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ABSTRACT

Recently the objective of medical care was not only to prolong the life of patients,
but aso it to improve their quality of life. The lung function directly influences the
physical activity of patients and perhaps quality of life. Previous studies revealed that
the lung function and short-form 36(SF-36) scores of smokers were significantly lower
than those of nonsmokers in the white race. Therefore it is important to investigate
whether the relationship exists in Chinese. The most common validity assessment for
SF-36 in clinical setting is construct validity. Construct validity of SF-36 should
explore the relationship of clinical index or diagnosis and the scores of SF-36 to
strengthen the application of SF-36 in clinical setting and interpretation of its scores.
The objective of the study is to examine the relationship among lung function, smoking
and SF-36 to enhance the understanding of the construct validity and interpretation of
SF-36 scoresin dlinicaly setting.

A cross-sectional study was conducted. All subjects admitted for health checkup
in Family Medicine Department of China Medical College Hospital during 1996-1999
were recruited. Four hundred and fifty-six volunteers completed a questionnaire, which
included demographic characteristics, smoking status and SF-36. Lung function was
obtained from hedth checkup of result.

The mean age of the subjects is 51.6+13.4 years old. Eight dimensions of the
SF-36 range from 43 to 82, and Cronbach’ s a reliabilities are all above 0.7. The overall
convergent validity is 100.0% and discrimininant validity is 95.6%, but the factorial
validity is not consistent with the theory proposed by John Ware. After adjusting age
and sex, SF-36 scores of smoker is significantly lower than those of norn-smoker except
genera health After adjusting age, sex, height, weight and smoking status, the partial
correlation coefficients physical functioning with FVC and FEV; are both 0.14. In
addition to age and height, the best prediction of lung capacity models included square
of height but weight and interaction items are not included into the best model. After
physical function scale added in all best predictive models, it is statistically significant
only for man’ smodd.

To summarize, SF-36 is can be used to measure the hedlth status of population of
health check-up, and SF-36 of smokers was worse than non-smokers. Our study
suggested that one might improve the precision of the prediction of FVC and FEV by
including the physical functioning and square of height into the regression equation. A
longitudinal study should be conducted to further explore the changes of SF-36 on the
prediction of FVC and FEV1.

Keyword: quality of life, tobacco, reliability and validity



SF3%6
SF-36
(
) SF-36 SF-36
1996 1999
456
SF-36
51.6+134  SF-36
43.0~82.0 1
(Cronbach’ so0 ) 0.7
100% 95.6%
(p<0.05)
0.14 (p<0.05)

SF-36

SF-36



.. VII

SF-36

17

...20
.20
.20
21
...26
.26
227

.28
.28



SF-36 s 28
SF-36 31
SF-36 32



SF-36
SF-36

SF-36
SF-36

+
SF-36
SF-36
o o
SF-%
L
SF-36
( Jeeeeeeeeeeee e ee e ee e re e
SF-36

( ) e

FEV, FVC

FEV, FVC
(GY(o
GY(o



Cronbach’ sa

Cronbach’ sa

(FEVD) .
G2
(FEV) .
SF-36
SF-36
G Y
%

-VI-



-VII-

DO

D0

-y

-
02



125 1991

1985

wheeze

pulmonary disease

FVC
FEV,

123

1955 2.67

2542 10.85
1
1974
0.96% 4.16% 10 “
5
shortness of breath
chronic obstructive
COPD
Make
1
3 6

force expiratory vita capacity
first second of forced exhalation
FEV./FVC %



FEV,

additive daily activities profile test ADAPT
r=0.57 ¥ SF-36
36-item Short Form
SF-36 congruct vaidity
interpretation
7
2568
41.13% 2.25%
18
1
13 14
Woolf SF-36
13
Lohr KN death
disease disability discomfort

dissatisfaction



16

1978 Alma-Ata
Alma-Ata

2000 health for
dl by theyear 2000 "' Alma-Ata Lohr KN

effective life %% preserving function
Wdl'ba ng 19,21-25
1980

short survey
SF-36
SF-36
SF-36

26

SF-36 reported health transition
physica functioning
PF role limitations due to physica hedth
problems RP bodily pain BP
generd hedth GH vitdity
VT socia functioning SF
role limitations due to mental hedth problems RE



mental hedlth MH

closed questionnaire
26,18

SF-36
SF-36
SF-36



A WD E

SF-36
SF-36
SF-36

SF-36
SF-36
SF-36

SF-36



27

28-0

total lung capacity TLC
tidal volume TV
Ingpiration reserve volume IRV
expiratory
reserve volume ERV
resdua volume RV

functional residual capacity FRC
vital capacity VC



FVC VC

FEV,
respiratory dead space
1. —
2. —
31,32

31,32

(1) bronchia asthma —
FEV, 15%
5,31-32
) —
RV FEV  FEV./FVC
TLC 30-32

(3) restrictive pulmonary disease — TLC

-7-



TLC VC
11,34
9,10 BOSSé
43 FVC
/ 88 / FEV,
82 /| °
Society 1971 1986
45 FVC FEV, FEV,/FVC%
3.94 77.2% 82%
3.78 271 2.92

FEV./FVC% 3.63

FEV./FEV 31,32

27

changerate
20 34 3B 4
44 /| 48
23 /| 47 /

101227 American Thoracic

451 5.15 3.59
45 3.36
705% 82.6% %

36.9 FVC FEV,

3.30 91.1%



419 253 2.32 91.8%
9,10,12,,27,34 BOS@
FVC 5.0 4.8
FEV, 4.03 3.76 °  Xipogn.
FVC 43.8
15 58.6
25 704
10 112
357 17 77
75
FVC FEV, FEVJ/FVC 3.40 2.90
86.9% 124 363 330
01.1% 13 FVC FEV, FEV,/FVC%
219 1.94 87.4% 145
253 2.32 91.8%
FVC
FEV, 9:34
% Bande 1



