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Prediction Equations of Pulmonary Function Parameters Derived from the Forced
Expiratory Spirogram for Healthy Adults over 50 years old in rural area.

Won Young Kim, M.D., Kwang Hyun Kim, M.D., Boung Han Youn,M.D.,
Seung Uk Lee,M.D., Chul Hyun Cho, M.D., Jin Su Choi*, M.D., Hun Nam Kim, M.D.
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Department of Preventive Medicine, College of M edicine, Chonnam National University* K wangju, Korea

Background : The studies on prediction equations of pulmonary function parameters for adults in Korea have
been performed in a reference population mainly consisted of young and middle ages. So they included a rela-
tively few elderly who conducted pulmonary function test frequently in clinic. We established prediction equa-
tions of pulmonary function parameters for healthy adults over 50 years old in rural area and compared this
results with those of other studies. Therefore we attempted to consider normative values of pulmonary function
tests for elderly in Korea.
Method : Five hundred thirty—three women and men over 50 years old in rural area were participated. A
“healthy” subgroup of 110 women and 32 men were identified by excluding those who had conditions that neg-
atively influenced pulmonary function. We derived prediction equations for FVC, FEV,, and FEV,% by multi-
ple linear regression method from their age, heights and weights in each sex.
Results : Prediction equations for FVC and FEV, in each sex were derived as follows

Male ; FVC (L)=0.02488Height(cm)— 0.0269Age(years)+0.493

FEV,(L)=0.01874Weight(kg) — 0.0282Age(years) +2.906
Female ; FVC(L)=0.02160Height(cm) —0.0192Age(years)—0.0125
FEV,(L)=0.01720Height(cm) —0.0194 Age(years) +0.3890

Prediction equations for FEV,% were not derived because FEV,% didn’t have statistically significant terms.
Comparing Predicted values that were calculated by substitution into the equations of various studies of mean
values of age, heights and weights from this study, FVC and FEV, values in men of this study were lower than
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those of other studies. In women, FVC and FEV, values of this study were as similar as or lower than those of
the study conducted for healthy elderly blacks in U.S.A respectively.
Conclusion : We have got prediction equations of pulmonary function parameters which were driven from

forced expiratory spirogram in adults over 50 years old in rural area. Predicted values of this study were lower

than those of other studies which were conducted in Korea. So we consider that the study for spirometry refer-
ence values for elderly Korean using the method compatible with ATS recommendation need to be conducted
more frequently forward. (Tuberculosis and Respiratory Diseases 1998, 46 : 536-545)
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Table 1. Contents of questionnaire

Question topics No. of major questions(A) No. of minor questions(B) A+B
Cough 2 2 4
Sputum 2 2 4
Dyspnea 1 2 3
Wheezing 2 2 4
Hemoptysis 1 - 1
Smoking History. 1 4 5
Total 9 12 20
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Table 2. Factors used to exclude target popula-
tion from the healthy subgroup

Number

Factor
Men Women

Poor spirometry Quality 39 54
Chronic Cough 33 27
Chronic Sputum 9 10
Exertional Dyspnea 14 66
Wheezing 2 4
Hemoptysis 2 4
Ever Smoker 79
Abnormal chest PA 3 3
Past history 2 37
Total 183 208
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Table 3. Characteristics of target population and study group

Target population Study group
Mean SD Mean SD

Subjects(n)

Women 318 110

Men 215 32
Age(year)

Women 62.86 8.47 60.23 7.15

Men 63.56 8.37 61.34 7.37
Height(em)

Women 149.70 5.82 149.72 5.57

Men 162.45 6.17 161.56 6.30
Weight(kg)

Women 53.75 9.07 54.55 9.35

Men 58.78 8.75 62.81 9.47
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Table 4. Spirometric results

Study group(Healthy subjects}

Men Women
(n=32) (n=110)
Mean SD Mean SD
FVC 2.864 0.406 2.055 0.364
FEV, 2.355 0412 1.800 0.334
FEV,%  82.271 8.683 87.801 9.095
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Table 5. Prediction equations for PFT indices by age, height, weight

Regression coefficienents
Constant - - R?
Age(years) Height(cm)  Weights(kg)

