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Accuracy of Spirometry at Predicting Restrictive Pulmonary Impairment
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Background : Low spirometric forced vital capacity(FVC) in conjunction with a normal or high ratio of
the forced expiratory volume at 1 second to the forced vital capacity(FEV/FVC%) has traditionally been
classified as a restrictive abnormality. However, the gold-standard diagnosis of a restrictive pulmonary
impairment requires a measurement of the total lung capacity (TLC). This study was performed to
determine the predictive value of spirometric measurements of the FVC for diagnosing a restrictive
pulmonary abnormality.

Methods : Test results from 1,371 adult patients who undertook both spirometry and lung volume
measurements on the same visit from January 1999 to December 2000 were enrolled in this study. The
test values for the FVC, the TLC that was below 80% of predicted value, and a FEVY/FV(C% that was
below 70%, were classified as being abnormal.

Results : Of the 1371 patients, 353 patients had a reduced a FVC. Of these patients, 186 patients had
a reduced TLC. Therefore, the positive predictive value was 52.7%. Of the 196 patients with a normal
FEV/FVC% and a reduced FVC, 148(755%) patients had a lower TLC. Thirty eight (24.2%) patients
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out of 157 patients with a low FEV/FVC% and a low FVC showed a restrictive defect.
Conclusion ' Spirometry is useful to rule out a restrictive pulmonary abnormality, but a restrictive
pattern on the spirometry dose not mean there is a true restrictive disease. For the patients with a low

FVC, TLC measurements are essential for diagnosing a restrictive pulmonary impairment. (Tuberculosis

and Respiratory Diseases 2003, 54:330-337)

Key words : Respiratory function tests, Lung volume measurements, Total lung capacity, Vital
capacity, Spirometry, Whole body plethysmography.
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Table 1. Forced vital capacity versus lung volume testing : The test characteristics of

spirometry vs the gold standard

No. of restriction

No. of nonrestriction

(Low TLC) (Normal TLC) Total
Low FVC 16 167 %53
Normal FVC 45 973 1018
Total 21 1140 1371

Definition of abbreviations : TLC = total lung capacity; FVC = forced vital capacity
Sensitivity = 186/231 = 80.5%,; specificity = 973/1,140 = 85.4%; positive predictive value =
186/353 = 52.7%; negative predictive value = 973/1,018 = 95.6%
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Fig. 1. Ability of the percentage predicted value
of the forced vital capacity to predict a
pulmonary restriction.

1.

o

% TLC/' #a9 A%
2 Jtti(Table 2).

38#(242%)2 AhpA o

5. B8ty EBIIF0H0IM FVCY FEV.Q| HAL of
HE0| CHEt ulBol X0l TLCO Zt2

ALF FHAMA FEV/FVC%9 FVC7t 5% 7t
2% 1573 FVCS FEVI9] A4 ojZ3Zkel) 3
H|&2] ztol7t 15% ulukel 60#| e} 1 xbolr} 15%
ol 97HE o TLCHH 428 A=E 4y
Hith FVCe FEVi19 B4 d&gtel digh vl g
o o)zt 15% w9kl 603 F TLC7F 228 4
FE M TLCE 2% AT #7348 o
Fote WUZEE 895%(34/3), HolmE 782%
QF/11DelA 1, F4 dESEE 56.7%34/60), SA
& EE 95.9%(93/97)% tHTable 3).

Table 2. Prevalence of a pulmonary restriction in four spirometric groups

Spirometric pattern No. Low TLC
Normal 586 43 (7.3%)
Obstructive 432 2 (0.5%)
Restrictive 196 148 (75.5%)
Combined 157 38 (24.2%)
Total 1371 231 (16.8%)

Definition of abbreviations : TLC = total lung capacity
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Table 3. Test characteristics of a combined spirometric pattern
Difference between

9%FVC and %FEV, Low TLC Normal TLC Total
< 15% 34 (56.1%) 26 (43.3%) 60
16% 4 (41%) 93 (95.9%) 97
Total 38 (24.2%) 119 (75.8%) 157

Definition of abbreviations : %FVC = percent predicted value of forced vital capacity; %FEV)
= percent predicted value of forced expiratory volume at 1 second; TLC = total lung capacity
Sensitivity = 34/38 = 895%; specificity = 93/119 = 78.2%; positive predictive value = 34/60 =
56.7%,; negative predictive value = 93/97 = 95.9%
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