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Inhaled medication for asthma management: evaluation of how asthma patients,
medical students, and doctors use the different devices
JANAÍNA BARBOSA MUNIZ1, CARLOS ROBERTO PADOVANI2, IRMA GODOY3

Asthma results from a combination of three essential features: airflow obstruction, hyperresponsiveness of airways
to endogenous or exogenous stimuli and inflammation. Inadequacy of the techniques to use different inhalation
devices is one of the causes of therapeutic failure. The main purpose of this study was to evaluate how 20 medical
students, 36 resident physicians of Internal Medicine/Pediatrics, and 40 asthma patients used three devices for
inhalation therapy containing placebo. All patients were followed at the Pulmonary Outpatient Service of Botucatu
Medical School and had been using inhaled medication for at least six months. The following devices were
evaluated: metered dose inhalers (MDI), dry powder inhalers (DPI), and MDI attached to a spacer device. A single
observer applied a protocol containing the main steps necessary to obtain a good inhaler technique to follow and
grade the use of different devices. Health care professionals tested all three devices and patients tested only the
device being used on their management. MDI was the device best known by doctors and patients. MDI use was
associated with errors related to the coordination between inspiration and device activation. Failure to exhale
completely before inhalation of the powder was the most frequent error observed with DPI use. In summary,
patients did not receive precise instruction on how to use inhaled medication and health care professionals were
not well prepared to adequately teach their patients. (JJ Pneumol 2003;29(2):75-81)
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Abbreviations used in this paper
FRC – Forced residual capacity
RV – Residual volume
MDI – metered dose inhaler
ESP – MDI attached to a spacer device
DPI – Dry powder inhaler
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INTRODUCTION
Asthma is defined as an “chronic inflammatory
disease of the upper airways, in which several cells
play an important role, especially mast cells,
eosinophils and T lymphocytes. In susceptible
individuals, this inflammation causes recurrent
episodes of hissing, dyspnea, chest weight and
cough, especially at night and/or when waking up,
besides increasing the resistance of the upper airways
to several stimuli. These symptoms are usually
associated with a wide but variable obstruction of the
airflow, which is, at least partially, possible of being
(1)
reversed spontaneously or after the treatment” .
In Brazil, ISAAC’s data (International Study of
Asthma and Allergies in Childhood) show a
prevalence of asthma between 4.7 and 20.7% for
the age range of six to seven years, and between 4.8
and 21%, for the age range of 13 to 14 years.
International and national studies show the general
trend of increasing asthma prevalence, morbidity and
mortality in Occidental countries, in the last 30 years
(2)
or more .
Asthma treatment can be divided in two different
categories: medications for relief and for control of
the disease. Therapeutic recommendation is based
on differential actions according to severity of the
(3)
basic disease and crisis . Use of inhalant medication
is essential for the treatment.
Inhalant therapy is not simple and is highly
dependent on the devices. To be effective, the
inhalation device must produce spray with the largest
amount of particles at the breathing range, to
penetrate and to lodge in the lower airways.
Moreover, the ideal device must result in a small
amount to lodge in the oropharynx, not producing
systemic effects; it must be simple, portable, durable
and cost-effective. The efficacy and side effects of
inhalant medication depend on the device, on the
medication it contains and on the adequate use
(coordination, adherence, respiratory pattern), so the
response can be highly variable. Dose meter inhalers
are the most commonly used; however, even with
the best inhalation technique, only 10 to 15% of the
(4)
spray reach the lungs . The studies have shown that
30 to 89% of the patients use the inhalers
(5-11)
inadequately
. Some of them relate this fact to the
low intellectual level of the patients and to the lack of
(6,7, 12-15)
adequate orientation to manage the technique
.
Nonetheless, the technical mistakes are not limited to
the patients; some data indicate that doctors cannot
identify either the factors responsible for the
(6,16,17)
satisfactory effect of sprays
.
To solve this problem, it would be necessary that
the patients master the technique better as well as a
clearer theoretical instruction about asthma, without
the prejudice and myth surrounding it. But, in order
to accomplish this, doctors and health professionals
must also become aware of the need to be qualified

and willing to teach adequately, for no one teaches what
one does not know.
Based on the literature available, we can hypothesize
that in Brazil and in other countries, a significant amount
of patients and doctors do not know nor use adequately
the technique for use of inhalant medication. Therefore,
the objective of the present study is to evaluate the
performance of asthma patients, medical students and
doctors to master the inhalation technique.

