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Spirometry testing education in medical schools:
a missed opportunity?
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Obstructive lung diseases, primarily asthma
and COPD, are common [1—5] and are often present
in patients seen by physicians of all specialties. The
prevalence of asthma in children and adults has
been increasing over the past 15 years and varies
between 5% and 15% in both industrialized and
developing nations of the world [1,6—10]. COPD
is the fourth leading cause of adult mortality and
is projected to become the third leading cause
by 2020 [1]. Both asthma and COPD are most
accurately diagnosed using simple office-based
spirometry testing. Spirometry testing is also
recommended for monitoring the course and
progression of both asthma and COPD [10—15].

The performance and interpretation of
spirometry testing is not a routine component
of medical education for medical students and
residents in many parts of the industrialized
world [16—20]. A search of the medical education
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literature since the 1970s reveals few papers
discussing the inclusion of pulmonary function test-
ing in curricula for student physicians [16,18,21].
Japanese researchers found that several Japanese
medical schools had short presentations on spirom-
etry testing, but only three allowed sufficient
time to permit the students to participate in
spirometry testing or to practice interpreting
the test results [16]. Most curricular content
incorporates lectures that present normal and
abnormal spirometry curves during discussions of
pulmonary physiology and pathophysiology. Any
additional instruction tends to occur following
chance encounters between students and patients
with COPD or asthma, during hospital-based or
emergency department rotations or in outpatient
clinics that perform spirometry testing and use the
results for clinical decision-making [16].

Conversely, there are several recently-published
articles regarding the best methods for educating
medical students about the interpretation of
electrocardiograms (ECGs) [22—24]. Whilst the
ECG is a basic test for the diagnosis of acute
coronary syndromes and myocardial infarction, it
is not very useful for the diagnosis of coronary
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artery disease in the general population and is no
longer recommended as a routine screening test for
adults. The ECG is an important office-based test
but it is certainly no more useful than spirometry
testing for diagnosing common conditions in the
ambulatory setting.

Education on ECG interpretation provides a
pertinent example of how to teach medical
students to interpret the results of an impor-
tant office-based test. Hurst [23] suggested that
wave-form pattern recognition is an excellent
initial approach to ECG education. Spirometry lends
itself well to a similar approach because the
flow-volume loops or expiratory curves can also be
interpreted on the basis of a wave-form method.
Nathanson et al. [24] have used and compared
web-based and didactic presentations and found
similar success rates with knowledge acquisition
when the wave-form approach was used.

Until recently the recommended content of the
medical school curriculum was outlined in broad
strokes, allowing teachers, lecturers and invited
speakers wide latitude in specific topic selection
based on their interests and expertise [25]. The
popular case-based learning method is often highly
dependent on the local faculty for the selection
of specific cases and their clinical content. At this
time in the United States, the concept of core
competencies has become an important assess-
ment tool for the adequacy of medical education,
which should result in a more focused approach in
designing medical school curricula [25]. The
Institute of Medicine has developed a broad range
of core competencies for all health professionals
[25]. The selected competencies are designed to
address the knowledge, attitudes and skills that are
required to ensure that physicians, or other health
professionals, can care for the majority of people
and the majority of problems that are brought into
that specialty. For example, many of the competen-
cies in obstetrics and gynecology address maternity
care topics, whilst in surgery they focus on the most
common problems that are referred to surgeons
such as assessment of acute abdominal pain.

The recommended competencies are broadest
for the primary care specialties, including family
medicine, general internal medicine and general
pediatrics, because the Institute of Medicine has
suggested that 80% of all health care problems
should be addressed in these specialty areas
[25]. The broad scope of the recommended
competencies explains the inclusion of basic
history and physical examination skills, and the
interpretation of ECGs. However, even though
asthma and COPD are common problems in these
specialties, the Institute of Medicine did not

include spirometry performance and interpretation
as a core competency or as a component of any of
the case-based learning examples in the published
documents [25].

There is no shortage of information regard-
ing the teaching of basic spirometry skills. The
characteristics of an adequate test have been de-
lineated by several groups including the American
Thoracic Society [26], the United States National
Lung Health Program [27] and similar groups in
the United Kingdom and other European nations.
These characteristics include: an adequate effort
to the ‘‘blow’’; absence of delayed start; no
coughing or other disruptions in exhalation efforts;
and sufficient duration of the exhalation to reach
a plateau, usually four to six seconds. Simply
allowing medical students to complete this testing
on themselves and one or two of their colleagues,
with observation by the instructors, is usually
sufficient to demonstrate the technique and the
necessity of actively encouraging participants to
give of their best efforts. Students should use this
portion of spirometry education to learn the basic
characteristics of an acceptable test result.

Interpretation skills should include the ability to
identify normal lung function, obstructive disease,
reversibility of obstruction, and restriction. This
assessment should begin by looking at expiratory
curves or flow-volume loops in order to identify
the common sail pattern of normal expiration,
the scooped or ski-slope curves of obstruction,
and the limited total volume of restrictive disease
[28]. Since the most common curves produced
by spirometry testing in primary care will be
those associated with asthma and COPD, emphasis
should be placed on obstructive patterns, with and
without reversibility. The percentages of predicted
forced expiratory volume in one and six seconds
(FEV1 and FEV6 respectively) and the forced vital
capacity (FVC) are the most valuable spirometry
results, are commonly used by physicians other
than pulmonologists or allergists, and should
therefore be the focus of early medical education.

Students should learn to recognize the most
common obstructive patterns, and then should be
exposed to other patterns that do not fit these
models. The time required for this training should
be minimal and may be associated with the
enthusiasm with which medical students often
approach hands-on learning. This education can
provide the foundation for generalists who go on to
perform spirometry in their offices. It should also
be helpful for surgeons and other non-pulmonary
specialists whose patients may happen to have
asthma or COPD in addition to the problem that
the specialist is addressing.
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Practising primary care physicians are beginning
to realize the importance of office-based spirome-
try testing. Several completed projects and others
now in progress confirm that general practition-
ers and family physicians can perform accurate
office-based spirometry testing [3,4,29—33]. Most
of the projects include training for physicians and
their office staff on the correct procedure for
spirometry testing and on the interpretation of
results in the context of the patient’s illness. These
programs are useful for training physicians already
in practice, but it would be far better to teach
basic spirometry performance and interpretation
during medical school and residency when students
are learning to identify and treat asthma and COPD.
Failure to include spirometry testing and interpre-
tation in medical education appears to be a missed
opportunity that requires immediate action.

In summary, spirometry is a diagnostic test which
is applicable to large numbers of general practice
patients who have illnesses that incur substantial
morbidity and mortality. Spirometry skills are
not routinely taught in U.S. or European medical
schools, whereas other skills of similar impor-
tance such as ECG-interpretation are extensively
covered. Instruction techniques for spirometry are
well established, and in some ways acquisition
of spirometry skills is simpler than learning to
interpret ECGs. Increased use of spirometry in the
primary care setting has the potential to improve
patient care and to decrease morbidity.

Recommendations
Spirometry is a basic skill that physicians

should acquire early in their education,
preferably during medical school or residency.
Influential institutions like the Institute of
Medicine should recommend that spirome-
try be a core competency to be taught in
all medical schools. Developers of medical
school curricula should recognize the bur-
den of asthma and COPD in the community
and ensure that the practitioners they train
are adequately equipped to care for those
conditions properly. The medical community
can no longer ignore a basic and easily per-
formed diagnostic test for asthma, the most
common chronic illness in children, and COPD,
the fourth leading cause of death in adults.
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