
Spirometric definition of COPD:
exercise in futility or factual
debate?
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The current international guidelines for
the diagnosis and management of COPD
recognise spirometry as a major criter-
ion to confirm a clinical diagnosis of
COPD.1e3 The specific role of spirometry
for the diagnosis of COPD is to identify
the presence if airflow obstruction, which
is the essential requirement for the defi-
nition of the disease. Although a reduction
of the ratio of forced expiratory volume in
one second (FEV1) to forced vital capacity
(FVC) has been consistently adopted as an
unquestionable sign of airflow obstruc-
tion, no consensus has been achieved
regarding the cut-off to separate healthy
from obstructed subjects.

In 1986 the American Thoracic Society
(ATS) suggested an obstructive abnor-
mality be present when FEV1/FVC is
<0.75 independent of age and sex.4 By
contrast, the European Respiratory
Society (ERS) recommended the use of the
ratio of FEV1 to slow vital capacity (VC)
with cut-off values as percentage of
predicted for age and sex (88% for males
and 89% for females).5 These values,
which roughly correspond to the lower
5th percentiles of a healthy population,
take into account the physiological age-
related decrease of lung elastic recoil. In
line with this statistics-based approach,
the recent joint document ATS/ERS on
standardisation if lung function testing6

indicated an FEV1/VC or FEV1/FVC below
the lower 5th percentile as the lower limit
of normality (LLN) to define airflow
obstruction. At variance with this recom-
mendation, the Global Initiative for
Chronic Obstructive Lung Disease
(GOLD) defined COPD by an opinion-
based fixed FEV1/FVC<0.70,7 which was
subsequently adopted also by the British
National Institute for Health and Clinical
Excellence (NICE)2 and the Canadian
Thoracic Society.3

Since then, the appropriateness of
a fixed FEV1/FVC cut-off for diagnosis of
COPD has been long debated without
coming to a consensus, mainly because of
the lack of consensus on the gold-standard
for diagnosis of COPD. Therefore, the
recommendation of any given spirometric
criterion for diagnosis of COPD can be
only based on the balance between pros
and cons. Although one may consider this
debate as an endless speculation, the
choice of different spirometric criteria for
COPD may have profound impact on
both epidemiologic and clinical studies, as
well as on daily clinical practice.
The major problem of the fixed ratio

was clearly highlighted in population
studies showing that it carries the risk of
over-diagnosis in elderly non-smokers8e10

and under-diagnosis in young smokers.11

Moreover, the chance of misclassification
is expected to be sex dependent, because
FEV1/FVC declines with age faster in
males than females.12 In epidemiological
studies, when a pre-test clinical diagnosis
is not available, the use of the FEV1/FVC
fixed ratio may thus lead to the conclusion
that COPD occurs in a large proportion of
never-smokers, with ageing and male sex
being inevitable risk factors. An ill
message that may arise from this is that
smoking avoidance may not be the main
step for prevention of COPD.
Jordan et al13 further show how critical

may be the choice of criteria to define
airflow obstruction in epidemiological
studies. They analysed tree cross-sectional
data sets to compare the prevalence of
COPD as defined by criteria based on fixed
FEV1/FVC (GOLD and NICE) or LLN. The
risk of COPD using either GOLD or NICE
criteria was, as expected, larger in males
than females but the latter resulted more
susceptible to COPD for the same
smoking level. These contrasting differ-
ences in risk and susceptibility to smoking
between sexes disappeared when LLN
criterion was used. Without a clear defi-
nition of COPD and because of its cross-
sectional nature, this study cannot tell
which one is the most appropriate spiro-

metric definition of COPD but points to
the fact that this is a non-negligible
question barely needing consensus, at least
for epidemiological purposes. In this
scenario, it is noteworthy that a recent
ERS Task Force for epidemiological studies
on COPD made a position on this issue
recommending the use of LLN.14