METHODS
This study was approved by the Ethics Research
Committee of the Medical School of Botucatu. All
participants were informed about the study and signed a
consent form of participation. Forty patients were
interviewed, 16 (40%) males older than 18 years, with
average age of 45.3 (S.D. 14.9) years, attended at the
Ambulatory of Pneumology of the HC of the Medical
School of Botucatu – UNESP, who had been using
inhalant medication for at least six months. Health
professionals were also interviewed, including a group of
36 resident doctors of the Internal Medicine/Pediatrics
and 20 senior students of Medicine. The devices
evaluated included: metered dose inhalers (MDI), MDI
attached to a spacer device and dry powder inhalers
(DPI). The participants did not have access to the content
of this study until the time of the interview and did not
receive previous instructions about the correct technique
of using them.
To test the technique of use, spray devices containing
placebo were used. The health care professionals
demonstrated the inhalation techniques with each type of
inhaler mentioned, whereas the patients were evaluated
only on the type of inhaler that was part of their
treatment. The interviews were made by a single
examiner, qualified to observe and score the technique
according to the number of steps correctly taken, using
the protocol specifically developed for this purpose
(summarized on Table 1).
The statistical analysis of the association between the
devices and the adequacy of the technique of use was
done by the Goodman Contrast Test among and within
(18,19)
multinomial populations
. The comparison of
percentage of the steps correctly taken in the three
populations and three types of devices was performed by
the Spearman Coefficient Correlation, with the
association (two by two) between the types of inhalers
and the percentage of correct answers of residents and
(20)
students .

RESULTS
The inhaling technique was evaluated by means of two
different methods, established arbitrarily by the
researchers, based on clinical experience. On the first
one, the population was divided in groups according to
the number of correct steps taken, as shown on Table 2.

In the second one, the percentage of correct steps
was evaluated, with the objective of getting
information on which are the most frequent wrong
steps or the ones not accomplished at all.
Of a total of 40 patients, 35 (87.5%) used MDI;
five (12.5%), MDI with spacer device; and 16 (40%),
DPI; 14 patients (35%) used two types and one
(2.5%), the three types. Due to the small number of
patients using MDI with spacer device, evaluation of
this device was not performed.
The results obtained when the population was
divided according to the number of correct steps are
shown in Figures 1, 2 and 3. The Goodman Test
showed that among residents and patients the
percentage of inadequate use was significantly higher
for MDI. The same trend took place among the
students; however, the difference did not reach
statistical significance. A significantly higher
proportion of patients using DPI performed better
than those who used MDI. During the study we
observed that patients who used MDI and DPI
presented and reported easier management of the
second device. Moreover, three students (15%) and
13 resident doctors (36.1%) did not know DPI and
refused to demonstrate the technique of use, which
also happened with two students and three residents
regarding MDI with spacer device.
When the percentage of correct steps for MDI, we
observed that the lower values in the three
populations occurred in steps 2 (vigorous shaking), 6

