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Abstract

Objective: Nowadays, inhalation techniques have an important role in treatment of asthma and chronic obstructive pulmonary disease
(COPD). Correct application of inhalation devices is important for optimal therapeutic efficacy. Showing inhalation techniques to patients
receiving inhaler therapy in more than one visit reduce the device usage errors. It is important to observe the deficiencies and errors of the
patients in the primary health care where the patients frequently admitted. In our study we aimed to evaluate the knowledge of family physi-
ans on inhaler device usage in their clinical practice.

Methods: Family physicians who work in primary health care services were visited face to face. Fifty family physicians who were in the insti-
tution at visit day and agreed to participate in the study were included in the study. The questionnaire consisting of 15 questions were asked
each family physician. Then, seven different inhalation devices were evaluated with 10 step scoring system of inhaler device usage.

Results: Twenty eight (56%) physicians were female and 22 (44%) were male. The mean age was 36.3+6.7 years and mean working time as a
family physician was 5.12+2.8 years. Nineteen physicians participated to a meeting about usage of inhaler devices in the past. Average sco-
res for inhaler devices were found 7.96+2.91 for metered-dose inhaler, 7.54+3.93 for discus, 7.28+4.04 for handihaler, 6.38+4.4 for aerolizer,
6.12+4.22 for turbuhaler, 5.98+4 for easyhaler and 5.72+4.59 for sanohaler, respectively. There was no relation between the inhaler devices
usage scores and sex, age, duration of being family physician (p>0.05). The average scores of physicians who participated to a training were
better than the physicians who didn't participate for metered-dose inhalers, turbuhaler, aerolizer and handihaler (p=0.049, p=0.05, p=0.013 and
p=0.021, respectively).

Conclusion: We thought that training of family physicians for inhaler devices is necessary to improve patients’ compliance and successful
treatment.
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INTRODUCTION

Inhalation of drug plays an important role in the management of asthma and chronic obstructive
pulmonary diseases (COPD). Therapeutic drug directly reaches the lungs through inhalation therapy.
Thus, compared to systemic treatment, inhalation therapy provides more rapid and more efficient
treatment at lower doses and causes less systemic side-effects (1). Despite this, asthma and COPD at-
tacks can occur in many patients, and a complete control cannot be obtained. Some of the important
reasons for this situation are inconsistencies and errors in the usage of inhalers (2-4). Various usage
techniques are available for inhalation treatment and new devices are continuously developed. In the
studies evaluating whether different inhaler devices are used properly by patients, the rates of correct
usage was found to be low (5, 6). Hacievliyagil et al. (7) conducted a study with patients who had previ-
ously used metered-dose inhaler (MDI), turbuhaler, and discus devices; they found that patients could
not effectively use these three devices. None of the three inhaler devices were observed to be superior
in terms of treatment. This shows that the correct usage of inhaler device is more efficient than the
type of the device in treatment. The most effective way of preventing incorrect usage is to provide
adequate education on how to use the inhaler devices. Moreover, controlling the patients’ usage of
inhaler devices at certain intervals will reduce the rate of incorrect usage. Asthma and COPD, which
are important in public health because of their high morbidity and mortality rates, are also frequently
encountered by family physicians in their daily practices (8). Therefore, family physicians in primary
health care facilities where asthma and COPD patients visit frequently are allocated significant respon-
sibilities. This study was planned for evaluating the knowledge of family physicians on the usage of
inhaler devices and for creating awareness on the issue during evaluation.
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METHODS

Family physicians working in primary health care services were vis-
ited face-to-face at their places of work. Of 93 family physicians in
the province of Duzce, 50 (53.76%) physicians who were available
at their facilities on the day of visit and who accepted to participate
in the study were included in the study. For each family physician, a
questionnaire form was completed at the beginning. The question-
naire consisted of questions related to age, gender, and the duration
of working as a family physician. Moreover, they were asked about
the names of inhaler devices that they knew and whether they pre-
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devices, the uses of which were evaluated, were MDI (GlaxoSmithKline,
Brendford, England), discus (GlaxoSmithKline, Brendford, England), tur-
buhaler (Astrazenaca, London, England), aerolizer (Novartis, Basel, Swit-
zerland), easyhaler (Abdi ibrahim, istanbul, Turkey), handihaler (Pfizer,
New York, USA), sanohaler (Sanovel, istanbul, Turkey). The steps used for
each inhalation are presented in Table 1. Each correct step was scored as
one point and each incorrect or non-applied step was scored as zero. To-
tal scores were accepted as the skill score. Written informed consent was
obtained from all participants. The approval for the study was obtained
from the Ethics Committee of the Diizce University Faculty of Medicine

scribed inhaler devices to their patients; if the answer was a yes, then

they were further questioned as which methods they used,and if the

answer was a no, then they were asked as why they did not prescribe
the inhaler device. Then, the usage techniques of seven different in-
halation devices were evaluated in 10 steps over 10 points. The inhaler

(Decision No: 2013/365).