VC FEV,
VC FEV, 2
VC FEV, VC
VC FEV,
VC FEV,
effect modifier 3.
VC FEV,
FVC FEV,
20%

-10-

FEV,

20 27



SF-36

SF-36
RAND 1970
1980 5800
Health Insurance Experiment, HIE
HIE 108 45
HIE Medica Outcome Study,
MOS HIE
loss to follow-up
18,26,35
1984 Ware JE SF-18 18-item Short Form
1986 SF-18 2
SF-20 20-item Short Form
SF-36 SF-18 SF20
26
SF-36 methods of administration
SF-36
183638 1996 Weinberger
M. SF-36
62 96.5%

Cronbach’ s&a 0.75
0.77 0.67 B

-11-



SF-36

39

:K_u' (K - 1)
A- B

scaling

item

equd interva

26,59

26,39



26,59

SF-36

interna reliability
externd reiability
Cronbach’ sa
test-retest rdiability
6,26
0.5
0.7 26,50,51
SF-36 Ware E 1989 1993
SF-36

Cronbach’ sa 0.62 0.96 Hdmsadter

26,50

-13-



SF-36

content
validity criterion validity construct vaidity
factoria vaidity
1.
1620 Ware E SF-36 MOS
SF-36
SF-36
60~37 0.6%
40~44 17.3
8~29 81.6%
26,40
2.
SF-36 SF-36 MOS
MOS SF-36
r 0.96 r 0.90
r 0.93 r 0.96 SF-36

Nottingham Hedlth Profile, NHP

-14-



NHP physical mobility
r 0.52 NHP
emotional reactions r 0.67 NHP

energy r 0.68 SF-36
26

convergent vaidity

discriminant validity 616,26

0.4

6,16,26

Perneger SF-36

97 %
39

-15-



0.3
0.3 0.3
= 044 r= 0.38 r=
r= 0.38 r= 034
drowsy
SF-36
4.
SF-36
factory andyss
components andysis
varimax rotation
McHorney SF-36
r 0.88
0.04
r 012 **
SF-36
SF-36
1992  Perneger SF-36

-16-

0.35

26

0.3

principle

orthogonal

09



1007

SF-36

coronary artery bypass graft surgery

Cronbach’ sa 0.7
39
Rumsfeld JS
SF-36
SF-36
DorcasE
1964
70% 30%

SF-36
SF-36

43

7000

reaive risk,

-17-

42

RR



15~25

Fielding JE 1958 1984 “
1987 1993 8
atributable risk, AR
90%
92% 8
80%~85%
“ 84%
2.0~27.5
“ 78% 8
mortality
ratio 1.3~11.1 “ A0% ~
60% 25%~35%
2~3 “
48% 29% 17% °
30%~40% “
80%~90%
30 44
2 *“ 1989 25% 25%~30%
8
1985
a4

Brown DR

-18-



Woolf SH

JM

29.08%

14533
8.5%

SF-36
119%~13%
10%~18%
SF-36
1.4 ®
2568
41.13%
18.32%
20

-19-

14

2.25% '

298%

47.2%



+8.1%

51.6+13.4

63.9

%
2.6:0.8

351
179 51.1%
3.2+0.9

221

81.3



A WD R

23.7¥12.7
20.6+10.9

-21-

Jaeger, MagterL ab.

16.5+9.1
17.6+9.7
8.5+8.6



SF-36

10
5
5
1

SF-36
component summary scales
component summary scales

SF-36
SF-36
19
SF-36
SF-36
SF-36

4 2
4 2
3
Physica
PCS Mend
MCS SF-36

40

Medica Outcomes Trust

SF-36

19

score



1 SF-36

26

100

26,39

Cronbach’ sa Cronbach' sa 0.7

26,51

-23-



26,39
overlap
04
2
26,39 46

zl:EIn1+rl 22:1|n1+r2

2 1-1 2 1-r,
7 = Zl B Zz

JY(n, - 3)+Y(n, - 3)
r
Iz
7 Z~N(011)

3 i

24



factory anaysis principle
components andysis orthogonal
varimax rotation 239 gr-36
SF-36
39
reldive

vdidity

1

r 0.7) (03 r 0.7 (03 1)

-25



2.
3.
4 R? R? R?
R2

5 R?

Microsoft Excel SASfor Windows
6.12

25 50 1)

Cronbach’ sa

-26-



SF-36

27-



18

456 45 4
51.0+13.7 243 53.3%
282 61.8%
25 3.4 3.2+10.9
2.0 2.9
2.6+0.8 71%
90% 81.1+8.6%
SF-36
SF-36
SF-36 36 78.9%
96 21.1%
75% 14.0%
43.0 82.0
celling effects
33.1% 46.1%
floor effects
23.2% 25.0%

-28-



38.0

80.0

0.34 0.37

0.36

0.34

472

0.27

836



04

SF-36 100%
95%
938% 85.0 280 267
SF-36
95.6%
Cronbach’ sa 0.78 090
Nunnally 0.7 o
025 0.70
0.69
11.8% 54.7%
66.5%
530 7%



