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Spirometry Utilization for COPD*
How Do We Measure Up?

MeiLan K. Han, MD, MS; Min Gayles Kim, MPH; Russell Mardon, PhD;
Phil Renner, MBA; Sean Sullivan, PharmD; Gregory B. Diette, MD, MHS; and
Fernando J. Martinez, MD, MS, FCCP

Background: COPD is a significant cause of morbidity and mortality. Guidelines recommend the
confirmation of a COPD diagnosis with spirometry. Limited evidence exists, however, documenting
the frequency of spirometry use in clinical practice.
Methods: The National Committee for Quality Assurance recruited five health plans to determine the
proportion of patients > 40 years old with a new diagnosis of COPD who had received spirometry
during the interval starting 720 days prior to diagnosis and ending 180 days after diagnosis. Patients
were identified via International Classification of Diseases, Ninth Revision diagnostic codes for
encounters during the period July 1, 2002, through June 30, 2003. For each patient, the participating
plans provided patient demographic and claims data from administrative data systems.
Results: Participating health plans covered 1,597,749 members with a total of 5,039 eligible COPD
patients identified. Patients in the 40 to 64 age range had the highest percentage of new COPD
diagnoses. Women were also slightly more likely to undergo spirometry (33.5% vs 29.4%, p � 0.001).
Approximately 32% of patients with a new diagnosis of COPD had undergone spirometry in the
specified interval. Spirometry frequency was lowest in older patients, with the lowest frequency in
those > 75 years old.
Conclusions: Our study suggests that approximately 32% of a broad range of patients with a new
COPD diagnosis had undergone spirometry within the previous 2 years to 6 months following
diagnosis. In addition, spirometric testing appeared to decrease with increasing age. As opposed to a
prior report, women were not less likely to have undergone spirometry. This study shows that
spirometry is infrequently used in clinical practice for diagnosis of COPD and suggests opportunities
for practice improvement. (CHEST 2007; 132:403–409)
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Abbreviation: NCQA � National Committee for Quality Assurance

COPD is a significant cause of morbidity and
mortality in the United States. COPD was the

fourth-leading cause of death in 2002 and represents

a significant economic burden, with an estimated
$18 billion in direct and $14.1 billion in indirect costs
annually.1 Despite its high social and economic
burden, COPD is a disease that is often underdiag-
nosed or misclassified. Multiple international guide-
lines that have addressed the diagnosis of COPD
recognize spirometry as the “gold standard” for
confirming the presence of irreversible airflow limi-
tation.2–5 Recently, the National Committee for
Quality Assurance (NCQA) also released a quality of
care measure based on clinical practice guidelines
suggesting that spirometry be considered the key
diagnostic test within 2 years prior to diagnosis.
Despite these guidelines, there is evidence that
spirometry is infrequently used to confirm the diag-
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nosis of COPD. Interestingly, a report6 on spirome-
try utilization by primary-care physicians in Canada
revealed that only 21% of physicians, when faced
with a middle-aged smoker with cough and wheezing
would order spirometry. In another study by the
same group,7 only 22% of physicians in North Amer-

For editorial comment see page 368

ica would order spirometry for a smoker with cough.
A recent report8 suggests that 30% of a male veteran
population underwent spirometry in the year prior to
COPD diagnosis. However, there is remarkably little
published evidence on the frequency of spirometry
use in clinical practice.