Although the pitfalls of the fixed ratio
have been recognised even by GOLD
committee, the recommendation to use it
was maintained, despite a plea to abandon
it made by a large international group of
scientists.15 The arguments in favour of
the fixed FEV1/FVC<0.7 are that (1) it is
easy to remember, (2) it is not dependent
on the choice of predicting equations and
(3) the risk of misdiagnosis and over-
treatment of individual patients is limited
because spirometry is not the only
parameter for the clinical diagnosis of
COPD. Opposing arguments may be that
(1) although a single number is unques-
tionably easy to remember, this was
probably necessary in the old times when
computerised spirometers with built-in
predicting equations were not yet avail-
able, (2) LLN, unlike the fixed ratio, is
dependent on the choice of reference
values but so are the cutoffs for FEV1 (per
cent of predicted)recommended for severity
classification1e3 or even for diagnosis,2 and
(3) it is true that using spirometry to
confirm a clinical diagnosis reduces the
chance of over-diagnosis in elderly subjects,
but the risk remains of excluding COPD in
symptomatic younger subject with FEV1/
FVC$0.7 but <LLN.11 The NICE criterion
(FEV1/FVC<0.7 and FEV1<80% of
predicted) would reduce the risk of over-
diagnosis only in part, because 80% of
predicted in elderly subjects may also be
>LLN,16 at the cost of an increased risk
of under-diagnosis. In regard to this, it
should be kept in mind that any
spirometric criteria may not be sensitive
enough for an early diagnosis of COPD,
when the disease is limited to peripheral
airways and an increase in residual volume
is likely to be the only abnormality
present.17

Another argument brought forth by the
advocates of FEV1/FVC<0.7 is that it may
help predict the risks of death even in
patients with an FEV1/FVC>LLN.18 19

However, one may argue that this does
not imply that the diagnosis of COPD
with the fixed ratio is more correct than
with LLN. This argument is confirmed by
a more recent population study showing
that subjects with FEV1/FVC<0.7 but
$LLN were significantly older, more likely
to be male, but with less active smoking,
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less respiratory symptoms and more likely
to have other diseases.20

Another question is whether the choice
of spirometric definition of COPD might
have affected the results of large clinical
trials. Patients were generally included
according to GOLD criteria, which may
have caused enrolment of elderly subjects
with borderline or even normal lung
function. However, the majority of clin-
ical trials published so far included
patients with moderate-to-severe disease,
thus with a number of subjects with
FEV1/FVC<0.7 but $LLN that was likely
too small to have a significant effect on
results and conclusions.21 This may not
be the case in clinical trials specifically
designed to study the effects of treat-
ment in mild COPD. In any case, using
the less specific GOLD criteria, the power
of studies may be reduced due to inclu-
sion of subjects without well docu-
mented COPD. This may cause some
significant effects to be missed but would
strengthen any significant effect of
treatment.

In summary, as also shown by Jordan
et al,13 an agreement on the spirometric
definition of COPD is needed. The fixed
FEV1/FVC is arbitrary and has no obvious
pro but several cons, particularly for
epidemiological studies, though it may be
acceptable for clinical trials; the LLN is
also arbitrary, but it gives an estimate of
the chance (5%) of falsely positive results.
In any case, clinicians should not forget
that other pulmonary function tests in
addition to simple spirometry may
considerably help make a correct diagnosis
of COPD.

Contributors This is an invited editorial. I personally
performed the literature search, wrote the article, and I
am the guarantor.

Competing interests None.

Provenance and peer review Commissioned;
internally peer reviewed.

