Heart Rate Variability of Children with Autism Spectrum Disorders
During Social Interactions and a Sound Stimulus Task
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Introduction
• Autism spectrum disorder(ASD) is a neurodevelopmental
disorder, characterized by social communication
difficulties and restrictive-repetitive behaviors.
• The autonomic nervous system plays an important role in
the regulation of emotions during social interactions.
• Heart rate variability(HRV) is used as a measure of
cardiac autonomic regulation during social interactions.
• We examined the differences of the HRV during various
tasks in children with autism spectrum disorder and
typically developing children.

Heart rate variability is a measure of
the variation in time between each
heartbeat

Methods
• 20 children aged 6-11 years with autism spectrum
disorder were compared with age and gender-matched
typically developing children in Istanbul - Turkey
• HRV values were measured during various tasks via
wearable heart rate monitor.
• Time-domain and frequency-domain HRV values were
analyzed via a software program and compared between
two groups.

Results

Conclusion

Separation from a parent
Group

Parameter

Resting state
before separation
from a parent

Separation from a
parent

*Test value

ASD

RMSSD

39±13

37±10

z= -0.92
p= 0.74

LF

929±688

981±574

z= -1.04
p= 0.29

RMSSD

48±27

42±17

z= - 2,12
p= 0,03

LF

1309±1662

625±398

z= - 1,97
p= 0,04

Neurotypical

(RMSSD: Root mean square of the successive differences)
* Wilcoxon test

Sound stimulus

Design of the tasks - 2 minutes each
1. Baseline resting
2. Engagement with a stranger
3. Disengagement from a parent
4. Re-engagement with a parent
5. Sound stimulus period(50 Db white noise)

Group

Parameter

Resting state
before sound
stimulus

Sound stimulus

*Test value

ASD

RMSSD

37±12

41±13

z= - 2,0
p=0,04

Neurotypical

RMSSD

48±20

44±20

z= - 1,67
p= 0,24

• Although there was an increase in heart rate variability during
the sound stimulus in the ASD group, this increase was not
observed in the neurotypical group.
• No statistically significant differences were observed between
two groups during engagement with a stranger and reengagement with a parent tasks.
• During the separation from the parent, a decrease in heart rate
variability was observed in the ASD group, whereas there were
no changes in heart rate variability in the neurotypical group.
• In addition, there was a negative correlation between baseline
resting heart rate variability and Childhood Behavior Rating
Scale Anxiety/Depression sub-scale scores in the neurotypical
group.
• The findings of our study are thought to contribute to a
better
understanding of autonomic system responses during
environmental interactions in autism spectrum disorder.
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(RMSSD: Root mean square of the successive differences, LF: Low Frequency band)
* Wilcoxon test

HRV & CBCL scores
Scale

RMSSD - ASD

RMSSD - Neurotypical

CBCL – Anxiety/Depression

r= 0.20 p= 0.37

r=-0.46 p=0.03

Spearman CorrelaHon Analysis
(RMSSD: Root mean square of the successive differences, CBCL: Child Behavior Checklist)