Because of this gap in the published literature, in
2004 the NCQA completed a pilot study to under-
stand the frequency of spirometry use for diagnosing
COPD. This study also sought to assess the accuracy
of administrative data for identifying new diagnoses
of COPD and the use of spirometry testing, and to
examine variation in health plan performance re-
garding spirometry testing for patients with new
diagnosis or newly active COPD. This study set out
to examine spirometry utilization across several plans
located in geographic regions of high smoking prev-
alence and included commercial, Medicare, and
Medicaid health-care coverage. Patients with COPD
were identified using administrative claims data
made in the inpatient setting, outpatient setting, and
emergency department. More recent definitions for
COPD, such as the one issued by the Global Initia-
tive for Chronic Obstructive Lung Disease,3,4 pro-
duced jointly by the National Heart, Lung, and
Blood Institute and the World Health Organization,
emphasize that COPD is “characterized by airflow
limitation that is not fully reversible.” However,
more traditional definitions such as that issued by the
American Thoracic Society9 in 1995 include COPD
as a “disease state characterized by the presence of
airflow obstruction due to chronic bronchitis or
emphysema.” Because our focus was to capture
patients believed to have COPD by their physicians,
we chose to include diagnosis codes for COPD,
emphysema, and chronic bronchitis.

Materials and Methods

In the spring of 2004, the NCQA received expedited institu-
tional review board approval to conduct a research study to
investigate the feasibility of implementing a health plan perfor-
mance measure to encourage use of spirometry testing during
initial diagnosis and assessment for COPD. The research study
did not involve human subjects, relying instead on retroactive
review of existing patient-level data.

The NCQA recruited health plans to test the feasibility of a

measure that would assess the number of eligible patients � 40
years old with a new diagnosis of COPD who had undergone
spirometry to confirm the diagnosis. Five plans participated in
the pilot test and included patients with commercial insurance,
Medicaid, and Medicare. Eligible patients met the following
requirements: age � 40 years by December 31, 2003, and 720
days of continuous enrollment in health plan prior to the anchor
date, defined as the earliest encounter during the period July 1,
2002, through June 20, 2003, when the COPD diagnosis was
recorded. Patients were identified via the following diagnosis
codes (primary or secondary) on any encounter or claim during
the period July 1, 2002, through June 30, 2003: 491 chronic
bronchitis; 491.1 Chronic bronchitis; 491.2 Chronic bronchitis;
491.21 COPD exacerbation; 491.8 Other chronic bronchitis;
491.9 Unspecified chronic bronchitis; 492 Emphysema; 492.8
Other emphysema; 493.2 Asthma exacerbation w/underlying
COPD; and 496 COPD. For each member identified, the 720
days prior to the anchor date were examined to ensure there were
no prior claims or encounters with any diagnosis of COPD (ie, a
negative diagnosis history). If such a claim or encounter was
found, the patient was excluded from the study. We also tested
shorter negative diagnosis periods (eg, 540, 360, and 180 days).

For each patient identified, the participating plans were asked
to provide patient data and claims data (spirometry testing) from
administrative data systems for the eligible population. Each plan
was further asked to review medical records located at the
provider responsible for the claim that started the new COPD
episode information for the years 2001 through 2003 for a
random sample of 150 eligible patients. This sampling strategy
was designed to illustrate rate variation by insurance plan. The
use of data from both administrative sources and medical records
allowed the verification of the completeness and accuracy of the
administrative data with regard to both the new COPD diagnosis
and the use of spirometry testing.

Information was abstracted from medical records by experi-
enced Health Employer Data and Information Set chart review-
ers. The reviewers also participated in telephone conferences
following the completion of chart abstraction to discuss qualita-
tively the completeness of the information in the medical records.
Data from the health plans were converted into data files (SAS
Institute; Cary, NC). Range, consistency, and reasonableness
checks were conducted on each data set prior to being combined
into a single data set for this study. The data were analyzed using
statistical software (SAS 9.1 for Windows; SAS Institute).

Results

In total, participating health plans covered
1,424,513 members who were commercially insured,
83,621 who received Medicaid, and 89,615 who
received Medicare. A total of 5,039 eligible patients
(3,559 commercial, 347 Medicaid, and 1,403 Medi-
care) with a new diagnosis of COPD during the study
period were identified (Table 1). Sixty-five percent
of patients were in the 40 to 64 year age range, and
53% were female. The age distributions within in-
surers show that as expected, the Medicare popula-
tion exhibited a higher percentage of older patients
with new diagnoses. Medicaid carried more women
with COPD than men (73% vs 27%). The distribu-
tion of new diagnoses between the genders was
relatively similar, although slightly more new diag-
noses in women were seen (2,826 new diagnoses in
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792,487 women, 0.36%; vs 2,483 new diagnoses in
737,866 men, 0.34%; p � 0.035). This however may
reflect greater longevity of women compared to
men, particularly in Medicare and Medicaid popula-
tions (Table 2).

