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AN EVALUATION OF RESPIRATORY FUNCTION USING MULTIVARIANT
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Summary . The usefulness of multivariant discriminant respiratory function findings
and results were compared with 498 other atypical cases. Diseases studied include diffuse
panbronchiolitis, idiopathic interstitial pneumonia, bronchial asthma, and asbestosis.
Items of respiratory function tests which were proved to be of significance in discrimina-
tion were FEV 1.0 %, % VC, % DLco, % TLC, and % MMF. Of 89 cases, 81 were
diagnosed correctly using this method. Although diagnostic accuracy was lower in
atypical cases, a little device added has increased it enough to be useful in clinical practice.

Index Terms

respiratory function, multivariant analysis, discriminant analysis
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Table 1. Objects studied

Internal data External data
Pulmonary emphysema 26 162
Diffuse panbronchiolitis 9 40
Idiopathic interstitial pneumonia 13 124
Bronchial asthma 24 74
Asbestosis 17 98
Total 89 498
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Table 2. Basic statistics

Total | PE. | D.P.B.| LLP |Br. Asthma| Asbes.

FEV,,% (AVE.) | 64.75| 41.60| 52.00 88.79_ 79.92 79.96
(S.Dh.) 7.88 6.40 | 11.23 6.25 7.22 11.69
(AVE./SD.) 8.21 6.50 463 | 14.21 11.07 6.58
%TLC 96.75 | 116.61 | 93.20 | 61.46 105.86 63.95
11.86 | 14.93 | 1213 9.68 7.96 10.96

8.16 7.81 7.68 6.35 13.30 5.84

%FRC 113.84 | 154.35 | 117.44 | 69.24 105.13 68.71
1814 | 2097 | 11.31| 14.70 17.71 16.02

6.28 7.36 | 10.38 4.71 5.94 4.29

RV/TLC 4771 | 6528 | 6254 | 35.77 31.19 39.57
7.75 5.60 6.70 | 11.28 7.76 8.86

6.16 | 11.66 9.33 3.17 4.02 4.46

%VC 7754 | 19.71| 54.14| 65.11 107.26 62.57
13.58 | 14.89 9.44 | 10.57 13.56 14.03

5.71 4.68 5.73 6.16 7.91 4.46

%RV 138.69 | 206.31 | 188.16 | 61.19 109.22 74.59
31.05 | 31.13| 66.69| 19.78 26.47 23.06

4.47 6.63 2.82 3.09 413 3.23

%DLco 56.65| 39.12 | 70.82| 36.54 90.36 47.86
14.83 | 1583 | 17.74| 12.02 14.43 13.87

3.82 2.47 3.99 3.04 6.26 3.45

FEV., 1.63 0.81 0.93 1.83 2.85 1.50
0.44 0.25 0.25 0.43 0.67 0.32

3.69 3.25 3.75 4.21 4.27 4.68

%PEFR 6792 | 40.64 | 53.44| 77.57 99.29 73.72
18.82 | 10.66| 17.14| 19.68 19.15 31.46

3.61 3.81 3.12 3.94 5.18 2.34

AN? 4.24 7.17 7.14 2.41 0.96 3.61
1.72 1.78 1.11 1.71 0.53 2.99

2.47 4.04 6.46 1.41 1.82 1.21

% Vso 37.66 8.02 8.34| 80.90 61.87 37.711
18.08 3.69 2.73 | 38.37 17.64 15.08

2.08 2.18 3.05 2.11 3.51 2.50

%MMF 4518 | 11.12 | 12.24| 103.79 70.20 41.58
24.28 4.65 5.12 | 56.03 20.60 14.69

1.86 2.39 2.39 1.85 3.41 2.83

% Vs 34.87 | 11.70 | 19.82 | 87.90 46.98 25.41
33.52 6.35| 2243 | 83.75 19.91 7.34

1.04 1.84 0.88 1.05 2.36 3.46




SREH BT E IR EE ORI OV T (471)

