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= Abstract =

Normal Predicted Values of Pulmonary Function of the Primary
School Children in Rural Area and Sensitive Index of
Respiratory Symptoms

Byung Sun Choi, Jung Duck Park, Yeon Pyo Hong, Im Won Chang

Department of Preventive Medicine and Community Health, College of Medicine,

Chung-Ang University

Puimonary function tests were conducted on 815 healthy primary school children (390 males
and 425 female) in rural area using Collins Survey Spirometer (Warren E. Collins, Inc., U.S.A))
with X-Y Recorder. Respiratory symptoms(cough, sputum, sore throat, chest pain, chest tightness,
dyspnea, coryza) were surveyed by the interviews. Multiple regression analysis and regression
diagnostics were done for prediction equations of FVC, FEV,, PEFR and FEF, ;s,. FVC, FEV,,
PEFR and FEF,s.s,, values in 3 groups of children classified by the number of symptom were
compared each other through standard variable value.

FVC, FEV,, PEFR and FEF,s.s, showed highly significant correlation with age, height and ‘
weight. Prediction equations for FVC, FEV,, PEER, FEF,s ;s, are functions of height only in
both male and female children aged between 6 and 12 years old.

PEFR showed a significant difference refated with the number of symptom in female. These

results suggest that the PEFR is sensitive PFT parameter in this study.

Key words : pulmonary function test, respiratory symptoms, normal predicted value, children
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Table 1. Physical characteristics of the subject by age in male and famale

Sex Age No.‘ of Height Weight Shim & Ko(1986)
(yrs) subject (cm) (kg) Ht(cn) Wihg)
6 37 118.9+4.6 22.63+3.17
7 . 66 122.7+5.5 24.31+4.03 120.4+5.1 22.28+2.54
8 39 128.7+5.8 27.53+3.91 125.6%+5.3 24.21+2.86
Male 9 75 132.5+5.1 30.041-4.06 130.5+5.5 26.68+3.16
10 76 138.4£5.0 34.15+4.61 1352455 29.52-+3.85
11 67 142.8+6.4 36.06+5.37 140.3+6.4 3241+4.41
12 30 147.4+5.3 38.28+3.74 144.9+£7.0 35.45+5.41
6 39 117.4+49 22.37+3.27
55 121.8+54 23.98+4.04 119.4+5.2 21.1942.53
60 127.5+5.4 27.62+4.24 1249453 23.48+1.87
Female 9 65 133.1£5.8 29.97+5.01 130.1+5.8 26.09+3.37
10 96 138.5+6.8 34.24+5.86 135.5+£6.2 29.24+4.11
11 73 144.4+8.0 37.63+7.71 1418473 33.55+5.36
12 37 150.3+75 42.361+8.82 147.8+6.9 38.161:6.07

c.f. Mean * standard deviation

Table 2. Correlation coefficient between spirometric parameters and age, height and weight in the subjects

without respiratory symptoms

FVC(1) FEV,(1) FEV,/FVC PEFR( ! /sec) FEF,; ssa(sec)
Male
Age(yrs) 0.785"* 0.779*" —-0.308"" 0.635"" 0.493"*
Hejght(cm) 0.887"" 0.883"" -0315"" 0.726"" (URY i
Weight(kg) 0.861"" 0.843°° -0.358"" 0.656™" 0.548°"
Female
Age(yrs) 0.825"" 0.804"" -0.215** - 0.670"" 0.596""
Height(cm) ' 0.903"" 0.899"" -0.117" 0.745°" 0.702"*
Weight(kg) 0.826"" 0.826"" -0.085 0.690"" 0.686""
+:p <005, -« :p <001
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Table 3. Multiple regression equations for prediction of spirometric parameters on age, height and weight in

