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• Early childhood is a vital time for cognitive 
development and to establish healthy 
behaviors, such as 24-hour movement behaviors 
(e.g., sedentary time, physical activity [PA], and 
sleep) (1).

• Thus, the World Health Organization published 
24-hour movement behavior guidelines that 
include recommendations for each behavior for 
children under five (2).

• A growing body of research has emerged 
exploring 24-hour movement behaviors and 
cognitive health in early childhood including 
vocabulary development (1,3).

• Given that both individual movement 
behaviors and socio-demographic factors 
(e.g., socioeconomic status [SES], race, and 
ethnicity) are associated with vocabulary 
development during the preschool years (4,5), 
they may have interactive influences.

To determine relations between 
compliance of 24-hour movement 
behavior guidelines and receptive 
vocabulary in preschool children and 
to explore potential socio-
demographic effect modifiers.
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Actiwatch monitors were worn on the wrist to estimate PA 
and sleep, weekday and weekend screen time was parent-
reported, and Peabody Picture Vocabulary Tests assessed 

receptive vocabulary.

A cross sectional secondary data analysis 
from a clinical trial study.

24-Hour Behavior Variables
(Yes/no binary measure)

Meeting full 
guidelines 
(all 3 behaviors)

Meeting PA  
recommendations 
(180 min total  PA &   
60 min moderate to 
vigorous PA)

Meeting screen time 
recommendations 
(<1 hr)

Meeting sleep 
recommendations 
(10  to 13 hours)

Multiple linear regression models were used to inspect 
the associations between adherence to the 24-hour 

guidelines (all guidelines and individual behavior 
recommendations) and vocabulary. All models included 
an interaction between the behavior compliance variable 

and race and were adjusted for age, sex, and SES.

• Independent of age, sex, and SES, compliance with 24-hour behavior guidelines was associated with 
higher receptive vocabulary. 

• However, even after accounting for SES, some effect modification was identified with race, suggesting that 
in some groups of children engaging in health behaviors does not have the same influence on cognitive 
development. 

• These considerations may be important health intervention designs targeting cognitive development.

Was meeting the full guidelines associated with vocabulary?

Was meeting the PA recommendations associated with vocabulary?

Was meeting the screen time recommendations associated with vocabulary?

Was meeting the sleep recommendations associated with vocabulary?

YES
• In full sample, meeting full guidelines was positively associated with 

vocabulary on weekdays & weekends.
• But, among children identified as 2+ races, meeting all guidelines 

negatively associated with vocabulary.

NO

• In full sample, meeting screen time recommendations was NOT 
associated with vocabulary.

• Among children with “other” selected for race, meeting screen time 
recommendations was inversely associated with vocabulary on 
weekends only. 

SOME

• In full sample, meeting sleep recommendations was NOT associated 
with vocabulary.

• Among children with “other” selected for race, meeting sleep 
recommendations was inversely associated with vocabulary on 
weekends only. 

SOME
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