al. Adherence to 24-Hour Movement Guidelines for the Early Years and associations with social-cognitive
development among Australian preschool children. BMC Public Health. 2017;17(Suppl 5).

Hinkley T, Timperio A, Watson A, et al. Prospective associations with physiological, psychosocial and educational outcomes of meeting
Australian 24-Hour Movement Guidelines for the Early Years. Int J Behav Nutr Phys Act. 2020;17(1):1-12.

Martins CM de L, Clark CCT, Bandeira PFR, Mota J, Duncan MJ. Association between compliance with the 24-hour movement guidelines
and fundamental movement skills in preschoolers: A network perspective. Int J Environ Res Public Health. 2020;17(15):1-13.

McNeill J, Howard SJ, Vella SA, Cliff DP. Compliance with the 24-Hour movement guidelines for the early years: Cross-sectional and
longitudinal associations with executive function and psychosocial health in preschool children. J Sci Med Sport. 2020;23(9):846-53.

—