male

Prediction Equation r Adjusted r

FVC(1) —0.158+0.224Age(yrs) 0.616 0.615

- 3.853+0.044Ht(cm) 0.787 0.786

0.009+0.064Wt(kg) 0.742 0.740

- 3.596+0.025Age(yrs)+ 0.040Ht(cn) 0.789 0.787

- 0.292+0.087Age(yrs)+ 0.047Wt(kg) 0.781 0.779

- 2.644+0.029Ht(cn)+ 0.025Wt(kg) 0.808 0.807

—2.339+0.028 Age(yrs)+ 0.025Ht(cm)-+0.025Wt(kg) 0.811 0.809

FEV,(1) 0.015+0.185Age(yrs) 0.606 0.605

- 3.056+0.036Ht(cn) 0.781 0.780

0.174+0.052Wt(kg) - 0711 0.710

- 2.875+0.018Age(yrs)+0.034Ht(cn) 0.782 0.781

~0.091+0.077Age(yrs)+0.037Wt(kg) 0.755 0.753

- 2.281+4-0.027Ht(cm)+0.016 Wi(kg) 0.793 0.792

- 2,069+ 0.020Age(yrs)+0.024Ht(cn)+0.016Wi(ig) 0.795 0.793
FEV,/FVC 100.26 - 1.02Age(yrs) 0.095 0.092

114.60— 0.18Ht(cn) 0.099 0.096

100.03 - 0.31Wi(kg) 0.128 0.125

109.80 - 0.47Age(yrs) - 0.11Ht(cn) 0.105 0.098

100.98 — 0.28 Age(yrs) - 0.26Wt(kg) 0.131 0.125

98.37 - 0.02Ht(cn) - 0.34Wt(kg) 0.128 0.122

92.85- 0.51 Age(yrs)+0.10Ht(cn) - 0.34Wt(kg) 0.134 0.125

PEFR( ! /sec) 0.750+0.355Age(yrs) 0.403 0.401

~5.23540.070Ht(cn) 0.527 0.525

1.1974+0.096Wt(hg) 0.430 0.428

~ 4.994+4-0.023Age(yrs)+0.06 7Ht(cn) 0.527 0.524

0.578-+0.180Age(yrs)+ 0.060Wt(kg) 0.473 0.470

~ 5.080+0.068Ht(cm ) — 0.003Wi(kg) 0.527 0.524

— 4.822+0.024Age(yrs)+0.0650Ht(cn) — 0.004Wi(kg) 0.527 0.522

FEFs -o (1 /sec) 0.677+0.166Age(yrs) 0.243 0.240

~2.223+0.034Ht(cn) 0.333 0.331

0.780+0.048Wt(kg) 0.301 0.208

~ 2.267~ 0.004Age(yrs)+ 0.034Ht(cn) 0.333 0.329

0.573+0.060Age(yrs)+0.036 Wikg) 0314 0.309

~ 1.564+0.026Ht(cn)— 0.014Wt(hg) 0.338 0.333

0.338 0.331

- 1592 0.003Age(yrs)+0.026Ht(cm) — 0.014Wi(kg)
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Table 4. Multiple regression equations for prediction of spirometric parameters on age, height and weight in

