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Patients with asthma frequently use canister 
nebulizers in order to take beta-adrenergic ago­
nists and beclomethasone in aerosolized form. 
This mode of treatment is convenient, effective, 
generally well tolerated, and safe. Success, how­
ever, depends upon a proper technique of simulta­
neous canister activation and deep inhalation. This 
author, as well as others,1'3 has noted that in many 
patients with asthma the technique of canister 
nebulizer use is faulty. The following study at­
tempts to learn what proportion of patients with 
asthma use canister nebulizers incorrectly and 
why they do so.

Methods
All patients studied were referred by physicians 

or nurses in the primary care medical clinic of 
North Central Bronx Hospital to the pulmonary 
function laboratory for routine pulmonary func­
tion testing. The basis for selection into the study 
was that the request slip for pulmonary function
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tests indicated the patient had asthma (physician 
diagnosis), was using a canister nebulizer, but had 
not taken bronchodilator within four hours prior to 
testing. Seventy-five consecutive patients were 
studied. The patients, the referring physicians, 
and nurses were unaware a study was being con­
ducted, and knowledge of such a study was kept 
from the medical community to avoid influencing 
the results. No patient was studied, however, un­
less the primary care nurse or physician requested 
pulmonary function tests, and all the tests per­
formed were the routine tests normally performed 
in the laboratory. An outline of the study protocol 
follows:

Part I (first week): All patients
1. Questionnaire (author)
2. Pulmonary function testing (lung volumes, flow 

rates, single-breath carbon monoxide diffusing 
capacity) (technician)

3. Patient demonstrates usage of canister nebu­
lizer (author)

4. Repeat pulmonary function testing (flow rates) 
(technician)

5. Repeat pulmonary function testing (flow rates) 
(technician)

6. Physician administers isoproterenol by canister 
nebulizer to patient (one puff at five-minute in­
tervals, two times)

7. Repeat pulmonary function testing (flow rates) 
(technician)

8. Training session for those patients not using 
canister nebulizer correctly (author)
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Part II (second week): Patients with improper 
technique
Steps 2 through 8 repeated

Part III (third week): All patients in part II 
All pulmonary function testing was performed by 
the technician in the absence of the author and 
without knowledge regarding the patient’s tech­
nique in using the canister nebulizer. The author 
did not know the pulmonary function results until 
completion of step 7. In step 3, patients were 
asked to “ take two puffs of the Isuprel just as you 
would if at home,” and following observation of 
their use of the canister nebulizer, the author pre­
dicted whether or not a bronchodilator response 
would occur. Following step 7, the data were ana­
lysed, and the patient’s performance was assessed. 
Patients were judged to be using the canister neb­
ulizer correctly if obstruction of airflow was signif­
icantly improved following self-administration of 
the canister nebulizer or if no obstruction was 
noted initially but the inhalational technique ap­
peared correct. When obstruction of airflow was 
not improved following patient administration of 
the canister nebulizer but improved following 
physician administration of it, the technique was 
considered faulty. Patients using the canister cor­
rectly were not retested. All others underwent 20 
minutes of training in the use of the canister nebu­
lizer and were brought back for retesting 7 and 14 
days later as outlined above.

A 20 percent improvement in two of the follow­
ing was considered a significant bronchodilator 
response: forced expiratory volume in 1 second, 
midmaximal expiratory flow rate, and peak expira­
tory flow rate. The data were analysed using a 
paired t test, and differences were considered sig­
nificant (P =s .05).

Results
Seventy-five patients were studied. Of these, 14 

patients proved not to meet the criteria for the 
diagnosis of asthma established by the American 
Thoracic Society,4 and 5 patients failed to return 
to repeat testing following part I. In the remaining 
56 patients, a mean of 1.9 canister nebulizers per 
patient were used each month. Canister nebulizers
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were used for an average of five years and were pre­
scribed by an average of four nurses or physicians.

By the criteria described above, only 23 percent 
(13/56) demonstrated proper canister nebulizer in­
halation technique. Four were predicted by obser­
vation to have a proper technique, but pulmonary 
function tests revealed no airways obstruction at 
the time of the study. Eight were predicted to have 
proper technique by observation and demonstrated 
a bronchodilator response following self-adminis­
tration of the medication. One was predicted by 
observation to have faulty technique, but a bron­
chodilator response was noted after self-adminis­
tration and this patient was thus included among 
those with proper technique. The remaining 43 
patients (77 percent of the total study group) were 
predicted by observation to have faulty technique 
and showed no bronchodilator responsiveness fol­
lowing self-administration of the medication. De­
spite their faulty technique, 53 percent of these 
patients (24/43) felt this form of treatment was 
helpful. Between the groups with proper and 
faulty technique, the differences in age, sex, lan­
guage, length of canister use, number used each 
month, and number of nurses or physicians pre­
scribing them were not statistically significant.

Of those patients with faulty technique, 79 per­
cent (34/43) were able to learn the proper tech­
nique. Compared with those able to learn, those un­
able were significantly older and had used canister 
nebulizers significantly longer (P < 0.05).

Twenty-nine of the 34 patients able to learn the 
proper technique did so in a single training ses­
sion. One week later, however, 4 of these 29 (14 
percent) had not retained what they learned. 
These four and five other patients required a sec­
ond training session to learn the proper technique.

Comment
Canister nebulizer aerosols of beta-adrenergic 

agonists and corticosteroids are convenient, ef­
fective, specific, and safe forms of therapy for 
patients with asthma provided they use a proper 
technique of canister nebulizer inhalation.5-9 This

C ontinued on page 1138
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study shows, however, that nearly 75 percent of 
patients with asthma selected randomly from a 
general medical primary care clinic used canister 
nebulizers with faulty technique and had done so 
for years. Age, sex, language, and level of educa­
tion did not distinguish those with proper from 
those with faulty technique. Eighty percent of 
those with faulty technique easily learned proper 
technique after one or two brief training sessions. 
Those unable to learn were significantly older and 
had incorrectly used canister nebulizers signifi­
cantly longer than those able to learn. The high 
degree of technical misuse appears to result from 
failure of physicians to teach their patients correct 
inhalation technique.

Physicians should teach their patients proper 
canister nebulizer inhalation technique and retest 
them periodically to make certain it is established.
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