082 0.78

034 019

086 011

SF-36

4.7%

Sheffe

SF-36
10.2

SF-36
SF-36

covariance ANCOVA

-31-

49.8%

analysis of
SF-36



SF-36

037 014 014 020 021

038 011 016 0.10

012 -011

014 013

45 175 165

-32-

0.14



344

2.70 4.28 324
359 396 261 292
389 489 293
354
27,34
13
1
2 1 3
1 4 1
5
1 6 5
7 6
8
) 9 5
10 5
8 10 5
1 7
12 7 13
n 13 7



1 12 13 1n 12 13
R? 4 6 6
4
R2
4 11 12 13 1
12 13
4 4
1
1
R?
2 4 11 13 R’
2 2
1
56.446 70.36%
0.035x 23.07x 2 0.001x 2
47414 62.65%
0.010x 21.86x 2 0.0003x 2
5070 6.041x
0.025x



4.133 4.946x%

40.637 52.20x

3.249 4.627x

0.024x

0.019x

0.030x%

18.07x

2



SF-36

18,26,39,47

SF-36
48
1 15
Cronbach’ s& 0.7
Cronbach’ s&
0.25 056
0.30 049 0.07
0.34
0.69 r=0.73
r=0.33
S=36



SF-36

073 031

SF-36

SF-36

SF-36
SF-36

92.5%

Woolf 3

-37-

SF-36

Woolf



SF-36

SF-36

SF-36

Daughton *

014

American Thoracic Society
27%

49 SF-36

27%



1.65

American Thoracic Society *

2%

175



16:5 86.10 375-395
2. 173
87.06 214-225

3. 29:5 81.05 347-352
4. Heeh KH, Shen 1J. Prevaence of childohood asthmain Taipel, Taiean and other
Adan Pacific countries. Asthma, 25: 73-82, 1988.

5. Aghma 17:3 87.06

185-190
6. B. Spilker, Lippincott-Raven Publishers, Philadelphia. Qudity of Life and
Pharmacoeconomicsin Clinica Trids, Second Edition, 1996.

16:1 86.03 28-36

8. 334 83.04 242-248

9. BosR, Sparrow D, Rose CL, Welss ST. Longitudind effect of age and smoking
cessation on pulmonary function. American Review of Respiratory Disease, 123(4
Pt 1):378-381, 1981 Apr.

10.Xu X, Dockery DW, Ware JH, Speizer FE, Ferris BG Jr. Effects of cigarette
smoking on rate of loss of pulmonary function in adults: alongituding assessment.
American Review of Respiratory Disease, 146(5 Pt 1):1345-1348, 1992 Nov.

11. (2):

80:1 70.01 19-29
12. 2:
80:2 70.02 174-182

13.Steven H. Woolf, MD, MPH, Stephen F. Rothemich, MD, Robert E. Johnson, PhD,
David E. Mardand, MD. Is Cigarette Smoking Associated with Impaired Physicd
and Mentd Functiona Status? An Office-Baed Survey of Primary Care Patients.
Am. J. Prev. Med., 17(2):134-137, 1999.

14.Brown DR, Croft JB, Anda RF, Barrett DH, Escobedo L G. Evauation of smoking
on the physicd activity and depressive symptoms relationship. Med. Sci. Sports.
Exerc., Vol 28(2):233-240, 1996.

15.Lohr KN. Outcome measurement: concepts and questions. Inquiry, 25:37-50, 1988.

16.Linda D, Mackeigan and Devs. Pathak. Overview of hedlth - related qudity-of-life
measures. Am JHosp Pharm,; V49:2236-2244, Sep 1992.

17.World Hedth Organuzation: ” Alma-Ata conference on primary hedth care’. WHO
chronicle, 32:409-430, 1978.

18. S~36



86.06
IEH-0703
19. - SF-36

87.06

20.McDermott, W. Absence of indicators of the influence of its physicians on asociety's
health: Impact of physician care on society. American Journal of Medicine, 70:833-843,
1981.

21.American College of Physcians. Comprehensive functiona assessment for ederly
patients. Annas of Interna Medicine, 109:70-72, 1988.

22.Cluff, L. E. Chronic disease, function and the qudity of care. Journd of Chronic
Diseases, 34:299-304, 1981.

23.Ellwood, P.M. Outcomes management: A technology of patient experience. The
New England Journd of Medicine, 318:1549-1556, 1988.

24.Schroeder, SA. Outcome assessment 70 years later: Are we ready? The New
England Journd of Medicine, , 316:160-162, 1987.

25.Talov, A.R. Theincreasing supply of physicians, the changing structure of the
hedlth- services system, and the future practice of medicine. The New England
Journal of Medicine, 1235-1244,1983

26.Ware JE, Snow KK, Kosinski M, Gandek B. SF-36 Hedth Surver and Interpretation
Guide. Boston: The Hedth ingtitute, New England Medical Center Hospotal's, 1993.

27.American Thoracic Society-Medica Section of the American Lung Association.
Lung Function Testing: Selection of Reference Vaues and Interpretative Strategies.
Am. Rev. Repir. Dis, 144:1202-1218, 1991.

28. 252 79.02
137-144

29. 83.10

30. 83.09

31.Gabrid Laszlo, MA, MD, FRCP. Pulmonary function tests in practice. Medicine,
99(4):20-26, 2000.

32. 83.03

33. 72 80.06 88-93

34.Bande J, Clement J, Van de Woestijne KP. The influence of smoking habits and
body weight on vitd capacity and FEV1in mae Air Force personnd: alongitudina
and cross-sectiond analysis. American Review of Respiratory Disesse, 122 (5): 781
-790, 1980 Nowv.