Men
FVC 1.182 -0.0276 0.01740 0.009038 0.700
FEV, 0.246 —0.0256 0.01795 0.012380 0.490
FEV,% 53.361 -0.0830 0.13600 0.191000 0.084
Women
FVC 0.175 —0.0189 0.01928 0.002401 0.382
FEV, 0.655 -0.0189 0.01400 0.003398 0.383
FEV,% 109.446 —-0.1220 —0.11500 0.055550 0.010

Table 6. Prediction equations for PFT Indices by statiscally significant predictors

Regression coefficienents
Constant - - R?
Age(years) Height(cm)  Weights(kg)

Men
FVC 0.493 ~0.0269 0.02488 — 0.459
FEV, 2.906 —0.0282 0.01874 0.456
Women
FVC ~0.0125 ~-0.0192 0.02155 - 0.380
FEV, 0.389 —0.0194 0.01720 - 0.377

Table 7. Measured value/predicted value in men

Measure/Predict( %) Fve FEV,

(n) (%) (n) (%)

< 80 2 6.20 1 3.12

80-120 30 93.80 29 90.63

120 < 0 0 2 6.25

Total 32 100 32 100

+ Table 63} ). 2o o =4 Yesic
FVCe ¥y RN Yoloks 2o aais FEV.% & ozlelMe 0.056 Weight(kg)—0.

719h= 4] A4E#AIE B9t FEV, & dzlir= 115 Height(cm)—0.122 Age(years)+109.446,
Uolet £ JadA, 7ok %o ABBAE 1Y #2h= 0.191 Weight(kg)+0.136 Height(cm)—
i AN E volohls &9 FuBAIE, v9k= A 0.083 Age(years)+53.3612 vehdor} o=
BHAE HolR] ek hA B2} oko) AuBAS T FRBAE Holx| gttt Table 604 A]A]
Hgioh ol W4 o3 HEEe YAl oz} H AEF 83e AES] 98 23349
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Table 8. Measured value/predicted value in women

Measure/Predict(% ) Fve FEV,
(n) (%) (n) (%)
< 80 9 8.18 11 10.00
80-120 94 85.46 90 81.80
120 < 7 6.36 9 8.2
Total 110 100 110 100

Table 9. Comparison of predicted values from various studies in men

Investigators Prediction equations(liter) Predicted Value(liter)
Kim JM 1984 FVC=0.065H—0.0245A —5.4326 3.56597

Cho WK 1994 FVC=0.0641H—0.0140A —5.787 3.69108
Present Study 1997 FVC=0.02488H—0.0269A +0.493 2.8625668
Sharp DS 1996 FVC=0.0405H—0.0271A—1.396 3.484866

Kim JM 1984 FEV,=0.0517H—0.029A —3.6704 2.903392

Cho WK 1994 FEV,=0.0393H—0.0248A —1.862 2.9751848
Present Study 1997 FEV,=0.01874W—0.0282A +2.906 2.351579%4
Sharp DS 1996 FEV,=0.0271H—0.0253A —0.156 2.670374

H : Height(cm), A : Age(years)W : Weight (kg)
Predicted value : Value that were calculated by substitution into the equations of various stud-
ies of mean vlaues of height, age and weight from present study

Table 10. Comparison of predicted values from various studies in women

Investigators Predictione quations(liter) Predicted Value(liter)
Kim JM 1984 FVC=0.0431H-0.0163A —2.8229 2.648283
Cho WK 1994 FVC=0.0385H—0.0142A—0.012W~-2.859 1.395354
Present Study 1997 FVC=0.0216H—0.0192A—0.0125 2.065034
Enright PL 1996 FVC=0.0350H—0.0170A—2.14 2.076290
Kim JM 1984 FEV,=0.0323H—0.0201A—1.3939 2.231443
Cho WK 1994 FEV,=0.0343H—0.0216 A—1.682 1.852988
Present Study 1997 FEV,=0.0172H-0.0194A+0.389 1.795722
Enright PL 1996 FEV,=0.0170H—0.0160A +0.048 1.629560

H : Height(cm), A : Age(years), W : Weight(kg)
Predicted value : Value that were calculated by substitution into the equations of various stud-
ies of mean vlaues of height, age and weight from present study
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