(expire until residual volume – RV) and 8 (inspire until
CPT and hold the breath). For DPI, the lowest
percentage took place with step 6 (expire until RV) for
the three populations and step 5 (press the lateral
buttons and release them) for patients and students. MDI
with spacer device was evaluated in students and
residents; in the two populations the lowest percentages
of correct use occurred in step 3 (expire until RV) and 10
(wait 20 to 30 seconds before the second step); the
students presented low percentage of correct use (≤ 28%)
in steps 7 (inspire until CPT), 8 (hold the breath for 5 to
10 sec) and 9 (let go the air).
The results of the two most frequently incorrect steps
considered important for an efficient treatment with the
three devices are presented in Figures 4 and 5. The
statistical analysis showed that a significantly higher
proportion of individuals in the three groups studied did
not performed the expiration before operating the device
for all types of inhalers. Regarding the breathing in until
CPT and holding the breath, the analysis showed that a
higher proportion of individuals using MDI did not do the
maneuver correctly in the three populations. In this step,
a higher proportion of patients who did the correct
maneuver was among DPI users.
The statistical analysis of the average percentage of
correct use, for all steps together showed an association
among inhalers, i.e., the performance of one kind of
device was associated to the performance of the other
device, indicating that the knowledge is not limited only
to a technical difficulty.

TABLE 1
Steps evaluated in demonstrating the use of inhalers
Step
01

MDI
Take the cap

MDI with spacer
Take the cap and connect
the device to the spacer

Take the cap

DPI

Hold the base of the inhaler,
turn the mouthpiece and open

02

Shake vigorously

Hold the inhaler and the
spacer together and shake

03

Hold the device in the
upright position

Expire until FRC or RV2

04

Place the device at approximately
4cm of your mouth

Tilt your head and keep it upright Put the mouthpiece back in
the closed position

05

Tilt your head back or
keep it upright

Put the mouthpiece between lips

Press the lateral buttons
and release them immediately

06

Expire until FRCor RV

Activate the device

Exhale as much as possible

07

Start a slow inhalation
and activate the device

Inhale slowly and hold your
breath

Put the mouthpiece in the
mouth and close your lips

08

Inhale slowly and hold your
breath

Hold your breath for
5 to 10 seconds

Inhale fast and deeply

09

Hold your breath for
5 to 10 seconds

Let go the air

Hold your breath for 10
seconds

Wait for 20 to 30 seconds
before a second activation

After the use, open the inhaler
remove the empty capsule,
close the mouthpiece and put the cap on

10

Let go the air

11

Wait 20 to 30 seconds before
repeating

1

Place the capsule in the
appropriate compartment

1. RV: residual volume; 2. FRC: Forced residual capacity.

TABLE 2
Performance on the management of inhalation technique

MDI
DPI + MDI with
spacer

Inadequate

Regular

Good

until 4 correct
(36.3% of accuracy)
until 3 correct
(30% of accuracy)

between 5 and 8 correct
(72.7% of accuracy)
between 4 and 7 correct
(70% of accuracy)

9 or more correct,
of a total of 11
8 or more correct,
of a total of 10

Patient
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Resident physiciame

60
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Resident physicians
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Percentage of correct
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Figure 1 – Distribution of the populations studied,
according to the number of correct steps in the use of MDI

The population studied is representative of adult
asthma patients followed in the Ambulatory of
Pneumology of MSB/UNESP and, in agreement with
the literature, there was a predominance of females
(21)
. In the present study, we chose not to perform this
investigation by means of a questionnaire because
the visual observation may provide more reliable
data, evidencing more clearly the difficulties at the
time of use. The patient often knows what to do in
theory, but in practice, he/she has difficulties that
make the satisfactory use of the technique
impossible. Other times, the patient develops
inadequate habits during the time because they are
easier to follow; the doctor may not know about
them, and therefore they are not appropriately
corrected.
Most of the patients used MDI (87.5%), probably
due to its more affordable cost. DPI was used by 40%
of the patients. Among those who used both types,
there was a clear preference for DPI due to easier
inhalation technique, as well as the esthetics. These
data are in accordance with the findings described by
(12)
Interiano and Guntupalli .
Patients, doctors and students had a similar
performance regarding the inadequate use of the
MDI inhalation technique. There was also a high
correspondence among the three populations