Statistical Analysis
The skill scores of the family physicians were calculated as mean val-
ue + standard deviation for each device. For statistical analyses, the

Table 1. The steps in the usage of inhaler devices

MDI Turbuhaler Discus Aerolizer Handihaler Sanohaler Easyhaler
1. Remove cap 1. Remove cap by | 1. Remove cap by |1. Remove the 1. Remove the 1. Remove the 1. Remove the cap
2. Shake inhaler unscrewing unscrewing cap cap cap 2. Hold inhalerin
. 2. Hold the device | 2. Push the clip 2. Open capsule |2. Open capsule |2. Presson upright position
3. Hold inhaler . . o .
. iah upright until a click is compartment compartment the dose by grasping
In upright 3. Twist the ari heard of the device of the device adjustment with your
position - Twistthe grip button at the thumb and
below the 3. Breathe out 3. Take out the 3. Take out the . : : ;
4. Keep your head . sideuntilaclick | index finger
device forwards 4 K head capsule from capsule from is heard
up and backwards | "€€Pyournea folio and folio and ’ 3. Before loading
5. Breathe out until a click is up placeitin placeitin 3. Keep your head adose, shake
6. Putth heard 5. Put compartment compartment up the device up
. Putthe . . .

. mouthpiece in base of in base of and down. Push
mouthpiece 4. Keep your head between your inhaler inhaler 4, Breathe out dose leading
between your up lips 5 Put compartment
lips 4. Squeeze the 4. Squeeze the .

5. Breathe out ) mouthpiece downward once
6. Breathein as two buttons two buttons N
7. Atthe start of . . between your until a click is
L 6. Put deeply and inwards to inwards to - heard and |
inspiration, : ; : lips heard and leave
mouthpiece strongly as pierce the pierce the While |
slowly press . | | . it. While leaving,
canister down between your possible Capsule capsule 6. Breathein you must hear
. lips 7. Remove inhaler |5. Keep your head |5. Keep your head gtergﬁlyland another click
> i(r:%r;tllen;:;;ly 7. Breathein as from your uP P e 4. Keep your head
deeply and mouth.W|thout 6. Breathe out 6. Breathe out 7. Take away up
9. Hold breath for strongly as breathing out inhaler from N
10s possible 7. Put 7. Put your mouth 5. Breathe out
8. Hold breath for . . .
mouthpiece mouthpiece without .
10.Breathe out 8. Hold breath for 10s between your between your breathing out 6 kP)Ut mouthpiece
slowly and 10s i i etween your
9. Breathe out 1ps Ips | hf lios
completelyand | g - graathe out completel 8. Hold breath for P
waitfor20-30 |~ coaie ) pietely 8. Breathein 8. Breathe in 105 7 Breathein
min before pietely 10.Replace the deeply and deeply and deeoly and
- . 9. Breathe out eeply an
repeating the | 10.Replace the cover and if strongly strongly completely strongly
steps cover and if needed, wait
needed, wait for 20-30 s for g l{l(())lsd breath for | 9. |1-|glsd breath for 10.Replace the cap |8. Take away
for 20-30 s for the second of the device inhaler from
the second application 10.Replace the cap | 10.Replace the cap your mouth
application of the device of the device without
breathing out
9. Hold breath for
10s
10 Replace the
cap of the
device

MDI: Metered-dose inhaler
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Statistical Package for the Social Sciences (SPSS) for Windows, Version
16.0 (Released 2007; SPSS Inc., Chicago, IL, USA), was used. The relation-
ship between skill scores and age and working time as a family physi-
cian was evaluated with Spearman’s correlation test; the relationship
between skill scores and gender, the previous education of a family phy-
sician on the usage of inhaler device, and physician’s prescribing inhaler
device to patient was evaluated with Student’s t-test or Mann-Whitney
U test depending on the occurrence of normal distribution. A p value of
<0.05 was accepted to be statistically significant.