35.C.A.E. Dyer, SL Hill, RA. Stockley, A.J Sinclair. Qudlity of lifein edlerly subhects
with adiagnodgtic labd of asthnafrom genera practice registers. Eur. Respor. J., 14:
39-45, 1999.

36.McHorney CA, Kosinski M, Ware JE. Comparisons of the costs and qudlity of

-41-



norms for the SF-36 hedth survey collected by mail versus telephone interview:
results from a nation survey. Medica Care, , 32(6):551-567, 1994.

37.Weinberger M. et d. Assessing hedth-related qudity of lifein ederly outpetients:
telephone versus face-to-face adminigtration. JAGS.,, 42:1295-1299, 199.

38.Weinberger M. et d. Are hedth-rdated qudlity of life measures affected by the
mode of administraon? J. Clin. Epidemial., 49(2):135-140,1996.

39.Perneger TV, Leplege A, Etter JF, Rougemont A. Vdidation of a Frenchlanguage
verson of the MOS 36-Item Short Form Health Survey (SF-36) in young hedthy
adults. Journa of Clinica Epidemiology, 48(8):1051-1060, 1995 Aug.

40.Ware JE, Kosinski M, Keller SD. SF-36 Physicd andMentd Hedth Summary
Scaes A User's Manud. Boston, MA:Health Assessment Lab, 1994.

41.C.A McHomey er d. The MOS 36-Item Short-Form Hedlth Surver(SF-36):11.
Psychometric and Clinical Tests of Vdidity in Measuring Physcd amd Mentd
Hedth Congtructs. Medical Care, 31:247-263, 1993.

42 Rumsfeld JS, Mawhinney S, McCarthy MJ, Shroyer A.Laurie W, VillaNueva CB,
O'brien, Maureen MS, Moritz TE, Henderson WG, Grober FL, Sethi, Gulshan k,
Hammermeiser KE. Health-Telated Qulity of Life asa Predictor of Mortdity
Following Coronary Artery Bypass Graft Surgery. JAMA.., 281(14):1298-1303,
1999.

44 Fidding JE. Smoking: hedlth effects and control. The New England Journd of
Medicine, 313:491-498 & 555-561, 1985.

45.Sppd M, PedulaKL, Vollmer WM, Buist AS, Osborne ML. Associations of
smoking with hospital-based care and qudlity of life in patients with obstructive
arway disease. Chest, 115(3):691-696, 1999 Mar.

46.Kleinbaum DG, Kupper LL, Muller KE, Nizam A. Applide regresson analyss and
multivariable methods. 3rd edition. An Internationa Thomson Publishing Company,
1998.

47.Cindy L. L. Lam, Barbara Gandek, Xinhua Steve Ren, M. S. Chan. Test of scding
assumptions and congtruct validity of the Chinese (HK) verson of the SF-36 hedlth
survey. J. Clin. Epodemial., Vol.51(11):1139-1147, 1998.

48.C.A McHomey er d. The MOS 36-Item Short-Form Hedlth Surver(SF-36):111. Test
of Data Quality, Scaling Assusmptions and Relibility Across Diverse Patient Groups.
Medica Care, 31:247-263, 1994.

49.Daughton D, Fix AJ, Kass |, McDonad T, Stevens C. Relationship between a
pulmonary function test (FEV1) and the ADAPT quality-of-life scale. Perceptua &
Motor Skills, 57(2):359-362, 1983 Oct.

50.Helmstadter, GC. Princip;es of psychologicd measurement. New York, NY':
Appleton-Century-Crofts, Inc. 1964.

51.Nunnaly, JC. Psychomertic theory, 2" edition. New York, NY: McGraw-Hill.

