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Background: Differences in lung volumes among various eth-

nic groups are known to occur; however, this has not been Abbreviations used

studied in Filipinos. FEF,s.75 Forced expiratory flow from 25% to 75% of
Objective: We sought to assess pulmonary function in healthy, forced vital capacity

nonsmoking Filipinos residing in the United States compared FEV;: Forced expiratory volume in 1 second

with standards for white subjects. FVC: Forced vital capacity

Methods: Healthy adult Filipinos, age 18 years or greater, were PEFR: Peak expiratory flow rate

recruited. All subjects were screened with health question-

naires to exclude those with cardiopulmonary disease. Pul-
monary function tests were performed by using forced expira-  monary function values have also been shown to vary
tory maneuvers. Value_s for FEV,, forced vital capacity (FVC), according to race or ethnicity’3 For example, normal
FEV,/FVC, forced expiratory flow from 25% to 75% of FVC, lung volumes for a given age, height, and sex are lower
and peak expiratory flow rate were compared with predicted for African Americans compared with white subje‘tﬁs
values for white subjects (ie, without a racial adjustment). Therefore when performing spirometry in African Amér-
Results: Two hundred twenty-four healthy subjects (121 men . . p gsp : ry

and 103 women) completed the study. The group means (asa  icans, & racial adjustment or correction factor to the stan-

percentage of the predicted standard for white subjects) were ~ dard for white subjects is often usktt

as follows: FEV,, 86%; FVC, 84%; FEV ;/FVC, 103%; forced Normal spirometric values for Filipinos have not been
expiratory flow from 25% to 75% of FVC, 96%; and peak previously reported. Knowing whether to apply a racial
expiratory flow rate, 107%. These findings are very similar to adjustment in this ethnic group is critical to the correct
those for African Americans and other Asians. interpretation of pulmonary function studies. The objec-

Conclusion: We conclude that it is appropriate to use an 85%  tjve of this study is to determine whether some racial cor-

racial adjustment for FEV, and FVC when interpreting pul- rection factor should be applied when assessing lung
monary function test results in Filipinos. (J Allergy Clin function in Filipinos

Immunol 1999;104:338-40.)
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ume, forced vital capacity, racial differences, Filipino . .
pactty P Adult (age, 18 years or greater) nonsmokers from bilateral Fil-

. . . ipino ancestry were recruited. Nonsmoker is defined as total smok-

Pulmonary function testing (spirometry) has beenjng of less than 0.5 pack-years and no smoking within 6 months of
widely used as an objective measure to diagnose respirthe study. All subjects were screened by means of health question-
tory disease and to assess the severity and monitor thnaires to exclude cardiopulmonary disease or other disease that

course of therapy in such disease. Normal spirometrimight be expected to affect pulmonary function. Specifically, to be
values for white males and females have been well estaleligible subjects stated that they had never had the following: asth-
lished1-3 These values have been shown to vary accordma, chronic bronchitis, emphysema, tuberculosis, lung cancer, pneu-
ing to age, height, and sex. Mathematical equations havmonia,_ chronic cot_Jgh, hemoptysis, persistent s_hortness of breath_or
been developed to generate normal predicted values forwheezmg, heart disease, heart attack, heart failure, chest deformity,

. biect the basis of th ataRUl or chest operation. The subject’s height was measured without shoes
given subject on the basis of these param ul- and rounded to the nearest inch. Weight and blood pressure were

measured, and subjects with gross obesity and hypertension were
excluded. All tests were done in the standing position. A single
portable spirometer (Cybermedic, Louisville, Colo) was used for
From the Department of Internal Medicine (Allergy Division), Naval Medical t€sting throughout the study. The machine was calibrated daily.
Center, San Diego. Spirometry was performed according to guidelines provided by
The Chief, Navy Bureau of Medicine and Surgery, Washington, DC, Clinical the American Thoracic Society.Subjects were instructed in the
Investigation Program sponsored this study, no. S-94-121, as required bjorced expiratory maneuver and demonstrated appropriate tech-
NSHSBETH 6000.41A. nique. A minimum of 3 acceptable forced expiratory maneuvers
The view; lexpre‘ssed in thig article are those of the authors and do not reﬂe%as performed. Mean values (+ SD) were calculated for percent
the official policy or position of the Department of the Navy, Department predicted of FEY, forced vital capacity (FVC), FENFVC, forced

of Defense, or the US Government. .
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TABLE I. Spirometric values in 224 healthy Filipino adults compared with standards for white subjects

