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From ECG….	


Preschool-age CWS (n = 16) and CWNS (n = 15) listened to and viewed emotionally
arousing, G-rated film clips, and completed narrative speech tasks during which
their heart rates were monitored. Inter-beat-interval (IBI) series were created from
raw electrocardiogram (ECG) waveforms, and respiratory sinus arrhythmia (RSA)
was calculated. Results indicated that CWS exhibited marginally significantly lower
RSA than CWNS. In addition, CWS displayed a significant decrease of RSA from
baseline to speaking, where as CWNS displayed a significant increase of RSA from
baseline to speaking. Findings were taken to suggests that CWS may experience
challenges physiologically regulating emotion when talking, a difficulty that may
contribute to their inability to establish normal fluency.	
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Overall respiratory sinus arrhythmia (RSA): Between-group
main effect. Estimated marginal means (± standard error)
for RSA across all conditions.	


p = .008	


6	

CWS	

CWNS	


5.5	


5	


5.554	

 5.716	


5.323	

 5.976	


Pre-baseline	


Negative	

Prior condition	


Positive	


6.012	

 6.26	

 6.783	

 6.389	


CWS	


CWNS	


Respiratory sinus arrhythmia (RSA): Prior listening
condition by group interaction effect. Estimated marginal
means (± standard error) for RSA during speaking tasks
following the listening conditions.	
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Respiratory sinus arrhythmia (RSA): Listening condition
by group interaction effect. Estimated marginal means 
(± standard error) for RSA during listening conditions.	
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Main Finding #1: For all conditions combined, preschool-age CWNS,
compared to preschool-age CWS, exhibited greater vagal
(parasympathetic) activity, suggesting greater emotional regulation.	

	

Main Finding #2: From one listening condition to the next, CWNS,
compared to CWS, exhibited greater ebb and flow of vagal activity,
suggesting greater flexibility in emotional responding.	

	

Main finding #3: During speaking following the positive emotion
condition, CWNS, compared to CWS, displayed greater vagal activity,
suggesting between-group differences in responding to a positive emotion
condition.	

	

Main finding #4: RSA change from baseline to speaking decreased for
CWS but increased for CWNS, suggesting that CWS’s vagal activity is less
than facilitative of speech.	


p = .001	


p = .006	


	


Participants	

	

Sixteen preschool-age CWS (13 males) and 15 preschool-age CWNS 
(8 males) participated. CWS produced 3 or more SLDs per 100 words and scored 11
or higher on SSI-3. CWNS produced 2 or fewer SLDs per 100 words and scored 10 or
lower on SSI-3. 	

	

Procedure	

	

Participants were seated in front of a computer monitor. Ag/AgCl electrodes
were placed at the superior jugular notch of the rib cage and below the lower rib on
the left side of the body. Participants listened to and viewed (referred to as “listening”)
a screensaver of a fish-tank (baseline) and negative and positive emotionally-arousing
film clips from age-appropriate movies. A Biopac MP150 system (Biopac Systems,
Inc.) monitored electrocardiographic (ECG) signals, which were digitized at 1250 Hz.	

	

ECG signals were converted into inter-beat-interval (IBI) series, which were
artifact corrected with CardioEdit software (Brain-Body Center, University of
Illinois-Chicago, 2007). RSA was calculated at 30 second epochs at the frequency
range of 0.24 to 1.04 Hz (following Porges & Bohrer, 1990) using Cardio Batch
software (Brain-Body Center, University of Illinois-Chicago, 2007). Linear mixed
effects modeling were used to examine differences in RSA between groups and across
conditions. 	
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INTRODUCTION	

	

Respiratory sinus arrhythmia (RSA) is assessed by measuring beat-to-beat
variability associated with spontaneous breathing (Porges, 1995), and is used as an
index of parasympathetic regulation of the heart mediated by the ventral pathway
of the vagus nerve (i.e., 10th cranial nerve). Porges et al. (1996) have described
RSA as a “brake” on sympathetic influence on the heart, allowing cardiac output
to match the metabolic needs for social behavior including vocal communication
(Porges, 2001, 2007). Therefore, during stressful situations the vagal “brake” is
removed, an event thought to physiologically support mobilization (Porges, 1995). 	

	

Baseline RSA may be interpreted as an index of the potential for adaptive
responding, whereas change in RSA in response to challenge represents an index
of actual adaptive responding. Given that RSA can be used as a measure of
parasympathetic activity it may be used to monitor whether central regulation
related to processes (i.e., speech-motor, auditory, cognitive, and attentional, see
Porges, 2007) essential for social communication differ between children who
stutter (CWS) and children who do not stutter (CWNS).	

	

Thus, it was the purpose of the present study to assess RSA in preschool-age
CWS and CWNS during baseline, emotion-inducing film-listening and -viewing,
and speaking conditions. It was predicted that CWS would exhibit relatively
lower RSA, less RSA decrease (suppression) in response to listening and viewing
tasks, and greater RSA suppression in response to speaking tasks. 	
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ABSTRACT	


Participants listened to and viewed emotionallyarousing G-rated childrenʼs film clips.	
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The present study explored RSA differences between preschool-age
CWS and CWNS during listening and speaking tasks. RSA is typically
used to measure parasympathetic regulation of the heart and
responsiveness to environmental challenge. Using RSA change from
baseline as a measure of adaptive responding to environmental
situations, it appears that CWS, compared to CWNS, respond
physiologically differently when required to speak. These apparent
differences were taken to suggests that CWS may experience challenges
in physiologically regulating emotion when talking, a difficulty that may
contribute to their inability to establish normal fluency.	
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Respiratory sinus arrhythmia (RSA) change from baseline:
between-group by listening versus speaking interaction effect.
Estimated marginal means for respiratory sinus arrhythmia
(RSA) change from baseline (± standard error).	
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