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Introduction
• High resolution cervical 

auscultation (HRCA) is a non-
invasive sensor-based technology 
that uses acoustic and vibratory 
signals, advanced signal 
processing, and machine learning 
to quantify swallowing.

• HRCA has accurately detected 
swallowing safety (PAS), swallow 
kinematic events, and MBSImP
scores; and differentiated between 
swallows from healthy people and 
swallows from patients.

• Hypotheses: HRCA will classify 
non-effortful and effortful swallows 
with a high degree of accuracy 
and there will be differences in 
MBSImP component scores 
(#9,#11,#14) between swallows.

Methods
• 36 healthy adults (65.53±7.67 

years); 247 thin liquid swallows 
(71 effortful).

• Standardized VFSSs with 3mL thin 
liquid command swallows by 
spoon.

• Temporal kinematic reliability: 
100% intra-rater and ICCs of 1.00 
for inter-rater.

• MBSImP reliability: 100% intra-
rater and 79% for inter-rater.

• We used multiple machine 
learning classifiers and a linear 
mixed model to analyze the data.

9 HRCA signal features 
classified between non-
effortful and effortful 

swallows (76% accuracy, 
76% sensitivity, 77% 

specificity). 

HRCA has high potential 
as a biofeedback method 
for dysphagia treatment. 

Results
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Figure 1: Power spectral density plot from the HRCA microphone signals showing the 
difference in peak frequency between the non-effortful and effortful swallows.

Corresponding author: cad191@pitt.edu

Figure 2: Placement of HRCA sensors during 
data collection.

Table 1: Explanation of features extracted from 
the HRCA signals.

Table 2: Statistically significant HRCA signal features for 
classifying effortful and non-effortful swallows. 

There were no significant 
differences in MBSImP scores #9, 
#11, and #14 between non-effortful 
and effortful swallows. 

P-
34

84
79

4

Do
no

hu
e C

ar
a

Ne
ur

olo
gic

al/
Ca

rd
iop

ulm
on

ar
y D

iso
rd

er
s


	Número de diapositiva 1

