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SHORT REPORTS

Patient error in use of bronchodilator
metered aerosols

Aerosolised bronchodilator drugs in pressurised canisters delivering
metered doses are widely used, easy to carry, and apparently easy
to operate. The instructions with each canister are reasonably clear,
stating that each puff must be deeply inhaled and the breath held
afterwards. Since the drug intake depends mostly on the patient's
ability to follow the instructions, we thought it was important to
find out whether asthmatics used their aerosols correctly.

Patients, methods, and results

Twenty asthmatic patients (12 men, 8 women) with a mean age (±SD)
of 44 8+ 15 1 were studied. All had been treated with bronchodilator sprays
and knew how to operate them. They were not examined during an acute
attack, although all of them had some bronchial obstruction when tested.
They received no medication for 24 hours preccding the first test.

Specific airway resistance (SRaw), which is the resistance corrected for
lung volume,' was measured in a whole-body constant volume plethysmo-
graph at a thoracic gas volume close to functional residual capacity, using the
panting technique.2 Each subject was tested, by different procedures, on two
successive days between 2 and 5 pm if the initial value of SRaw was com-
parable. On both days SRaw was measured before and 5 and 10 minutes
after bronchodilator aerosol inhalation (salbutamol 100 jtg/puff in 10 patients
and fenoterol 200 jug/puff in 10 others). Bronchodilatation was greatest after
10 minutes, therefore only measurements taken at that time were used.
On the first day the patients were told to inhale two puffs of a broncho-

dilator spray in their customary way. On the second day two puffs of the
same bronchodilator spray were administered by the physician. Wearing a
nose clip, the patients opened their mouth wide, expired deeply, and then
inspired deeply. One puff of drug was delivered at the beginning of the
inspiration with the canister about 3 cm from the lips. After fully inspiring
the patients closed their mouths and held their breath for four seconds. A
second puff was administered in the same way. Repetition of the first-day
procedure on different occasions by some patients showed there was no
systematic error due to the tests not being randomised.
The bronchodilatation achieved by the two procedures was similar in

only 5 patients. In the 15 others it was greater when the aerosol was given
by the physician. Observation showed that only the 5 patients in whom
bronchodilatation was similar by both methods correctly inhaled (that is, at
the beginning of a deep inspiration) on self-administration. The other 15
patients failed either to inspire deeply or hold their breath afterwards, or
both, or poorly co-ordinated the puff and the inspiration.
The table shows the mean values of SRaw observed. The control values

were similar on the two tests. After inhalation the mean decrease of control
SRaw was significantly greater with physician administration (-54"0) than
with patient administration (-450o).

Bronchodilatation measutred by specific airway resistance after patient adminis-
tration and after physician administration of bronchodilator metered aerosol in
20 patients (mean values ± SEM)

SRaw (cm H,O x s) Decrease
Administration by:

Control 10 min after Absolute 0

inhalation

Patient 22 6± 3 0* 12 3 ±16 10 3t 45
Physician 233 --:3-1* 10-5 1-4 12 8t 54

*Difference between patient and physician administration not significant.
tDifference between patient and physician administration significant (P<0 001 bySnedecor's f test).

Discussion

Penetration and deposition of aerosol is influenced by numerous
factors, some related to the physical characteristics of the aerosol
and others to the patient. Important among the latter are a deep
inspiration to ensure deep penetration,' and breath-holding to
ensure good retention of particles.4 Only about 10% of a puff is
inhaled,> and in most cases, because of poor inhalation technique,

probably only a fraction of that. The bronchodilator drugs cur-
rently available are so active that even with minute doses airway
dilatation is noticeable. Nevertheless, our findings show that the
bronchodilation achieved by self-administration may be less than
the maximum possible and that, in general, more careful inhalation
yielded significantly better results. Since asthmatic patients seem
either not to read or to be unable to follow the instructions sup-
plied with bronchodilator metered aerosols we suggest that chest
physicians should show their patients how to use the canister
correctly and emphasise the importance of the proper method.
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Use of pressurised aerosols by
asthmatic patients

Drugs administered by inhalation now play a major role in the treat-
ment of bronchial asthma. It has been shown that some patients have
difficulty inhaling drug aerosols from pressurised cannisters' and this
may, of course, be a reason for treatment failure. The aim of this study
was to find the number of patients attending an asthma clinic who
were not using their inhalers satisfactorily, in spite of apparently
adequate tuition in the technique by members of the medical staff
before treatment with drugs in aerosol form was started. We also
assessed whether patients who were unable to use a pressurised
inhaler correctly could use a dry powder inhaler (Spinhaler). The
breath-actuated pressurised inhaler now marketed may be easier to
use than the conventional pressurised cannister, but since this device
is not yet available for aerosol corticosteroid administration it was not
included in this study.

Methods and results

A trained respiratory technician assessed 321 asthmatic patients (195
females and 126 males) in the use of their inhalers. All the patients were
asked to use their inhaler under observation and their technique was classified
as: (a) efficient; (b) doubtfully efficient; and (c) inefficient.
The results showed that 45 (140' ) patients were unable to use their

inhalers satisfactorily (see table). Of this total 26 (8 1% ) were classified as
inefficient and 19 (5-9%O) as doubtfully efficient inhaler users. Thirty-five
(77%0) of the 45 patients were females and their average age was 56-5 years
(range 14-75 years) compared with an average age for the male group of
49 4 years (range 13-82 years). The average age of the 10 male patients
classified as inefficient or doubtfully inefficient was the same as that for the
male group as a whole. When the 45 patients in categories 2 and 3 who were
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