RESULTS

Of the family physicians who participated in the study, 28 (56%) were
females and 22 (44%) were males. The mean age was 36.3+6.7 years, and
the mean working time as a family physician was 5.12+2.8 years. Nine-
teen (38%) family physicians had participated in an education program
on the usage of inhaler device. Of the family physicians, 22 (44%) stated
that they knew how to use inhaler devices, 25 (50%) had some knowl-
edge regarding their use, and 3 (6%) had no knowledge. The distribution
of the names of inhaler devices that they knew is presented in Figure
1. The most commonly known inhaler device by family physicians (43
physicians) was MDI followed by discus, handihaler, turbuhaler, aerolizer,
and easyhaler. Sanohaler was not known by family physicians. Table 2
shows how 47 physicians learned to use the devices.

Twenty-nine of the physicians stated that they provided education on
the usage of inhaler devices to their patients, but 21 physicians did not.
One physician told that he only prescribed MDI to patients, thereby pro-
viding education on the use of MDI. The reasons for not providing edu-
cation are summarized in Table 3. Most of the physicians stated that they
did not provide education because they thought that it must have been
provided by the physician who had prescribed the device for the first
time. Moreover, specialists in chest diseases, family physicians, pharma-
cists, pharmacy technicians, and educated nurses were specified as the
health staff who could provide education (Table 4).

It was revealed that the family physicians who provided education to
their patients frequently asked them to use the inhaler devices that
they carried with them and checked whether they used it correctly.
When the patients used it incorrectly, physicians warned and correct-
ed them. Only one physician stated that he had an MDI device for
demonstration purposes and showed its usage to patients for whom
he had prescribed that device. There was no other physician who had

50
45
40 -
35
30
25
20 -
15
10 I
s 4
0 EX
‘?{5’ ‘—:O)c’ o ,\i& & ‘?\i& *3‘ \2“;/&
,\\gz% M
Figure 1. The distributions of the types of inhaler devices that
were specified to be known by family physicians
*Participants told one or more device names
MDI: Metered-dose inhaler
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a brochure regarding inhaler devices or a demonstration device at
the work place.

Six of the family physicians told that they knew all the steps in the use of
seven different inhaler devices, but two did not know anything regard-

Table 2. The ways of learning how to use inhaler devices for
family physicians

Educational programs of family medicine 19 38

By evaluating patients when they bring
their devices 11 22

Due to the presence of an inhaler device

user in the family 7 14
Experience 6 12
During the education in the faculty of medicine 5 10
With the visits of medical representatives 4 8
By examining drug brochures 4 8
Because of using the device for their own disease 1 2

*Participants stated more than one way of learning

Table 3. The reasons for not providing education on inhaler
devices to patients by family physicians

Thinking that the physician who firstly prescribed

the device must have explained the usage 13 | 619
Thinking that pharmacist and pharmacy technician

must have explained the usage 3 142
Thinking that patient must have learned

from the brochure 1 4.8
Limited time 2 9.5
Being afraid of giving incorrect education to patient | 1 4.8
The absence of demonstration device for providing

education 1 4.8
Total 21 | 100

Table 4. The suggestions of family physicians about the person
who must provide education on inhaler device to patients

Specialist in chest diseases 21
Family physician 19
The physician who first prescribed the device 17
Pharmacist and pharmacy technician 6
Nurse 6
Everybody who knows the devices