famale

Prediction Equation r Adjusted

FVC(!) ~0.598+0.251 Age(yrs) - 0.681 0.680

- 3.556-+0.040Ht(cn) 0.816 0.815

0.229+40.051Wt(kg) 0.683 0.682

- 3.097+0.067Age(yrs)+0.032Ht(cn) 0.829 0.828

~0.534+0.147Age(yrs)+0.030Wt(kg) 0.801 0.800

- 3.110+0.035Ht(cn)+0.008 Wi(kg) 0.820 0.818

- 2.439+0.075Age(yrs)+0.024Ht(cn )+ 0.01 1 Wi(kg) 0.836 0.835

FEV,(1) ~0.458+0.224Age(yrs) 0.647 0.646

—3.210+0.037Ht(cn) 0.808 0.807

0.235+0.047TWt(kg) 0.682 0.681

-2.905+0.044Age(yrs)-+0.031Ht(cn) 0.815 0.814

~0.405+0.124Age(yrs)+ 0.029Wt(kg) 0.781 0.780

~2.755+0.031Ht(cn)+0.009Wt(/g) 0.813 0.811

~2.289+0.052Age(yrs)+0.024Ht(cn )+ 0.011 Wikg) 0.822 0.820

FEV,/FVC 99.93 - 0.68Age(yrs) 0.046 0.043

100.62 - 0.05Ht(cn) 0.014 0.011

95.05 - 0.05Wt(kg) 0.007 0.004

91.81 — 1.28 Age(yrs)+0.10Ht(cn) 0.061 0.054

100.08 - 0.97Age(yrs)+0.08 Wt(kg) 0.055 0.049

103.47— 0.09Ht(cn )+ 0.05Wt(kg) 0.015 0.009

92.02- 1.28Age(yrs)+0.10Ht(cn)— 0.004Wt(kg) 0.061 0.051

PEFR( ! /sec) —0.320+0.445Age(yrs) 0.448 0.447

- 5.735+0.073Ht(cn) 0.554 0.553

1.045+0.093Wi(kg) 0.476 0.475

- 5.082+0.095Age(yrs)+ 0.061Ht(cn) 0.560 0.557

~0.213+0.234Age(yrs)+0.059Wt(kg) 0.544 0.541

- 4.641-+0.060Ht(cn )+ 0.020Wt(kg) 0.559 0.557

- 3.628+0.113Age(yrs)+0.043Ht(cn )+ 0.025Wt(kg) 0.567 0.563

FEF.s 55u(1 /sec) - 0.066+0.256Age(yrs) 0.356 0.354

- 3,508+ 0.044Ht(cn) 0.493 0.491

0.523+0.060Wt(kg) 0.470 0.468

- 3.469+0.006Age(yrs)+0.043Ht(cn) 0.493 0.489

0.018+0.097Age(ys)+ 0.046 Wi(kg) 0.496 0.493

- 2.103+0.028Ht(cn )+ 0.026 Wi(kg) 0.513 0.509

- 1.874+0.026 Age(yrs)+ 0.024Ht(cn )+ 0.027Wt(kg) 0.514 0.509
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Fig 1. Changes in FVC,
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Table 5. Prediction equations of spirometric parameters

Equation r SEE
FVC(1) —3.853+0.044Ht(cm) 0.787 0.233
FEV(1) - 3.056+0.036Ht(cn ) 0.781 0.197
Male PEFR( ! /sec) - 5.235+0.070Ht(cn) 0.527 0.683
FEF,s 4s:( ! /sec) ~2.223+0.034Ht(cm) 0.333 0.487
FVC(1) ~3.556+0.040Ht(cn) 0.816 0.223
FEV,(1) - 3.210+0.037Ht(cm) 0.808 0.209
Female
PEFR( ! /sec) - 5.735+0.073Hit(cn) 0.554 0.759
FEF,s 7s0( [ /s€C) - 3.508+0.044Ht(cn) 0.493 0.523
Table 6. Percent distribution of respiratory symptoms of the subjects
No. of subjects (%)
Sex Total
Symptom (-) Symptom (+)
male 333 (85.4 %) 57 (14.6 %) 390
Cough female 343 (80.7 %) : 82 (19.3 %) 425
total 776 (82.9 %) 139 (17.1 %) 815
male 359 (92.1 %) 31 (79 %) 390
Sputum female 380 (89.4 %) 45 (10.6 %) 425
total 739 (90.7 %) 76 ( 9.3 %) 815
male 381 (97.7 %) 9 (23 %) 390
Sore throat female 408 (96.0 %) 17 ( 40 %) 425
total 789 (96.8 %) 26 (32 %) 815
male 390 (100 %) 0 (0.0 %) 390
Chest pain female 425 (100 %) 0 (00 %) 425
total 815 (100 %) 0 ( 0.0 %) 815
male 390 (100 %) 0 ( 0.0 %) 390
Chest tightness female 425 (100 %) 0 (00 %) 425
total 815 (100 %) 0 (00 %) 815
male 389 (97.0 %) 1(03 %) 390
Dyspnea female 425 (100 %) 0 (0.0 %) 425
total 814 (99.9 %) 1 (01 %) 815
male 347 (89.0 %) 43 (11.0 %) 390
Coryza female 373 (87.8 %) 52 (12.2 %) 425
total 720 (88.3 %) 95-(11.7 %) 815
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