
• ADHD, or attention deficit/hyperactivity disorder, is the most 
common psychiatric disorder in children.1

• However, current measures to capture adolescent behavior are limited. 
Performance based lab tasks are time consuming and lack ecological 
validity, while rating scales are affected by mono-informant bias and 
interpersonal discrimination.2, 3

• In childhood, ADHD manifests itself in physical behaviors like moving 
from place to place frequently that wearable device sensors are well 
suited to capture.4 Sensor data offers a new perspective by yielding a 
high volume of ecologically valid, objective observations that capture 
variability within-child.5 Yet, previous studies only describe mean activity 
and discard rich temporal information about daily behavior.6, 7

Ø Does temporal data on adolescents’ intensity of movement 
correlate with report-based measures of ADHD symptoms?

Introduction

Sample & Protocol — The Adolescent Brain Cognitive Development 
(ABCD) Study is a population-based sample of children from 21 research 
sites across the US. 
• About our sample: n = 6257; 66% Non-Hispanic white, 18% Hispanic, 

18% Black, 12% Asian, 5% Native, 6% other; 48% female
• Fitbit Protocol: The Fitbits were worn every day for three weeks for at 

least 600 minutes of daytime wear, identified as non-sleep hours. Data 
collected over summer months and weekends were excluded.

Measures — The Fitbit activity data, Child Behavior Checklist (CBCL), 
and Brief Problem Monitor (BPM) were collected in the 2 year follow-up 
when the children were aged 11-12 (ABCD Annual Release 5.0).
• Daytime Activity Level: Using Fitbit data at the daily level, we 

calculated children’s average intensity of movement during non-sleep 
hours measured in a unit of energy expenditure called Metabolic 
Equivalent Tasks, or METs (1 MET = resting metabolism of an 
average individual). We also calculated children’s variability in their 
intensity of movement from day to day (i.e., standard deviation across 
15 days).

• Child Behavioral Problems: Parents reported on attention and 
externalizing problem subscales on the CBCL.8 Teachers and youth 
reported on attention and externalizing behaviors using the BPM.9 We 
used raw scores in our analyses.

Analysis — Figures 1, 2, and 3 show bivariate associations. Figure 4 
shows estimates from a linear regression model to assess whether mean 
activity and day-to-day variability show unique associations with teacher 
reports of attention after accounting for sex differences and site.

Methods

Results
Results
• Unlike other measures of daily 

activity which only consider the 
mean activity levels, sensor 
actigraphy data allows for 
unique insights into the 
relationship between within-child 
activity variability and ADHD 
symptoms.

• Actigraphy is a promising way to 
assess children's impulsive and 
inattentive behavior in everyday 
settings. Using actigraphy data 
could help us remedy disparities 
in the rate of ADHD diagnoses in 
historically under-diagnosed 
groups like Black youth and 
girls.

Limitations
• Our measure included all 

daytime hours– both in-school 
and out-of-school– so it is 
unclear if these associations are 
driven by, or weakened by, after-
school activities.

Future Directions
• The ABCD study includes a 

large, diverse sample with a 
broad scope of measures. This 
dataset could provide insights 
into whether the association 
between activity levels and 
ADHD symptoms is moderated 
by various factors. For example, 
is the association stronger in 
hotter climates, with insufficient 
sleep, or in neighborhoods with 
fewer green spaces?

• Further research into the 
associations between actigraphy 
and ADHD symptomatology 
could generate a scalable 
screening tool or a means of 
remote symptom monitoring for 
clinicians.

Discussion
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