-42-



18-24
25-34
35-44
45-54
55-64
64-74
74

19

2.0-24
2.5-2.9
3.0-34
3.5-39
4.0-44
4.5

14

1.5-19
2.0-24
2.5-2.9
3.0-34
3.5-3.9
4.0

60
61-70
71-80
81-90
91-100

243
213

12
55

101
126
68
10

282
131
43

30
77
105
85
74
49
36

23
74
128
100
81
31
19

13
20
137
240
46

53.3
46.7

2.6
121
184
22.1
27.6
14.9

2.2

61.8
28.7
9.4

6.6
16.9
23.0
18.6
16.2
10.7

7.9

5.0
16.2
28.1
21.9
17.8

6.8

4.2

2.9
4.4
30.0
52.6
10.1




SF-36

10 4 2 5 4 2 3 5

(%)? 9.21 114 75 114 9.2 14.0 13.6 94

77.6 54.8 62.4 43.0 46.8 82.0 59.5 58.5

25 65.0 0.0 42.0 25.0 33.3 75 0.0 44.0

50 85.0 50.0 62.0 44.4 45.0 100 66.7 56.0

75 950 100.0 84.0 0.0 60.0 100 100 72.0

Csdling (%)° 160 331 173 1.8 11 461 397 1.5

Floor (%)° 0.4 25.0 15 2.9 1.8 2.2 23.2 0.9
b Ceiling effect

® Floor effect



SF-36 +

77.6822.2 54.8+41.8 62.4+25.€ 43.0+21.8 46.8+20.c 82.0+24.4 59.5+42.5 58.5+18.9
18-24 86.919.7 52.1+34.5 52.0+35.9 3524215 51.7427.4 83.3+20.2 66.7+42.6 57.7+20.6
25-34 88.2+16.1 65.7+37.1 66.8+24.2 42.9+19.1 43.3+19.3 78.5+24.4 61.4+40.0 54.1+16.3
35-44 84.4+15.6 64.9+38.1 67.1+23.7 47.3+22.0 49.5+21.0 81.6+23.1 56.4+41.1 58.6+19.4
45-54 81.5420.2 59.7443.0 62.4+27.1 44.1+23.7 46.2+20.9 85.6+24.2 68.0+40.0 60.5+18.6
55-64 72.5+25.2 46.8+42.0 61.7+24.2 39.7421.0 45.5+19.4 81.7+24.0 57.5+44.1 57.5+18.3
64-74 64.6122.9 39.9+43.3 56.1+25.5 42.7421.8 48.8+21.2 84.3+24.2 54.7+46.3 61.3+21.5
74 55.5426.1 52.5+47.8 60.4+30.7 44.0+21.0 46.3+20.5 60.0+37.6 33.3+47.1 54.5+14.5

82.7+19.3 60.8+41.1 66.6+25.5 47.2421.2 49.4421.7 83.6+24.1 63.6+41.2 61.4+20.0
18-24 84.6+14.2 37.5+25.0 26.0+24.02 23.8+21.7 30.0+19.6 68.8+26.0 66.7+47.1 45.0+16.5
25-34 88.3116.6 60.9+40.1 64.9+25.0 42.2+17.8 39.4+17.5 77.3+26.8 58.3+40.6 53.7+16.7
35-44 87.1+13.9 67.2+38.6 81.3+22.6 48.1+21.7 51.2423.1 80.8+23.6 56.6+40.1 60.0+20.2
45-54 87.9+14.1 68.5+39.2 67.5+27.1 52.2+20.5 52.1+19.1 90.4+20.4 73.9+36.0 66.0+18.4
55-64 81.3+22.4 61.4+42.7 67.9+24.1 46.1+21.0 50.8+21.8 89.2+18.6 68.8+42.4 62.5+19.7
64-74 71.3422.0 46.6+43.0 63.1+26.0 47.7422.9 52.4+23.4 83.0+25.9 59.3+45.9 65.4+23.5
74 65.0£25.2 50.0+50.0 70.0+31.3 48.7422.4 51.0+25.1 67.9+40.1 53.3+50.6 56.8+14.8

71.8+24.1 47.7¥41.7 57.4+24.9 38.0+21.6 43.9+18.8 80.0+24.7 54.7+43.6 55.1+16.8
18-24 88.1+7.5 59.4+37.6 65.0+34.6 40.9+20.4 62.5+24.8 90.6+12.9 66.7+43.6 64.0+20.4
25-34 88.0+15.8 73.7+30.6 69.6+23.2 44.2421.6 49.4+20.7 80.6+20.5 66.7+38.5 54.9+16.1
35-44 79.7+17.5 61.2+37.6 60.3+24.2 45.94+22.9 46.6+16.9 83.0+22.6 56.0+43.6 56.3+18.0
45-54 75.7423.0 50.6+45.3 57.1+26.4 36.1+24.3 40.5+21.1 80.5+27.0 62.0+43.4 55.3+17.5
55-64 66.1+25.4 35.8+38.3 57.2+23.5 34.9+20.0 41.6£16.5 76.3+26.0 49.0+43.7 53.8+16.4
64-74 50.6+18.6 27.5+42.1 43.9+19.7 34.2+17.2 42.3+15.3 86.8+21.0 45.1+47.1 54.0+15.4
74 33.3£10.4 58.3+52.0 38.0+14.7 30.0+7.1 38.3+7.6 41.7+289 0.0+0.0 50.7+16.2




SF-36

0.4
0.37~0.71 0.45~0.79 0.11~0.45 10/10(100%) 79/80(98.8%)
0.49~0.50 0.69~0.74 0.27~0.67 4/4(100%) 31/32(96.9%)
1.32~1.36 0.82 0.35~0.56 2/2(100%) 16/16(100%)
0.94~1.31 0.58~0.70 0.21~0.53 5/5(100%) 38/40(95.0%)
1.26~1.27 0.65~0.69 0.24~0.61 4/4(100%) 30/32(93.8%)
0.89~1.25 0.68 0.20~0.53 2/2(100%) 16/16(100%)
0.49~0.50 0.62~0.78 0.29~0.63 3/3(100%) 23/24(95.8%)
1.16~1.35 0.41~0.68 0.06~0.62 5/5(100%) 34/40(85.0%)
SF-36 ( )
a
Cronbach’ s
a

0.92

0.87 0.56

0.90 0.46 0.48

0.86 0.40 0.46 0.56

0.84 0.38 0.56 0.54 0.59

0.78 0.48 0.47 0.45 0.33 0.50

0.85 0.43 0.69 0.40 0.38 0.48 0.50

0.80 0.25 0.44 0.42 0.57 0.70 0.49 0.46
p<0.001



SF-36

0.82 011 0.69 1.00 0.02
0.78 0.34 0.73 0.90 0.16
0.47 0.56 0.53 0.32 0.43
0.25 0.77 0.66 0.09 0.81
0.34 0.81 0.77 0.17 0.90
0.62 0.38 0.53 0.57 0.20
0.73 0.31 0.63 0.79 0.13
0.19 0.86 0.77 0.05 1.00
r 07 03 r 07

r 03
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(r=285) (r=131)

82 33.7% 121  49.8%

200 93.9% 10 4.7%

a 51.5+13.1 48.5£14.5
a 157.9+8.0 167.145.9
a 60.1+10.3 64.8+10.3
a 2885.2+780.9  3714.12+728.2 3628.2+1013.2
a 2390.9+660.4  2963.4+710.0
a 82.5+8.1 79.3t8.3