The diagnostic codes utilized to identify patients in
the administrative databases are enumerated in Ta-
ble 3. The most common International Classification
of Diseases, Ninth Revision codes used to identify
patients with COPD were 496.x (‘COPD’) and 491.x
(chronic bronchitis and COPD exacerbation) [Table
3]. Approximately 20% of patients underwent spi-
rometry associated with an exacerbation diagnosis
code (either 491.21 COPD exacerbation or 493.2
asthma exacerbation with underlying COPD). Table
4 outlines the procedure codes used to identify the
spirometric tests. Approximately 46% of patients
underwent postbronchodilator testing. Primary care
providers performed 37.4% of these tests, while
specialists performed 31.0% and other providers
performed 31.6%. The majority of these tests were
performed in a physician’s office (n � 5,028, 59.5%)
or in a hospital-based laboratory (n � 3,336, 39.5%).

For patients with the longest negative diagnosis
history period of 720 days, 31.6% had undergone
spirometry (Table 5). The frequency of spirometry
use did not vary markedly when we examined shorter
negative diagnosis periods. Spirometry frequency
between insurance companies was not significantly
different: commercial insurers (32.1%), Medicaid
(31.4%) and Medicare (30.4%), using a continuous
enrollment and negative diagnostic history time of
720 days (�2 � 1.23, p � 0.54). When separated by

diagnosis code, chronic bronchitis diagnosis codes
(491, 491.1, 491.2, 491.8, 491.9) represented 826 of
5,309 patients or 15.6% of total diagnoses. Of those
with chronic bronchitis diagnosis codes, the spirom-
etry rate was 25.06%. The spirometry rate for all
other diagnosis codes was 32.79%, which was signif-
icantly different from chronic bronchitis diagnosis
codes (p � 0.0001). There were intriguing differ-
ences in spirometry frequency when patients were
segregated by age (Table 6), with spirometry fre-
quency dropping off in the � 75-year age group
(� 75 years old vs all other age groups, 25.4% vs
32.7%; p � 0.0001). Spirometry frequency was
slightly higher in women (947 of 2,826 women,
33.5%; vs 730 of 2,483 men, 29.4%; p � 0.001).

Extensive attempts were made to validate medical
record documentation of a “new” COPD diagnosis,
or newly active disease, identified administratively
using alternative negative diagnosis periods. Using a
720-day negative diagnosis period, the plans aver-
aged 64% (range, 30 to 100%) in successful valida-
tion of a new COPD diagnosis. Supplemental qual-
itative feedback from field test sites cited
considerable difficulty finding documentation of new
or preexisting COPD diagnosis. Chart validation of
the denominator population was much higher in the
Medicare population.

Discussion

Our study has several key findings, most notably
that spirometry is uncommonly used for the diagno-

Table 1—Distribution of Patients With New COPD Diagnosis by Age Range and Insurance Type*

Age Range, yr

Type of Insurance Coverage

TotalCommercial Medicaid Medicare

40–54 1,621 (4.5) 121 (34.9) 17 (1.2) 1,759 (33.1)
55–64 1,577 (44.3) 108 (31.1) 37 (2.6) 1,722 (32.4)
65–74 305 (8.6) 77 (22.2) 647 (46.1) 1,029 (19.4)
75–84 51 (1.4) 28 (8.1) 546 (38.9) 625 (11.8)
� 85 5 (0.1) 13 (3.7) 156 (11.1) 174 (3.3)
Total, No. 3,559 347 1,403 5,309

*Data are presented as No. (%) unless otherwise indicated.

