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Introduction Results Discussion

- Effective sensory modulation allows individuals to appropriately grade their
responses to stimuli as the environment changes. As many as 5-13 % of
children have deficits in sensory modulation (Ahn, Miller & Milberger, 2002).

- Sensory Modulation Dysfunction (SMD) is a deficit in the ability to integrate
sensory stimulation and may result in an inability to process information
from the environment properly, causing fearful or anxious temperament
and inappropriate behavior.

- Few theories exist about the underpinnings of SMD. One theory postulates
that individuals with SMD have either high or low thresholds for responding
to sensory stimuli, in which they will under-respond or over-respond to
everyday sensations (Dunn, 2001).

- Few studies have looked at the physiological mechnisms of SMD. This study
measures participants’ electrodermal response (EDR) to briefly presented
auditory stimuli. EDR is shown to increase in the presence of startling or
threatening stimuli and is thought to be a measure of sympathetic nervous
system activity (Fowles, 1986).

- This study explores possible characteristics of sound that may be processed
as noxious to someone with SMD by looking at the magnitude of
participants' EDR responses and their subjective ratings of the sounds.

- 30 UW-Madison students participated, with a mean age of 27.0 years and a
majority of females (n = 26).

- Participants were healthy adults without clinical neurological or psychiatric
diagnoses and with typical intelligence.

- Prior to the experiment, participants completed Short Sensory
Questionnaire (55Q) and the Adolescent/Adult Sensory Profile (ASSP),
which are self-report measures of sensory sensitivity. These measures were
used to categorize participants as either “Low Responders” or “High
Responders”.

- Participants were randomly presented with 10 repetitions of 4 Sounds (400,
1000, 3000, 10000 Hz) at 3 Volumes (45, 65, 85 db) for a period of 2 seconds,
via headphones.

- Participants rated each stimulus after the first and last trials on a 9-point
Likert scale, where 1 indicates pleasantness and 9 indicates unpleasantness.

- Magnitude of EDR was calculated as the difference between the level of
activity at the onset of the stimulus and the highest peak of activity within
an 8 second window following the stimulus onset.

Magnitude of Electrodermal Response
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- A two-way, mixed model, repeated measures analysis of variance was conducted to

evaluate EDR magnitude, using Wilk's lambda (A) multivariate criterion.

» A main effect was found for Sound A =.004, F = 5.788.

- Follow up paired t-tests confirmed a significant linear relationship for Sound,
such that 400 < 1000 < 3000 < 10000 Hz, p <.01; (except for 400 < 10000 Hz).

» A main effect was found for Volume A =.001, F = 8.724.

- Follow up paired t-tests confirmed a significant linear relationship for Volume,
such that 45 <65 <85 db, p < 05.

 An interaction effect was found for Group X Volume A =.029, F = 4.133.

- This interaction was only significant at the high Volume, p <.05.

- Follow up paired t-tests confirmed this significance for all Hz levels except
10,000 Hz.

Participant Ratings of Sounds
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- A two-way, mixed model, repeated measures analysis of variance was conducted

to evaluate participants’ ratings, using Wilk's lambda (A) multivariate criterion.

» A main effect was found for Sound A =.000, F = 73.00.
- A main effect was found for Volume A =.070, F = 2.53.

- There were no interaction effects found for Group by Volume or Sound.

EDR Magnitude

- Overall, it was found that volume was a significant indicator of EDR
magnitude such that the higher the volume, the larger the response. Sound
was also found to be a significant predictor of EDR magnitude such that the
higher the frequency, the greater the response.

- Interestingly, individuals who identified themselves as sensitive were more
likely to have a higher response to volume than those that rated themselves
as less sensitive.

- These findings provide some support for the threshold theory (Dunn, 2001);
wherein, individuals with sensory sensitivities have a low threshold for
reacting to stimuli. Our evidence supports this theory, in that individuals in
the High SD group exhibited over-responsiveness to high volumes; but, not
for all sounds as the threshold theory would predict.

Ratings

- Participants were more likely to rate high frequency and high volume
sounds as unpleasant.

- Ratings did not vary by group.

Conclusion

- Louder and higher frequency sounds were experienced as more noxious
than quieter, lower frequency sounds.

- Even in a controlled environment, individuals’ with sensory sensitivities
may over-respond to these everyday sounds, including loud voices and
loud background noises such as machinery.

- Our evidence provides physiological confirmation for the common clinical
observations that children with SMD respond to sounds that do not
typically bother others.

 More research is needed to determine how to effectively address the
environment and reduce noxious reactions to auditory stimuli.
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