40 8.8%

2863.3+967.9

174.05% ©

4.17*¢
78.67+ ¢
11.49¢ @

56.30+ ¢
32.37+ ¢

10.87+ ¢

o o o *

p<005 t p<00l F p<0.001

+



SF-36

+
(=) (n=)* t
76.0£22.7 80.1+21.6 1.83
54.0+41.9 56.1+41.8 0.49
61.9+25.6 63.1+25.7 0.48
42.0£22.9 44.4+19.9 1.05
47.7+20.3 45.5+20.9 1.07
83.1+23.5 80.2+25.8 1.15
60.7+42.3 57.7+42.9 0.67
58.7+18.2 58.0+19.9 0.37
b 50.9+ 9.6 50.9+ 9.6 0.03
c 51.0+10.2 49.8+10.3 1.04
b
SF-36
+ a
(n=) °(n9) t
79.1+1.4 73.9+1.9 2.00*
58.1+2.8 47.843.9 1.97*
64.8+1.7 57.242.4 2.38*
445+15 39.242.0 1.96
50.0+1.4 40.9+1.9 3.561
84.8+1.7 76.6+2.4 257t
64.2+2.9 50.6+4.0 2.49t
61.0+1.3 53.5+1.7 3.17¢
¢ 51.6+0.7 49.3+0.9 1.86
d 52.0+0.7 47.4+1.0 3.39¢

*
a
b

c

d

p<0.05 1 p<001 % p<0.001
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SF-36

( )
0.37% 0.38% 0.12*
0.14* 0.11* -0.00
0.14* 0.10 -0.06
0.20% 0.161 -0.03
0.07 0.03 -0.08
0.05 0.03 -0.03
0.02 -0.00 -0.02
0.04 0.01 -0.07
a 0.21% 0.20% 0.07
b 0.04 -0.01 -0.11*
* p<005 T p<001 % p<0.001
b
a SF-36
( )
0.14t1 0.14* 0.10
0.04 -0.01 -0.03
0.04 0.01 -0.03
0.13* 0.10 0.01
0.04 0.00 -0.04
0.04 0.02 -0.02
-0.01 -0.03 -0.00
0.02 -0.01 -0.02
b 0.06 0.04 0.03
c 0.04 0.01 -0.04

p<0.05 T p<0.01

o T 9 *



FEV, FVC a

175 175
¢ ) 45 45
FEV, FVC
Morri, 1971 20-84 517 3.63 3.62 0032 484 583 0025
fg%“'ack' 1579 870 3.74 3.59 0023 452 476 0014
(13;?;“6“ 21-64 189 3.59 4.05 0031 451 611  0.032
Crapo, 1981 1591 125 3.96 4.14 0024 489 600 0021
g‘é‘gm’ 25-84 86 381 6.65 0029 464 844 0030
Dockery,
e 25-74 624 3.78 472
Wu, 1981 2 20-70 124 3.66 3.89
2384 81 344 494 0023 428 633 0023
? 175 45 x( 1.75) x( 45)

American Thoracic Society-Medical Section of the American Lung Association. Lung Function Testing:
Selection of Reference Values and Interpretative Strategies. Am Rev Respir Dis 1991; 144:1202-1217.

FEV, FVC a
1.65 1.65
: 45 45
FEV; FVC
Morri, 1971 20-84 471 2.72 3.50 0025 354 453 0024
%‘%“'ac"’ 15-79 452 2.87 2.37 0019 3.36 308 0015
%J?;‘Jer’ 21-64 514 2.71 3.17 0031  3.39 464  0.027

Crapo, 1981 15-84 126 2.92 342 0.026 3.54 491 0.022

nggson, 20-87 204 2.79 3.09 0020 3.36 427 0017
Dockery, i
. 2574 1830  2.79 341
Wu, 1981 > 19-70 145 2.61 2.93

20-86 197 2.70 3.69 0020 324 490 0018
a 1.75 45 x( 1.75) x( 45)

American Thoracic Society-Medical Section of the American Lung Association, Lung Function Testing:
Selection of Reference Values and Interpretative Strategies. Am Rev Respir Dis 1991; 144:1202-1217.
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(FVC)

2
a b c 2 2 2 X x R R d

1 -5.764% 6.335% -0.023% 0.625 -
2 52584* -64.23* -0.022% 21.28* 0.649 0.024
3 -6.7061 6.168f 0.028 -0.001 0.643 0.018
4 56.446* -70.36* 0.035 23.07* -0.001* 0.671 0.046
5 -5.931t 6.541% -0.023% -0.003 0.626 0.001
6 53.281* -67.31* 0.068* -0.013 22.41* -0.001t 0.686 0.061
7 54.937* -71.68* 0.056 0.054* 23.71* -0.001* -0.000 0.665 0.040
8 8258 -1.971 -0.023% -0.218 0.129 0.637 0.012
9 -5569t 6.608% -0.032 -0.011 0.000 0.627 0.002
10 11.945 -3.397 -0.048 -0.281 0.154 0.000 0.641 0.016
11 51.261* -57.01 0.038 -0.190 14.96 -0.001 -0.001 0.217 0.703 0.078
12 54.678* -71.63* 0.060 0.058* 23.69* -0.001* -0.000 -0.000 0.689 0.064