Thorax 2012;-:1e2.
doi:10.1136/thoraxjnl-2012-201720

REFERENCES
1. Global Strategy for the Diagnosis, Management

and prevention of COPD. Global Initiative for
Chronic Obstructive Lung Disease (GOLD). 2011.
http://www.goldcopd.org/

2. National clinical guideline Centre. Chronic
Obstructive Pulmonary Disease: Management Of
Chronic Obstructive Pulmonary Disease In Adults In
Primary And Secondary Care. London: National clinical
guideline Centre, 2010. http://guidance.nice.org.uk/
CG101/Guidance/pdf/English

3. O’Donnell DE, Hernandez P, Kaplan A, et al.
Canadian Thoracic Society recommendations for
management of chronic obstructive pulmonary
diseased2008 updatedhighlights for primary care.
Can Resp J 2008;15(Suppl A):1Ae8A.

4. Anon. Evaluation of impairment/disability secondary
to respiratory disorders. American Thoracic Society.
Am Rev Respir Dis 1986;133:1205e9.

5. Quanjer PH, Tammeling GJ, Cotes JE, et al.
Standardized lung function testing. Eur Respir J
1993;6:1e99.

6. Pellegrino R, Viegi G, Brusasco V, et al.
Interpretative strategies for lung function tests. Eur
Respir J 2005;26:948e68.

7. Pauwels RA, Buist AS, Calverley PM, et al; GOLD
Scientific committee. Global strategies for the
diagnosis, management, and prevention of chronic
obstructive pulmonary disease. NHLBI/WHO global
initiative for chronic obstructive lung disease (GOLD)
workshop summary. Am J Respir Crit Care Med
2001;163:1256e76.

8. Hardie JA, Buist AS, Vollmer WM, et al. Risk of
over-diagnosis of COPD in asymptomatic elderly
never-smokers. Eur Respir J 2002;20:1117e20.

9. Hansen JE, Sun XG, Wasserman K. Spirometric
criteria for airway obstruction: use percentage of

FEV1/FVC ratio below the fifth percentile, not <70%.
Chest 2007;131:349e55.

10. Swanney MP, Ruppel G, Enright PL, et al. Using the
lower limit of normal for the FEV1/FVC ratio reduces
the misclassification of airway obstruction. Thorax
2008;63:1046e51.

11. Cerveri I, Corsico AG, Accordini S, et al.
Underestimation of airflow obstruction among young
adults using FEV FVC<70% as a fixed cut-off:
a longitudinal evaluation of clinical and functional
outcomes. Thorax 2008;63:1040e5.

12. Falaschetti E, Laiho J, Primatesta P, et al. Prediction
equations for normal and low lung function from the
health survey for England. Eur Respir J
2004;23:456e63.

13. Jordan RE, Miller MR, Lam KU, et al. Sex,
susceptibility to smoking and chronic obstructive
pulmonary disease: the effect of different diagnostic
criteria. Analysis of the health survey for England.
Thorax. Published Online First: 1 March 2012.
doi:10.1136/thoraxjnl-2011-201384

14. Bakke PS, Rönmark E, Eagan T, et al.
Recommendations for epidemiological studies on
COPD. Eur Respir J 2011;38:1261e77.

15. Quanjer PH, Enright PL, Miller MR, et al. The need to
change the method for defining mild airway
obstruction. Eur Respir J 2011;37:720e2.

16. Miller MR, Pincock AC. Predicted values: how
should we use them? Thorax 1988;43:265e7.

17. Macklem PT. Therapeutic implications of the
pathophysiology of COPD. Eur Respir J 2010;35:676e80.

18. Mannino DM, Doherty DE, Buist AS. Global Initiative
on obstructive lung disease (GOLD) classification of
lung disease and mortality: findings from the
atherosclerosis risk in communities (ARIC) study.
Respir Med 2006;100:115e22.

19. Mannino DM, Diaz-Guzman E. Interpreting lung
function data using 80% predicted and fixed
thresholds identifies patients at increased risk of
mortality. Chest 2012;141:73e80.

20. Lamprecht B, Schirnhofer L, Kaiser B, et al. Subjects
with discordant airways obstruction: lost between
spirometric definitions of COPD. Pulm Med
2011;2011:780215.

21. Calverley PM, Kuna P, Monsó E, et al.
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