Figure 2 – Distribution of the populations studied,
according to the number of correct steps in the use of DPI

regarding the percentage of correct steps considered
individually. According to the available data in the
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Figure 3 – Distribution of the populations studied,
according to the number of correct steps in the use
of MDI with spacer

literature, we observed that there is a clear difficulty in
the simultaneous coordination of respiratory and motor
(12,16)
movements to handle MDI
. Moreover, especially
among doctors and students, we noticed a lack of
concern for the real importance of respecting the interval
between puffs.
Regarding the DPI, the most frequently incorrect step
taken by the three populations was the same, step 6
(exhale as much as possible). Data from recent studies

show that the handling of DPI favors the respiratory
and mechanical coordination when compared with
(8-10)
MDI
. In our study, 33 to 40% of the individuals of
each group

about the importance of this movement. Other studies
(8,10,22)
show similar findings
.
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Figure 4 – Frequency of accuracy of the step: exhale until
FRC or RV, for patients, residents and students, during the
use of three types of inhalants.

performed inadequately for MDI against 4.4 to 12%
for DPI. We also noticed that many health care
professionals did not know the mechanism of powder
release from the capsule, i.e., they put the
mouthpiece between the lips, pushed the lateral
buttons and waited for the powder to be released as
if they were using a pressurized device such as MDI.
At the time of evaluation we found out that MDI
was the best known device both by students and
resident doctors and, therefore, the most prescribed.
This finding is in accordance with a study carried out
in the early 90’s in Europe, before the development
(13)
of new devices
. Although a large number of
devices had recently been introduced in Brazil, their
high cost hinders their general use. Thus, especially
among low income patients in public hospitals, MDI
is still the best known and used device.
Comparing Figures 1 and 2 among patients, we
can notice that the number of correct steps for DPI is
quite higher, where 50% of the patients had a good
performance, whereas for MDI it is limited to 15.2%.
When questioned about the reason of such difficulty,
some patients referred not being adequately oriented
by their physicians in the beginning of the treatment;
others, on the other hand, although properly
instructed, forgot some steps.
The fact that DPI device is put inside the mouth
makes it easier to coordinate the respiratory
movements more efficiently than the MDI, whose
handling requires notion of distance, motor
coordination and enough training to start the
inhalation and activate the device almost
simultaneously, without forgetting that, although
slow, inhalation must be deep. The patients often did
not shake the MDI (step 2: 25.7% of accuracy),
claiming that they were not appropriately warned

IPS
ESP
Type of Inhaled substance

Figure 5– Frequency of step accuracy: inspire until CPT and
hold your breath, for patients, residents and students with
the three types of inhalants used.

It is noticed that, despite the difficulties, the technique
of DPI use is more specific for the patients, basically
focusing on two steps (5 and 6) which may simplify the
correction of the mistakes. For MDI, despite some
percentage of correct steps being considerably lower,
there is a larger dispersion of mistakes.
Both students and resident doctors had a better
performance with DPI and MDI with spacer device,
although few were familiar with this device and
(13)
. The mistake was
prescribed it to their patients
concentrated on step 6 of DPI and step 3 of the MDI
with spacer device, whereas there was no dispersion on
MDI, similarly for the patients.
During this study, we noticed the patients’ need for
more precise information, which transmitted safety and
reliability, since part of the success of this treatment is
embedded in the technique. These people are eager to
learn, without the opportunity to look for other sources
of knowledge, except for our institution. On the other
hand, we also found professionals with deficits in their
academic background, who do not know the technique
or are insecure about the best way to teach their
patients, often choosing not to instruct them. It is the
doctor’s responsibility to teach them with patience,
perseverance and confidence. In order to make it a
reality in the Medical School of Botucatu, in 2002we
proposed to give classes on the subject as well as to
enable the students (interns) to adequately instruct their
patients by performing the technique during the
appointments.
In face of such results and, in agreement with the
literature, we can conclude that doctors are potentially
responsible for their patients’ performance in the use of
(6,8,12,17)
the inhalation technique
.
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