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s bstract : In this study. respiratory efforts were monitored by the change of pulse transit time (PTT) which is related with
{1e arterial pressure. PTT is the time interval between the peak of R wave in ECG and the maximal slope point of
| hotoplethysmogram(PPG). Biosignals, ECG and finger photoplethysmogram(PPG), were converted to digital data, and PTT
*-as evaluated in personal computer with every heart beat. Results were presented as a graph using spline interpolation. The
¢oftware was implemented in C'" as a window-based application program. PTT was periodically changed according to airflow
i1 resting respiration. In the resting respiration, PTT was changed according to the respiratory cycle. The amplitude of PTT
{ uctuation was increased by deep respiration, and increased by partial airway obstruction. These results suggest that PTT is
1:28ponsible to respiratory effort which could be evaluated by the pattern of PTT change. And it is expected that PTT could be
: pplied in the monitoring of respiratory effort by noninvasive methods, and is very useful method for the evaluation of
1 aspiratory distress.

ey words : Pulse transit time (PTT). Respiratory effort, Respiratory distress
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Venturi mask

/ PC RS-232C
ECG Electrodes PPG Sensor
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Flg. 1. PTT system setup configuration. This system

presents electrocardiography (ECG) leads and photo-

plethysmography(PPG) and airflow sensor
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Fig. 2. Tracings of ECG(A), differentiated PPG(B),
airflow rate(C), and PTT in the subject of resting
sedentary state



A. Swallow respiration
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B. Deep respiration
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Fig. 3. Changes of PTT by the change of respiratory

depth. Upper traces are airflow rate, and lower traces are
PTT trends. A, swallow respiration; B, deep respiration

A. Breath hold without effort

B. Breath hold with effort
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Fig. 5. Changes of PTT by the breath hold. Resting
breathing for 10 seconds and following breath hold. A,

breath hold without respiratory effort;

with respiratory effort
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A. No airway obstruction B. Partial airway obstruction
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Fig. 4. Changes of PTT by the change of airway

obstruction. Partial airway obstruction was performed by
blocking one of nasal orifice. A, no airway obstruction;
B, Partial airway obstruction
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