Table 2—Distribution of Patients With New COPD Diagnosis by Gender and Insurance Type*

Gender

Type of Insurance Coverage

TotalCommercial Medicaid Medicare

Female 1,810 (50.1) 255 (73.5) 761 (54.2) 2,826 (53.2)
Male 1,749 (49.1) 92 (26.5) 642 (45.8) 2,483 (46.8)
Total 3,559 347 1,403 5,309

*Data are presented as No. (%) unless otherwise indicated.
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sis of COPD in managed care plans in the United
States. In the participating health plans, the average
rate of spirometry documentation in the 2 years prior
to a new COPD diagnosis ranged from 26 to 38%
between health plans. Importantly, altering the time
of the negative diagnostic history had little effect on
the overall utilization of spirometry. These data
confirm those of another recent report8 of 33.7%
spirometry utilization in a newly diagnosed predom-
inantly older, male COPD patient population man-
aged in the Veterans Administration health-care
system. These data are in contrast to those obtained
by investigators10,11 who have queried physicians
regarding their use of spirometry to confirm COPD
diagnosis, in which at least 70% of physicians re-
ported using spirometry for establishing a diagnosis.
Our data, however, support the results of a survey7 of
primary care clinicians in North America who were
presented with hypothetical case scenarios of pa-
tients who were smokers with chronic cough and
shortness of breath with exertion; spirometry was the
initial diagnostic test ordered in 21.8% of cases. This
suggests there may be a difference between what
physicians report and how they actually practice. Our
results are also similar to the findings of a recent

study12 that examined the proportion of patients
admitted to a tertiary-care hospital and discharged
with a primary or secondary diagnosis of COPD. In
the prior 8 years, only 31% had undergone spirom-
etry. Other work13,14 has confirmed that spirometry
can be reproducibly performed in the primary care
setting with modest training and with little additional
time (4 min for one lung function assessment). Given
the relatively low cost and low patient burden of
spirometry, coupled with the potential for misclassi-
fication of disease status when objective testing is not
used, this study points to tremendous opportunity to
improve clinical practice in the United States.

A notable finding of our study was that spirometry
use was especially rare in the elderly, suggesting a
possible bias against testing among the oldest pa-
tients, particularly those � 75 years of age. This is
similar to the male veteran population (average age,
67.5 years) reported on by Lee and colleagues,8 for
whom the use of spirometry for newly diagnosed
COPD also decreased with age. The nature of this
finding remains unexplained because age alone has
not been consistently reported to be a risk factor for
poor spirometric performance.15 This is particularly
concerning because older patients are more likely to

Table 4—Procedure Codes Used To Identify a Spirometric Test

Current Procedural Terminology Code No. %

94010 (spirometry, including graphic record, total and timed vital capacity, expiratory flow rate
measurement)

4,285 50.7

94014 (patient-initiated spirometric recording per 30-d period of time) 5 0.06
94016 (patient-initiated spirometric recording per 30-d period of time; physician review and

interpretation only)
11 0.13

94060 (bronchospasm evaluation; spirometry as in 94010, before or after bronchodilator) 3,927 46.47
94070 (prolonged postexposure evaluation of bronchospasm with multiple spirometric determinations

after antigen, cold air, methacholine, or other chemical agent, with subsequent spirometry)
111 1.31

94620 (pulmonary stress testing, simple (eg, prolonged exercise test for bronchospasm with before and
after spirometry)