13 51.783* -56.67 0.029 -0.210 14.73 -0.001 -0.001* 0.224 0.000 0.704 0.079
* p<005 1t p<00l % p<0.001
a b

c d 1 R2
(FVC)

a b c 2 2 2 X x R i d
1 -4.047% 4.902% -0.018% 0535 -
2 43.788%f -57.10%-0.017% 20.05% 0.566 0.031
3 -4.519% 4.936F 0.001 -0.000 0.539 0.004
4 47.414% -62.65% 0.010 21.86% -0.000* 0.576 0.041
5 -3.922f 4.799% -0.018% 0.001 0.532 -0.003
6 46.842% -61.82+ 0.008 0.000 21.57+ -0.000 0.572 0.037
7 47.107% -61.99% 0.009 -0.005 21.63f -0.000 0.000 0.572 0.037
8 14.480t -7.134* -0.018%-0.328% 0.213% 0.559 0.024
9 -4.789F 4.778% -0.000 0.017 -0.000 0.536 0.001
10 13.973* -6.897 -0.015 -0.319t 0.208t -0.000 0.559 0.024
11 47.336% -54.281 0.002 -0.214* 16.33t1 -0.000 -0.000 0.153* 0.582 0.047
12 45.720% -61.40% 0.026 0.014 21.43% -0.000* 0.000 -0.000 0.575 0.040

13 46.543f -54.78t 0.011 -0.183 16.761 -0.000 -0.000 0.138 -0.000 0.582 0.047
* p<005 T p<00l F p<0.001
b

a

Cc d 1 R2
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(FVC)

a b c 2 2 2 X x R R d
1 -5.070% 6.041%f -0.025% 0576 -
2 37564 -44.95 -0.025% 15.23 0.583 0.007
3 -5.595% 6.084% -0.006 -0.000 0.579 0.003
4 39,530 -47.96 -0.003 16.14 -0.000 0.587 0.011
5 -4561t 5.498% -0.026% 0.006 0.583 0.007
6 38.033 -45.94 -0.009 0.005 15.40 -0.000 0.591 0.015
7 39154 -47.74 -0.010 0.019 1592 -0.000 -0.000 0.591 0.015
8 7426 -1.694 -0.026 -0.172 0.107 0.590 0.014
9 -5.655% 5.455% -0.003 0.025 -0.000 0.588 0.012
10 4504 -0.430 -0.010 -0.127 0.088 -0.000 0.592 0.016
11 26.752 -26.85 -0.014 -0.128 7.679 -0.000 -0.000 0.098 0.594 0.018
12 30.035 -37.47 0.006 0.022 12.854 -0.000 -0.000 -0.000 0.593 0.017
13 22924 -23.82 -0.002 -0.098 7.145 -0.000 -0.000 0.080 -0.000 0.595 0.019
* p<005 Tt p<00l F p<0.001
a b c d 1 R2
(FEV,)
a b c 2 2 2 X x R i d
1-4.133* 4.946% -0.024% 0540 -
2 32325 -39.15 -0.023% 13.30 0.550 0.010
3 -5.075t 4.779% 0.028 -0.001 0.560 0.020
4 36.050 -45.05 0.032 15.03 -0.001* 0.574 0.034
5 -3.886* 4.641% -0.0241 0.004 0.543 0.003
6 35.308 -44.34 0.040 -0.003 14.87 -0.000 0.575 0.035
7 38.091 -51.68 0.020 0.109 17.05 -0.000 -0.000 0.586 0.046
8 3.038 0.487 -0.024% -0.101 0.063 0.546 0.006
9 -2.850 4.832t -0.050 -0.018 0.000 0.548 0.008
10 8.354 -1.569 -0.060 -0.191 0.098 0.001 0.554 0.014
11 34.846 -38.73 0.004 -0.106 9.322 -0.000 -0.002* 0.191 0.598 0.058
12 39.159 -51.89 0.008 0.089 17.14 -0.000 -0.000 0.000 0.587 0.047
13 36.412 -37.71 -0.021 -0.165 8.645 -0.000 -0.002 0.212 0.000 0.601 0.061
* p<005 ¥

a

p<001 % p<0.001
b

[

d 1 R



2
a b c 2 2 2 X x R R d

1 -2.484t1 3.689% -0.020% 0567 -
2 40.637% -52.20% -0.019% 18.07% 0.601 0.034
3 -2.3541 3.681% -0.025* 0.000 0.568 0.001
4 41.092% -52.89% -0.016 18.30 -0.000% 0.601 0.034
5 -2.445t 3.707% -0.020% -0.001 0.566 -0.001
6 40.522%-52.10f -0.016 -0.001 18.04f -0.000 0.598 0.031
7 41.147%-52.48% -0.016 -0.014 18.18f -0.000 0.000 0.599 0.032
8 9.122 -3.794 -0.020% -0.208* 0.134* 0.580 0.013
9 -2.890t 3.699% -0.011 0.007 -0.000 0.567 0.000
10 9.250 -3.853 -0.020 -0.210* 0.135* 0.000 0.580 0.013
11 41.094% -48.761 -0.020 -0.110 15.68t 0.000 0.000 0.071 0.602 0.035
12 40.488% -52.12% -0.009 -0.006 18.06% -0.000 0.000 -0.000 0.600 0.033