FEV,/
FVC (L), FEV, (L), FVC (%), FEF 5 75
Age Average Average % of % of % of (L/s), % of  PEFR (L/s),
range age height predicted  predicted predicted predicted % of predicted
Sex (y) n (y) (in) value value value value value
Men 18-24 26 21+2 65+3 88 + 14 89 +12 1037 95+21 108 + 13
25-34 41 30+3 66 2 84 +11 86 + 10 103 +5 98 + 20 103 £ 17
35-44 38 39+3 66 +2 86 +9 87+9 1026 93 22 111 £ 14
45-54 11 48 + 2 65+2 799 83+8 106 + 6 100 + 28 107 £ 21
=55 5 64 £6 65+2 82+14 837 103 £10 90 +31 106 + 19
All men 121 3411 66 +2 85+ 11 86 +10 103 6 96 + 22 107 £ 16
Women 18-24 9 202 61+2 85+ 13 88 + 13 103 +4 98 £ 17 111 +20
25-34 23 31+3 61+2 88 +11 88+9 100+5 89 +15 106 + 32
35-44 36 40+3 61+2 84 +11 86 +11 103 £ 4 99 +21 115+ 26
45-54 21 48 +3 60+1 83 +13 84 +£10 102+ 6 92 +22 103 £ 21
=55 14 60 £5 61+3 81 +13 87 +17 108 + 6 113 +43 97 £ 18
All women 103 41 £ 12 61+2 84 +12 86 +11 1035 97 £ 25 106 = 27
All subjects 224 37+12 63+3 84 +11 86 + 10 103 +6 96 + 23 107 + 22

All values are means + SD.

RESULTS available remedy when using computer software that

A total of 224 healthy, nonsmoking Filipinos (age contains only reference standards for white subjécts.
range, 18 to 71 years; 121 men and 103 women) peiThus as a practical matter, when studying a patient of a
formed acceptable forced expiratory maneuvers. The aggiven ethnicity, practitioners need to know whether to
distribution and average heights of subjects, along witrapply a racial correction factor, as well as the magnitude
their spirometric results (as a percentage of predictecwf such a factor.
value on the basis of standards for white subjects), ar No previous study has evaluated normal lung function
shown in Table I. in Filipinos. On the basis of this study, lung volumes
(FVC and FEV) in healthy Filipinos are seen to be about
15% lower than established values for white subjects.
These same relatively lower lung volumes were found for

There are known to be differences in normal lung vol-men and women. Although some variation was seen
umes among various ethnic or racial groups. For examamong age groups, there was no obvious pattern to this
ple, lung volumes (FVC and FEYare about 12% lower variation. Some of the age group variation may well be
in black subjects compared with white subjécSimi- due to the small number of subjects in some of the age
larly, normal values for several Asian populations havegroups, and attributing precise values to a given age
been shown to be lower than those for white subjectsgroup would require caution.

Ventilatory studies of Chinege? Japanesé).1!Indian? As with other studies of ethnic or racial differences in
Malaysian?.12 and Micronesiak? subjects found that lung function46.10.12values for FE\/FVC were found
their FEV; and FVC values, standardized for age, height,to be nearly the same as would be predicted for white
and sex, are approximately 10% to 15% lower than thosisubjects. This reflects the fact that REAhd FVC are

for white subjects. In contrast, studies of American Indi-lower compared with standards for white subjects but are
ans6 and Hispanic AmericaA$ have shown those lower to the same degree, such that this ratio remains
groups to have pulmonary function test values similar tcunaffected. Similarly, FEJ ;5 represents a ratio relative
those for white subjects. Various explanations, such ato FVC and would likewise be unaffected by a propor-
body habitus, have been proposed for these differencetional reduction. PEFR was also found to be the same (or
but race or ethnicity itself seems to be the determinanperhaps even increased) relative to standards for white
factor? subjects, indicating that the relatively lower lung vol-

It is essential, when assessing lung function in a giverumes in Filipinos do not affect the initial generation of
ethnic group, to use appropriate predicted normal valueflow as part of a forced expiratory maneuver.
for that ethnic group. Otherwise, normal lung function In summary, when performing pulmonary function
studies may be interpreted as abnormal, leading tdesting in Filipinos, we believe it is appropriate to apply
unnecessary further diagnostic investigation and inapproan 85% racial adjustment (ie, correction factor of 0.85) to
priate treatment. The most common practice wherthe standards for white subjects for FVC and FEV
attempting to adjust for racial or ethnic differences in
pulmonary function is to apply some correction factor to e thank Paul Enright, MD, for his helpful comments and the
predicted values for white subjects. This practice is inex-Corpsmen of the Allergy Clinic for recruiting subjects and per-
act and may lead to errdiut it is typically the only  forming pulmonary function testing.

DISCUSSION
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