112 1.33

Table 3—Diagnostic Codes Utilized To Identify Spirometric Tests*

Episode Start Diagnosis

Product Line

Total, No.Commercial Medicaid Medicare

491 Chronic bronchitis 188 (5.28) 14 (4.03) 16 (1.14) 218
491.1 Chronic bronchitis 92 (2.58) 2 (0.58) 4 (0.29) 98
491.2 Chronic bronchitis 206 (5.79) 84 (24.21) 33 (2.35) 323
491.21 COPD exacerbation 344 (9.67) 189 (54.47) 84 (5.99) 617
491.8 Other chronic bronchitis 31 (0.87) 0 (0) 5 (0.36) 36
491.9 Unspecified chronic bronchitis 118 (5,309) 0 (0) 33 (2.35) 151
492 Emphysema 50 (1.4) 0 (0) 8 (0.57) 58
492.8 Other emphysema 178 (5) 0 (0) 119 (8.48) 297
493.2 Asthma exacerbation w/underlying COPD 297 (8.35) 58 (16.71) 52 (3.71) 407
496 COPD 2,055 (57.74) 0 (0) 1,049 (74.77) 3,104
Total, No. 3,559 347 1,403 5,309

*Data are presented as No. (%) unless otherwise indicated.
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have comorbid illnesses that could increase the risk
of misdiagnosis. In addition, older patients are at
greater risk for medication side effects and polyphar-
macy, making ascertainment of a correct diagnosis
even more critical.16 These data also raise the ques-
tion of ageism, whether physicians are less likely to
order diagnostic testing simply because of the pa-
tient’s age. While there are data to suggest that
elderly patients with suspected ischemic heart dis-
ease are less likely to receive aggressive diagnostic
workup, very little data exist regarding the likelihood
of elderly patients to undergo pulmonary function
testing.17

Our data also demonstrated little difference between
the percentage of patients who underwent diagnostic
spirometry and their type of health insurance coverage.
Although the number of Medicaid patients in this
sample is limited, the data would suggest that if a
patient is seen by a physician, patterns of spirometry
were not significantly affected by type of insurance. It
should be noted that the wide variety of health insur-
ance plans included in this study including both gov-
ernment and commercial insurers suggest that the
study should be representative of a heterogeneous
population of patients in terms of socioeconomic back-
ground. We also showed no significant difference be-
tween spirometry utilization between primary care
providers and specialists. Several other reports8,10 sug-
gest spirometry utilization is significantly greater by

pulmonologists. The data reported here may be biased
by the fact that pulmonologists are not separated out
from other specialists.

We also identified important observations regard-
ing the effect of gender on spirometry utilization. We
found slightly higher spirometry utilization in women
vs men, 33.5% vs 29.4%. There are previously
published data to suggest that women with COPD
are significantly less likely to have had spirometry
(odds ratio, 0.84; 95% confidence interval, 0.72 to
0.98).18 Miravitlles et al19 recently reported in a
study involving hypothetical case presentations to
primary care physicians that without spirometry
women were less likely to receive a correct diagnosis
of COPD, thus highlighting the importance of test-
ing. Thus, physician gender perception of the disease
distribution may be biased; but when given the data,
physicians are able to correctly diagnose the disease.
This is particularly important because women in the
United States now account for more hospitalizations
and deaths due to COPD than men.20

Importantly, almost 20% of new diagnoses were
made in the setting of an acute exacerbation. It is
notable that one investigative group12 identified spi-
rometric tests in 31% of patients discharged with a
primary or secondary diagnosis of COPD in contrast
to 78% of patients admitted to the same institution
during the same time period with a diagnosis of
congestive heart failure. The totality of these data
highlight the findings of other investigators21–23 that
the time of exacerbation must be used as an oppor-
tunity to identify patients who should undergo spi-
rometry in order to maximize COPD diagnosis. We
also report that approximately 46% of pulmonary
function assessment included postbronchodilator
testing. By definition, COPD is characterized by air
flow limitation that is not fully reversible.4 As such,
initial spirometric testing should include bronchodi-
lator testing. Thus, less than half of the 32% of
patients we reported who had undergone spirometry
received a truly diagnostic test.

