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THE DIFFERENCE THRESHOLD STEPS OF RESPIRATORY

RESISTIVE-LOAD-SENSATION —A DISCRIMINABILITY SCALE
Zhang Lifan

( Department of Aviation Environmental Physiology, The Fourth Military Medical College )

The difference threshold steps, or just noticeable difference steps ( IN
D steps) of respiratory sensation in 9 healthy male subjects caused by
either inspiratory (I ) or expiratory ( E) resistive loads ( R) ranging 10-500
mmH,0.17!+S were determined. The perceived sensory magnitude and resp
iratory patterns were also estimated and recorded simultaneously., It was-
found that the sensory continuum corresponding to the range of loads studied
consisted of 6to7 JND steps. Both physical (R)and physiological stimuli
(1.e.0ral pressure—P or external respiratory work-—w) were related to IND se-
nsory units.These relations could be fitted by an equation, ?=e“"x—K,wh—
ereg[\——quantity of physical or physiological stimulus; X—JND sensory unit;
A,b,K——parameters, The relationship between perceived magnitude estimated
by use of Multistage Evaluation Scale and JND units was also an exponential
one and the difference between I and E loads was significant. The corresp-
onding changes in respiratory patterns were as follows; when the intensity -
of sensation reached to 3 JND, most parameters began to show signif-
icant changes and pulmonary ventilation could be maintained at control level
~within 4JND., The Pmax induced by 3IND load,where the respiratory resisti~ -
ve-load-sensation elicited could bé categorized as of “light” degree, was 70
" and 55 mmH,0 in IR and ER, respectively. The IND steps based upon the
concept of Fechner’s psychophysical function could be treated as a discrimi -
nability scale for the estimation of respiratory sensation. The 'significan
ce of our findings for establishing physiological standard of respiratory
protective equipment is also discussed. : : '

KEY WORDS added respiratory resistances respiratory patterns resp1—
ratory sensation; difference threshold steps; discriminability scale
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