13 40.809 -48.90 -0.016 -0.010 15.82 0.000 0.000 0.065 -0.000 0.602 0.035
* p<005 T p<00l F p<0.001
b

a c d 1 R
(FEV,)
a b c 2 2 2 x x R R d
1-3.249* 4.6271 -0.030% 0584 -

2 30.009 -35.15 -0.030% 11.88 0.588 0.004
3 -3.297* 4.631% -0.028 -0.000 0.584 0.000
4 30.336 -35.65 -0.026 12.03 -0.000 0.588 0.004
5 -2642 3981 -0.031 0.008 0.593 0.009
6 28.164 -32.72 -0.036 0.008 10.95 0.000 0.597 0.013
7 29.829 -35.39 -0.037 0.028 11.73 0.000 -0.000 0.598 0.014
8 3.682 0.186 -0.030f -0.089 0.057 0.595 0.011
9 -3.09 3.693f -0.021 0.015 -0.000 0.594 0.010
10 2.663 0.627 -0.025 -0.071 0.050 -0.000 0.596 0.012
11 23.852 -25.32 -0.038 -0.043 7.754 0.000 -0.000 0.047 0.599 0.015
12 28.705 -34.12 -0.035 0.028 11.35 0.000 -0.000 -0.000 0.598 0.014

13 24.309 -25.68 -0.040 -0.046 7.817 0.000 -0.000 0.050 0.000 0.599 0.015
* p<005 1 p<00l t p<0.001
a b

C d 1 R2



a b 2 2 R? q
( ) ( ) ) ) (
(FvC)
49361 62233 0027  20581* 0000 0008 .. oo
(25591) (30.904) (0.027) (9.300) (0.000) (0.004) :
(FvC)
47790f 63252 O00LL  22049F 0000 0001  .eor 0oog
(12.854) (16690) (0.013) (53%4) (0.000) (0.001) :
(FvC)
4817t 5650t  -0.025 0.005*
(L508)  (0.852)  (0.003) (o002 0608 0027
(FEV1)
5468t 5108t  -0.022% 0.012+
(1616)  (0.896)  (0.004) (0003 0620 0080
(FEV1)
42014t 53943t -0019+ 186041 0.001
(11.280) (14590) (0.002)  (4.714) ©o001) 0595 -0.006
(FEV1)
2757 4008t  -0.029% 0.005*
(1476)  (0.834)  (0.003) 0o02) 0006 0022

p<0.05 1t p<001 % p<0.001
b
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Technicd
Biologic
Within individud

Between individual

Between population

Medical Section of the American Lung Association. Lung Function Testing: Selection of Reference Values
and Interpretative Strategies. Am Rev Respir Dis 1991; 144:1202-1217.



SF-36 Cronbach’ sa
+ % % a
77.6+22.3 16.0 0.4 0.92
73.2426.6 19.2 0.8 0.93
1 84.2+23.3 38.8 0.8 0.93
51 91.3+17.2 51.6 0.5 0.92
28 86.0+15.4 21.6 0.0 0.78
57 94.4+13.5 69.0 0.2 0.93
54.8+41.8 33.1 25.0 0.87
56.7+40.5 36.7 24.3 0.84
81.0+34.0 70.9 10.3 0.89
87.8+27.0 78.2 4.8 0.84
58.0+39.5 36.2 20.5 0.83
91.1+26.5 87.8 6.5 0.95
62.4+25.6 17.3 1.5 0.90
68.7+25.1 17.8 0.9 0.82
75.2423.7 31.9 0.6 0.90
79.5+22.8 40.3 0.3 0.78
70.4+27.8 34.6 2.2 0.87
82.1+14.6 65.7 0.4 0.87
43.0+21.8 1.8 2.9 0.86
60.0+21.3 1.4 0.2 0.78
72.0+20.3 7.4 0.0 0.81
76.7+17.8 9.8 0.1 0.77
51.5+18.3 0.0 1.6 0.71
67.6+19.7 2.0 0.1 0.84

71
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SF-36 Cronbach sa ()

+ % % a
46.8+20.5 1.1 1.8 0.84
53.5+22.1 0.9 11 0.87
60.9+21.0 1.5 05 0.86
95.6+17.3 2.0 0.0 0.81
55.8+20.9 1.1 2.2 0.74
69.0£14.3 7.6 0.0 0.73
82.0+24.4 46.1 2.2 0.78
80.5+24.3 46.3 0.9 0.85
83.3+22.7 52.3 0.6 0.68
83.9+20.4 48.7 0.1 0.77
85.3+20.2 54.1 05 0.65
89.1+16.1 51.5 05 0.76
59.5+42.5 39.7 23.2 0.85
68.8+39.7 56.1 18.1 0.83
81.3+33.0 71.0 9.6 0.82
77.4434.2 63.7 10.6 0.76
52.8+40.8 324 29.7 0.77
91.4+26.3 88.8 6.5 0.93
58.5+18.9 15 0.9 0.80
71.4421.1 4.4 0.1 0.90
74.7£18.1 39 0.0 0.84
69.3+18.2 25 0.0 0.86
68.7+19.1 3.2 11 0.77
73.6+13.3 4.1 0.0 0.78




11
51
28
57

0.82
0.85
0.74
0.78
0.65

011
0.12
-0.06
-0.08
0.57

0.78
0.81
0.63
0.63
0.83

0.34
0.27
0.33
0.34
0.74

0.47
0.76
0.72
0.61
0.71

0.56
0.28
0.27
0.23
0.64

0.25
0.70
0.63
0.70
0.73

0.77
0.37
0.40
0.10
0.60

0.34
0.47
0.41
0.48
0.67

0.81
0.65
0.75
0.51
0.71

0.62
0.42
0.36
0.20
0.70

0.38
0.67
0.73
0.74
0.69

0.73
0.17
0.01
0.05
0.72

0.31
0.78
0.82
0.74
0.84

0.19
0.17
0.20
0.10
0.60

0.86
0.87
0.84
0.77
0.73
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