(another patient, patient’s relative, etc.) 5

*Some physicians gave more than one answer
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ing the devices. Of the six family physicians who knew how to use the
devices, three learned regarding the usage during education on family
medicine, two learned because of the presence of a family member who
used an inhaler device, and one learned during internship because of
interest in chest diseases. The mean skill scores for the usage of inhal-
er devices were 7.96+2.91 for MDI, 7.54+3.93 for discus, 7.28+4.04 for
handihaler, 6.38+4.4 for aerolizer, 6.12+4.22 for turbuhaler, 5.98+4 for
easyhaler, and 5.72+4.59 for sanohaler, respectively. With regard to skill
scores for the usage of inhaler device, no difference was found between
males and females (p=0.477 for MDI, p=0.259 for turbuhaler, p=0.877 for
discus, p=0.511 for aerolizer, p=0.438 for handihaler, p=0.328 for sano-
haler, and p=0.585 for easyhaler). No correlation was detected between
age and working time as a family physician and skill scores (p=0.893,
R=-0.031; p=0.525, R=0.143, respectively). The skill scores for MDI, tur-
buhaler, aerolizer, and handihaler devices was higher in physicians who
had attended the session on education regarding inhaler devices than
in physicians who did not attend any session on education (p=0.049,
p=0.05, p=0.013, and p=0.021, respectively). The scores for the usage
of MD, turbuhaler, discus, aerolizer, handihaler, and easyhaler of physi-
cians who did not explain the usage of inhaler devices to their patients
were lower than physicians who explained the usage (p=0.008, p=0.05,
p=0.013, p=0.002, p<0.001, and p=0.002, respectively). The skill scores
were similar between the family physicians who agreed that “family phy-
sicians must provide education to their patients on inhaler devices”and
those who disagreed (p=0.049 for MDI, p=0.054 for turbuhaler, p=0.153
for discus, p=0.013 for aerolizer, p=0.021 for handihaler, p=0.949 for sa-
nohaler, and p=0.522 for easyhaler). The parameters affecting the scores
for the usage of devices are summarized in Table 5.

DISCUSSION

On evaluating the approach of primary care physicians to the educa-
tion on inhaler devices in our study, it was found that several physicians
(42%) did not provide education on the usage of these devices to their
patients. Most did not feel the need to provide education because they
thought that “the physician who had firstly prescribed the device or a
pharmacist or pharmacy technician must have explained its usage.
However, in our study, the scores for the usage of inhaler device were

significantly lower in physicians who did not provide education on inhal-
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er devices to their patients than in physicians who provided education. It
was observed that the family physicians with the highest skill scores for
the devices, except MD], the oldest and the most conventional inhaler
device, and sanohaler, the last inhaler to be introduced in the market,
explained their usage to their patients. This result can indicate that there
is no problem regarding the knowledge and explanation of MDI, but
there is not yet enough knowledge on sanohaler device. For obtaining
efficiency similar to that associated with systemic treatment, fewer med-
ications are used in inhalation treatment than those used in systemic
treatment. This also decreases systemic side-effects. However, patient
compliance and the correct use of inhalation devices are important for
this treatment method to be effective. Considering the facts that only
15%-20% of the inhaler aerosol particles reach the lungs even under the
best conditions and the amount of drug stored in the lungs can increase
from 7.2% to 22.8% if appropriate techniques are used, it is clear that
accurate usage of inhaler devices is very important (9). According to the
studies conducted previously, few differences are seen among different
inhaler devices with regard to efficiency if they are accurately used. How-
ever, many patients do not use inhaler devices correctly (10, 11). In the
studies conducted in Turkey, the rate of correct usage of inhaler devices
by patients was found to be quite low (5, 12). For preventing the errors
made in the usage of all inhalation devices, all health staff should pay
attention to the education on inhaler use as a part of treatment (13).

The results of the study also suggested that the family physicians who
did not provide education avoided doing so because they did not have
the knowledge regarding the usage of the inhaler devices. It is surely
beyond doubt that the prescribing physician has the primary responsi-
bility. However, other health workers also have a role in the evaluation of
the correct usage of the inhaler device and in patient education (14). It
is proved that education is not always given by an appropriate person.
Device education involves a vast majority of health staff, including phy-
sicians, nurses, and pharmacists. Health workers should not oversimplify
education thinking that the education must have already been given,
and they should have adequate knowledge on inhaler techniques (15).
The physicians participating in our study agreed that device techniques
should be explained to patients by a specialist in chest diseases, family
physician, pharmacist, pharmacy technician, nurse, and anyone who has