Table 3. Correlation matrix

FEV,,%| % TLC | %FRC [RV/TLC| %VC | %RV |%DLco| FEV,, |%PEFR| AN; | %Vs |%MMF| % Vs
FEV,,% | 1.00 |[-056 |-0.75* | -0.79* | 0.28 | -0.75* | 0.40 0.72* | 0.71* | -0.78* | 0.87* | 0.83* | 0.59
%TLC 1.00 | -0.87* | 0.43 0.42 0.76* | 0.20 |-0.56 |-0.17 0.25 |[-0.40 |-0.40 |-0-33
%FRC 1.00 0.73 0.00 |-0.23 1.00 |-0.38 |-0.49 0.56 |-0.59 |-055 |-0.36
RV/TLC 1.00 | -0.59 0.86* | -0.44 |[-0.56 |-0.17 0.86* | -0.73* | -0.64 | -0.33
%VC 1.00 | -0.23 0.60 0.76* | 0.60 | -0.63 0.37 0.30 0.09
%RV 1.00 |-0.12° | -0.53 | -0.55 0.66 |-0.67 |-0.62 |-0.42
%DLco 1.00 0.60 0.54 | -0.55 0.54 0.26 0.32
REV,, 1.00 0.80* | -0.82* | 0.72* | 0.64 0.39
%PEFR 1.00 | -0.74* | 0.38 0.61 | 0.38
AN? 1.00 | -0.75* | -0.69 |-0.45
% Vso 1.00 0.96* | 0.75*
%MMF 1.00 0.86*
% V2s 1.00
% p<0.05
Table 4. Forward method process No. 1
Partial F statistics (Fo) Wilks A| F value
FEV.,% 10711 62.67 3717 2122 12.63 | 0.133 107.1
%TLC 3420 22.88 1511 14.34 | 0.043 62.1
%DLco 22.35 18.00 16.07 | 0.018 50.5
%VC 11.35  11.57 | 0.010 41.7
%MMF 5.30 | 0.008 344
Table 5. Forward method process No. 2
Partial F statistics (Fo) Wilks A| F value
FEV.,% 11764 11356 11095 21.30 1592 | 0.151 117.6
%VC 46.67 36.09 17.40 1818 | 0.047 60.8
%DLco 26.40 2419 2210 | 0.020 60.8
%TLC 13.37 1251 | 0.012 50.0
%MMF 6.97 | 0.009 41.6
Table 6. Discriminant function
1. (Pul emphysema) 1.4705X X1+0.1739 X X2+0.0924 X X3+0.9068 X X4 —0.2657 X X5—89.8478
2. (D.P.B) 1.6680 X X1+0.1607 X X2+0.2386 X X3+0.8154 X X4 —0.3060 X X5—06.9940
3. (ALP.) 2.1015x X1+0.3936 X X2+0.1301 X X3+0.5047 x X4 —0.2625 x X5—10.6010
4. (Bronchial asthma) 2.2628 X X1+40.5901 X X2+0.2922 X X3+ 0.6847 x X4 —0.3505 X X5—59.5080
5. (Asbestosis) 2.1468 X X1+40.3881 X X2+0.1859 X X3+ 0.4998 X X4 —0.3646 X X5—09.2020

X1: FEV.,% X2: %VC X3: %DLco X4: %TLC X5: %¥MMF
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Table 7. Result of discrimination of standard data

No. of No. of | Percent of Contents of judgement
cases correct correct PE DPB IIP BA ASB
Pul. emphysema (PE) 26 24 92.3 24 2 0 0 0
D.P.B. 9 7 778 2 7 0 0 0
LLP. 1 13 10 76.9 0 0 10 0 3
Bronchial Asthma (BA) 24 24 100.0 0 0 0 24 0
Asbestosis (ASB) 17 16 94.1 1 0 0 0 16
TOTAL 89 81 91.0

Table 8. Result of discrimination of atypical data

No. of No. of | Percent of * Contents of judgement
cases correct correct PE DPB IIP BA ASB
Pul. emphysema 162 71 43.8 71 37 1 45 8
D.P.B. 40 13 32.5 1 13 0 15 11
LLP. 124 57 46.0 0 1 57 42 24
Bronchial Asthma 74 47 63.5 3 18 0 47 6
Asbestosis 98 36 36.7 8 4 14 36 36
TOTAL 498 224 45.0

% Each values show number of cases with the greatest z value
(i.e. number of cases which computer diagnosed)

Table 9. Result of discrimination of atypical data(revised)

No. of | No. of | Percent of % Contents of judgement
cases correct correct PE DPB IIP BA ASB
Pul. emphysema 162 108 66.7 @1 31 0 3 3
D.P.B. 40 20 50.0 1 a3 0 23 3
LLP. 124 94 75.8 0 0 (G720 17
Bronchial Asthma 74 53 71.6 0 5 0 “n 1
Asbestosis 98 71 724 0 1 10 24 (38)
TOTAL 498 346 69.5

* Each values show number of cases with the greatest z value

(parentheses) or with the seconi greatest z value

(i.e. computer diagnosed them as the second possibility)
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