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A Study of Respiratory Biofeedback on Respiratory
Resistance in Asthmatic Patients

*Mitsuo Kezuka Hitoshi Ishikawa

Abstract

' Recently, Feldman and Vachon reported on the successful improvement of the respiratory
resistance value and maximum midexpiratory flow rate by applying a respiratory resistance bio-
. feedback technique to asthmatic patients, making use of measuring respiratory resistance with a
©  forced sscillation method:

In order to study the feasibility of self-controlling asthmatic symptoms, two kinds of repira-

tory resistance biofeedback tecnniques were tested on 12 asthmatic patients. The lowering effect
of total respiratory resistance by positive reinforcement technique was greater than by negative

reinforcement technique. These results indicate the possibility that respiratory resistance biofe-

edback technique can be used in the treatment of bronchial asthma.
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Fig. 1 Process of respiratory resistance
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Tab. 1 Contents of the subjects (negative reinforcement)
Subject ' Age Sex Type Severity Drug Dependency; CMI* ‘ YG™ l CATI*+**
A l 24 F extrinsic A-2 Ha 1 D M
B 24 F intrinsic B-2 Oc m B 68
C 80 F intrinsic A-1 Ia m A 43
D 24 F extrinsic A-2 HOa w E 59
E 66 F intrinsic B-2 He m A’ 81
r | 48 r intrinsic l B-2 gt 1% i R 1 42

* CMI : Cornell Medical Index
** YG : Yatabe-Guilford Inventory Test
w+k CAI : Comprehensive Asthma Inventory Test
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Fig. 2 Respiratory resistance bio-feedback system (negative reinforcement)
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Fig. 3 Change of TRR in control session
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Tab. 2 Mean TRR in control session

Subject 1 session 2 session Difference
A 4.23 4.28 + 1.1%
B 5.13 4.78 - 6.8%
C 3.89 4.15 + 6.7%
D 2.87 3.08 + 7.8%

unit; em H,O/L/sec

Tab. 3 Negative reinforcement effect on total
respiratory resistance at the beginning

Subject| ATRR SD t P
A 0.00 | +051 | o001 | P>0.10
B —0.07 +0.09 1.40 P>0.10
c —0.07 +0.25 0.5 | P>0.10
D —0.02 +0.11 0.40 | P>0.10
E +1.89 +1.15 3.29 P <0.05
F ~1.27 +0.96 2,95 | P<0.05
Total —0.08 +1.02 0.19 P>0.10
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2 m between A4TRR and AFEV 1.0%

RR (cmH,0/L/sec)|  ZFEV 1.0% (%)
0.0 +3.83
o - =0.07 +4.85
£ . +0.25
D . -0 +5.50*
Toml |  -0.04 +3.6
* P<0.05
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Tab. 5 Negative reinforcement effect on total
respiratory resistance

Subject | beginning | 1st year | 2nd year | 3rd year
B -0.07 —0.20* —0.51 —1.69%
E +1. 89* +1.72* +0.08 —0.07
F —1,27* —-1.00 —0.95 —0.95
Total -0.19 —-0.17 —0.46 —0.90

unit: emH,0/1L /sec

Tab. 8 Contents of the subjects (positive reinforcement)

oM+ |

Sex Type Severity Drug Dependency Y G+ z CMI**=
F extrinsic A-1 Oa m cr 59
F intrinsic A-2 Ib v A’ 53
F intrinsic B-2 Oc it c’ : 18
M intrinsic B-2 m I ! 22
M extrinsic B-2 Ioc v E’/ —
. ’ F ntirinsic B-2 He v B’ 41
. *GMI Cornell Medical Index
~ ** YG : Yatabe-Guilford Inventory Test
=t CAIL: Comprehmwe Asthma Inventory Test
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Fig. 4 Process of respiratory resistance biofeedback
positive reinforcement
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M? Poutive reinforcement effect on total
 respiratory resistance at the beginning
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Tab. 8 Positive reinforcement effect on total
respiratory resistance

_ Sabject| ATRR SD t P Subject beginning 1 year
. —0.63* | +0.21 6.54 P <0.01 a —0.63* —0.27

b —0.32* +0.17 4.27 P <0.02 c +0.05 —0.16

c +0.05 | =+0.61 1.92 P<0.05 f —0.70 -0.37

d - +0.15 +0.58 0.59 P >0.05 Total 048 oz

e | +186* +0.73 5.73 P<0.0L

{ =070 +0.61 2.57 P>0.05 * P<0.05

Tm’l L8 e e Te Tab. 9 Negative and positive reinfoicement effect
P<0.05 on total respiratory resistance
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