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Measurements

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 were used.

Methodology

• Meeting the full guidelines was not significantly 
associated with any of the outcomes. 

• On weekdays, meeting the ST (p = 0.030), PA + ST 
(p = 0.017) and ST + sleep (p = 0.036) 
recommendations were associated with higher 
vocabulary scores. 

• There were no signficant associations between 
guideline compliance and negative affectivity.

• Weekend PA compliance was associated with lower 
surgency/extraversion scores (p = 0.036). Lower 
scores are indicative of lower levels of positive 
emotionality.

• Meeting PA recommendations on both weekdays (p 
= 0.014) and weekends (p = 0.045), sleep 
recommendations on weekdays (p = 0.038), and PA 
+ sleep on weekdays (p = 0.007) were associated 
with lower scores for effortful control.

Results

• Although 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 of this study include the objective 
measurement of both PA and sleep with an average of 
over 9 valid days and nights. 

• Some limitations include our screen time measure (i.e., 
lack of posture or energy expenditure) and the study 
design which precludes interpretation regarding 
causation. Generalizability may be limited due to 
inclusion criteria of the parent study (i.e., healthy 
children).

• To follow-up on this preliminary analysis, we will adjust 
models for individual recommendations with 
compliance of the behaviors. 

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

.

Conclusions

• Global 24-hour movement guidelines (i.e., physical 
activity [PA], sedentary behavior, and sleep) were 
recently published by the World Health Organization 
for early childhood (1).

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

• Additional developmental outcomes have yet to be 
examined in this age group.

• Previous studies have used parent-reported measures 
of sleep rather than objective measures. 
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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.

Table 2. Associations between meeting 24-hour movement 
guidelines for vocabulary and temperament from regression 
models on weekdays.

Full PA ST Sleep PA + 
ST

PA + 
Sleep

ST + 
Sleep

Vocabulary Knowledge

WD - - ↑ - ↑ - ↑

WE - - - - - - -

Negative Affectivity

WD - - - - - - -

WE - - - - - - -

Surgency/Extraversion

WD - - - - - - -

WE - ↓ - - - - -

Effortful Control

WD ↓ - - ↓ - ↓ -

WE ↓ - - - - - -

Note: WD = weekday; WE = weekend; ↑ = positive significant 
association; ↓ = negative significant association; - = non-
significant association

Vocabulary Development
• Vocabulary knowledge: 

Peabody Picture 
Vocabulary Test (PPVT: total 
raw score)

Guideline Compliance
• Categories: Meeting full 

guidelines or not and 
meeting different 
combinations of 
recommendations 
(weekdays and weekends)

Study Overview
• We conducted a cross-sectional analysis of data from 

218 preschool-age participants from an ongoing trial 
(ClinicalTrials.gov ID: NCT03285880).

24-hour Behaviors
• PA & sleep: 24-hour wrist-

based accelerometry 
(Actiwatch Spectrum Plus) 
for up to 16 days

• Screen time (ST): 
Demographic and health 
questionnaire (caregiver-
reported)

Table 1. Sample characteristics.
Variables Mean (SD) or % (n)

Age (months) 50.8 (9.5)
Gender (female) 46.3 (101)
BMI percentile 63.6 (28.7)

Meeting Guidelines and Recommendations
Combinations Weekdays

% (n)
Weekends

% (n)
Full 12.4 (34) 15.6 (17)
None 0.5 (1) 2.3 (5)
PA 94.0 (205) 88.1 (205)
ST 52.3 (114) 24.7 (54)
Sleep 83.5 (182) 67.4 (147)
PA + ST 7.8 (17) 5.5 (12)
PA + Sleep 36.7 (80) 43.1 (94)
ST + Sleep 2.3 (5) 3.7 (8)

Temperament
• Parent-reported Child 

Behavior Questionnaire 
Very Short Form (subscale 
scores = surgency/ 
extraversion, negative 
affectivity, and effortful 
control)

Covariates
• Age and gender (caregiver questionnaire), BMI 

percentile (CDC calculator from height and 
weight measures) 
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