Table 5. Parameters for physicians and device usage skill scores

MDI Turbuhaler Discus Aerolizer Handihaler Sanohaler Easyhaler
Gender
Male 7.82+2.92 5.41+4.15 7.86£3.44 5.77+4.5 7.95+3.44 6.59+4.11 6.36+3.99
Female 8.07+2.95 6.68+4.26 7.29+4.32 6.86+4.35 6.75+4.45 5.04+4.91 5.68+4.06
Education
Yes 8.84+2.31* 7.68+3.16* 8.95+2.43 8.16+3.42* 8.79£3,13* 5.58+4.78 6.63%3.56
No 7.42+3.13* 5.16+4.53* 6.68+4.43 5.29+4.63* 6.35+4,3*% 5.81+4.55 5.58+4.26
Does physician describe the device usage?
Yes 8.62+2.61* 8.07+£2.99% 8.86+2.66% 8.1+3.42*% 9.24+1,99* 6.79+4.4 7.48+3.41*
No 7.05£3.12* 3.43+4.23* 5.71+4.68* 4.0+4.57% 4.57+4,61*% 4.24+4.54 3.9+3.89*
Should family physician describe the device usage?
Yes 7.47+3.56 5.79+4.23 7.05+4.04 6.11+£4.37 7.63+3.6 6.47+4.27 6.68+3.98
No 6.32+4.26 6.32+4.26 7.84+3.9 6.55+4.49 7.06+4.33 5.26+4.79 5.55+4.02
MDI: Metered-dose inhaler
Numerical values are device usage skill scores in mean =+ standard deviation
*With the value of p<0.05 in univariant analysis
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acquired education on the issue. Repetitive educations and directives
are significantly correlated with the correct usage of inhaler devices, re-
gardless of their type (11). One physician assumed that the patient had
learned how to use the device from its brochure. Lenney et al. (16) com-
pared patients learning the usage of MDI from the brochure and from
a physician, and they found that the rates of correct usage were 21% in
patients who learned from the brochure and 52% in patients who were
educated by a physician. The family physicians providing education re-
garding the usage of inhaler devices stated that they mostly did this to
check whether the patients with devices used them correctly. Except
one physician, there was no family physician having a demonstration
device and brochure at their work places. Only 19 physicians (38%) told
that they had attended a meeting in which education had been pro-
vided on inhaler devices, and that they had been educated via a slide
show and by using demonstration devices in groups. Other physicians
learned the usage of the devices by trying it with their patients or with a
family member who used the device or by using it for treating their own
diseases. The skill scores of physicians who received the education were
significantly higher than physicians who did not. These results show the
importance of education regarding the usage of the device. Of the 50
family physicians, only three stated that they did not know the devices.
However, in the evaluation of the usage with demonstration devices, the
rates of correct usage were quite low. In the study by Unli et al. (17), in
which the knowledge of health workers on the usage of inhaler device
was evaluated, they found the rates of correct usage as 76.8% for MDI,
50.8% for turbuhaler, and 44.5% for discus. The mean skill rate was 6.94
for MDI, 4.86 for turbuhaler, and 4.15 for discus. In our study, skill rates for
MD], discus, and turbuhaler were a little higher than those in this study.
The device that was similarly applied in a more accurate manner was
MDI. Plaza et al. (18) reported in their study that the knowledge of physi-
cians on inhaler devices was insufficient and new educational programs
were needed, particularly the practicing physicians should be targeted
in education. In INTEDA-1, which is the most recent study that has been
conducted on physicians and inhaler usage in our country, the views
of a total of 684 physicians on inhaler usage were evaluated through the
guestionnaire technique. Most of the physicians participating in this study
were specialists and residents working in the departments of chest dis-
eases (37.5%) and pediatrics (38.1%), respectively. The rate of physicians
working as family physicians and practicing physicians was 13.3%. Only
18.5% of the participants specified that they had enough knowledge on
inhaler usage. Of the physicians, 70% provided education on inhaler us-
age themselves while prescribing the drug for the first time, and most of
them provided education to the patient verbally. A total of 98% of physi-
cians participating in the study mentioned that an extensive education on
inhaler usage was needed for physicians and other health staff (19).

It is clear that the education should not be limited to only one session,
and all health workers should be involved in regular educational pro-
grams. In our study, it was observed that physicians receiving education
and physicians explaining the device to the patient were correlated.
Most of our physicians stated that they were highly pleased with the vis-
it; thus, they had an opportunity for reviewing the steps in the usage of
the inhaler devices in which they were not efficient. Our study demon-
strated that the education provided on the usage of inhaler devices cre-
ated more awareness among health staff.

CONCLUSION

Primary care physicians have important responsibilities for the prevention
of the incorrect usage of inhaler devices by patients. Our study revealed
that family physicians had shortcomings regarding the usage of inhaler
devices, and it was thought that in-service training regarding inhaler de-
vices would lead to a significant increase in the awareness of this issue.
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