This study has several limitations. Only five health
plans participated, three provided Medicare data,
and only one included Medicaid data. All plans were
located in the middle to eastern portion of the
United States. While these plans were not chosen to
be representative of managed care or the insured
population in general, the consistency of our results
with several previous studies8,12 suggests that the low
use of diagnostic spirometry in these plans is not
atypical. There were several unanticipated occur-
rences that detrimentally affected the quality of the
chart abstraction data. One field test site opted not to
submit medical record data, altogether due to un-
foreseen hardships that limited the availability of
staff, and several of the plans experienced significant

Table 5—Spirometry Frequency by Plan

Plan Code

Health Plan Spirometry, %*

180 d 360 d 540 d 720 d

A 36.9 34.6 33 32.6
B 36.7 35.6 37.5 36.8
C 10.6 15.6 27 30
D 29.7 27.1 25.8 26.2
E 34.2 37.7 36.3 34.7
Total 34.5 33.1 32 31.6

*Spirometry frequency listed as a function of time of continuous
enrollment with a negative history of diagnosis.

Table 6—Spirometry Frequency by Age Range*

Age Range, yr

Patients
Undergoing
Spirometry

Patients
With COPD

Diagnosis %

40–54 580 1,759 33
55–64 563 1,722 32.7
65–74 331 1,029 32.2
75–84 177 625 28.3
� 85 26 174 14.9

*Spirometry frequency reported at the 720-day time point of contin-
uous enrollment with negative history of diagnosis.
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obstacles in retrieving necessary charts from primary
care and specialist offices. Other limitations include
the sensitivity of spirometry codes to picking up all
spirometry. One might imagine instances when spi-
rometry was performed but not billed. The general-
izability of the patient populations represented by
these health plans to the general population is not
known. The diagnostic codes utilized included those
for chronic bronchitis, which is problematic because
current definitions of COPD emphasize documenta-
tion of chronic airflow obstruction. However, our
data allow an assessment of patients for whom the
health-care provider suspected COPD. The overall
spirometry frequency did not differ much when
patients with chronic bronchitis diagnosis codes were
removed from the data set (31.6% with vs 32.79%
without) because they represented a small number
of total cases. Patients with a diagnosis of chronic
bronchitis were actually less likely to have undergone
spirometry (25.06%). This emphasizes an important
point that a smoker with chronic cough needs further
evaluation with spirometry because it may be the
first sign of COPD or could be related to other
common causes of cough, including gastroesopha-
geal reflux or postnasal drip syndrome.24

In summary, we found a low frequency of spirom-
etry usage to confirm the diagnosis of COPD, which
demonstrates that there is significant room for prac-
tice improvement in patients with obstructive lung
disease. As spirometry is believed to be the “gold
standard” for the diagnosis of chronic obstruction,
the relatively low utilization rate demonstrated in
this study raises questions as to how many of the
patients identified with COPD by their diagnosis
codes received a correct diagnosis, and how many
other patients remain with undiagnosed COPD.
Both overdiagnosis and underdiagnosis are problem-
atic. Data from the Nurses’ Health Study25 demon-
strate that COPD was not confirmed in 22% of
self-reported physician-diagnosed cases of COPD.
Inhaled medications prescribed for COPD are ex-
pensive and are not without side effects. While most
physicians would not think of prescribing antihyper-
tensives without measuring BP, many seem comfort-
able prescribing bronchodilators without spirometric
evidence of airway obstruction. Thus, the impor-
tance of achieving a correct diagnosis through spiro-
metric testing cannot be overemphasized. In fact,
the NCQA adopted a spirometric measure in the
Health Employer Data and Information Set 2006
(http://www.ncqa.org/communications/news/hedis_
2006.htm). We also saw that spirometry utilization
appeared to decrease with increasing age. This find-
ing is particularly concerning because the estimated
prevalence of COPD in the United States is greater
with increasing age.20 That slightly more women

underwent spirometry is reassuring given a prior
report18 suggesting underutilization of spirometry in
women. In total, these data provide important in-
sights into the diagnosis of COPD, and suggest that
additional efforts need to be introduced to optimize
spirometry utilization.
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