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Abstract

Introduction. In daily use, a large majority of patients make inhalation er-
rors. Primary health care doctors have an important role in preventing im-
proper use of inhalers. The aim of this study is to evaluate the level of knowl-
edge regarding the correct use of inhalers among physicians who work in 
primary health care centers as well as to evaluate the method of acquiring 
knowledge regarding an adequate inhalation technique.  

Methods. The research belonged to a cross sectional study, conducted on 
March 2019., in Belgrade, Serbia. The sample consisted of physicians who 
work in primary health care centers in Serbia. The data were collected by 
means of a questionnaire. The results were shown by parameters of de-
scriptive statistics. The difference in the number of points among the two 
groups and other variables were tested by means of X2 test. The data were 
analyzed using SPSS 20. 

Results. The survey included 364 physicians in  primary health care. 86.5% of 
them were female respondents. The mean work experience was 19 ± 11.22 
years. In half of respondents family medicine was the scope of specialty 
(53%). The majority of respondents acquired knowledge about the correct 
use of inhalers by participating in lectures and workshops (50.3%). It was 
found that the physicians possessed an unsatisfactory level of knowledge. 

Conclusion. Primary health care physicians possess inadequate knowledge 
and skills concerning the proper use of inhalers. Lectures and workshops 
are not sufficient enough to educate doctors concerning the use of inhalers. 
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Introduction 

Asthma and chronic obstructive pulmonary disease (COPD) are one of the main public health prob-
lems [1,2]. Inhalers play a key role in maintaining disease control in asthma and chronic obstruc-
tive pulmonary disease patients. COPD is currently the fourth leading cause of death in the world 
but is projected to be the 3rd leading cause of death by 2030. COPD burden is projected to increase 
in coming decades because of continued exposure to COPD risk factors and population aging. The 
lowest estimates of prevalence are those based on self-reporting of a doctor’s diagnosis of COPD, 
or equivalent condition. Prevalence of COPD grade 2 or higher of 10.1% overall, 11.8% for men, and 
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8.5% for women, and a substantial prevalence 
of COPD of 3-11% among never-smokers [3,4]. 

Inhalers can be divided into three groups: 
pressurised metered dose inhalers (MDIs), dry 
powder inhalers (DPIs) and nebulisers. Adher-
ence to prescribed treatment is necessary to en-
sure achievement of therapeutic effect. Inhaled 
therapy requires patients’ acceptance and suc-
cessful mastery of the inhaler technique specif-
ic to their device(s). The aim of inhaled therapy 
is to deliver drug directly to the lungs, thereby 
offering a more rapid onset of action and a low-
er required dose than systemic administration, 
minimizing the potential adverse effects. The im-
portant cause of poor control is improper inhal-
er technique, since no matter how good a drug 
is, it cannot be effective unless it reaches the tar-
geted airways [5]. In daily use, a large majority 
of patients make inhalation errors [4,6]. It is as-
sociated with worsened health outcomes, poor 
disease control and increased risk of hospitali-
zation [6,7]. Consequences can also be found in 
the financial context of considerable amount of 
resources spent on inhalers [8]. It is of utmost 
importance to properly train patients where in-
haler technique is concerned [7,9].

Doctors of primary health care have an im-
portant role in preventing improper use of inhal-
ers in patients. Nowadays, new types of inhalers 
are continually being developed, which on the 
one hand allows for adequate choice of therapy 
according to the individual needs, while on the 
other hand presents a challenge, as doctors need 
to be familiar with their characteristics. 

The aim of this study is to evaluate the lev-
el of knowledge regarding the correct use of in-
halers among physicians who work in prima-
ry health care centers as well as to evaluate the 
method used for acquiring knowledge regarding 
adequate inhalation technique. 

Methods 

The research belonged to cross sectional study, 
conducted on March 2019., at the General Medicine 
Conference in Belgrade. The sample consisted of 

all present physicians who were presented with 
the questionnaire at the registration. The physi-
cians who work in Primary Health Care (PHC) 
Centers, general practitioners (physicians with-
out specialization) and family medicine physi-
cians (physicians with specialization) attended 
the conference. The total number of physicians in 
the PHC centers in Serbia was 3820, out of which 
1877 were general practitioners and 1943 family 
medicine physicians, according to the database 
of the Institute of Public Health of Belgrade [10]. 
The data were collected by means of a question-
naire, which doctors filled out voluntary. The 
questionnaire was used earlier, in the research 
conducted in  primary health care [11]. 

The questionnaire consisted of 11 questions: 
first 4 items concerning the personal and work-
place data (gender, age, years of service, profes-
sional competence); and 7 items concerning the 
method of acquiring knowledge about inhalers 
and  implementing education of patient on the 
proper use of inhalers. The questions belonged 
to the class of "multiple choice questions".

The level of physicians' knowledge and their 
attitude towards the proper use of the inhaler 
were assessed by summing up the correct answers 
to the questions: 1. Correct use of metered dose 
inhale (MDI); correct answer (slowly inhale and 
at the same time activate the inhaler); 2. Correct 
use of dry powder inhale (DPI); (breathe strong, 
deeply and quickly); 3. Which factor is most im-
portant when choosing a patient's inhaler? (pa-
tient's preference); 4. After prescribing the inhal-
er, does you or someone else educate patients 
about its use? (always). One point was added 
for each correct answer. By summing the points 
obtained, (a range of 0-4), the respondents were 
divided into two groups concerning the proper 
use of inhalers: the ones with an unsatisfactory 
level of knowledge (≤ 2) and the ones with sat-
isfactory level of knowledge (≥ 3).  

The descriptive statistics was compiled for the 
entire population sample. The difference in the 
number of points of the two groups (specialist or 
non-specialist) and other variables were tested 
with the X2 test. The difference in the achieved 



Primary Health Care Centre New Belgrade, Belgrade, Serbia

112www.biomedicinskaistrazivanja.mef.ues.rs.baGodište 11 Decembar 2020

number of points in relation to the groups of re-
spondents was assessed by the Mann Whitney 
test. The data were analyzed using SPSS 20. The 
results were considered to be statistically signif-
icant when the P value was ≤0.05. 

Results 

The survey covered 364 physicians of PHC. Out 
of the total, 86.5% of respondents were female. 
The mean age of the participants was 48±10.64 
years. The mean work experience was 19±11.22 
years. The half of respondents had family med-
icine as their scope of expertise (53%). 

The majority of respondents acquired knowl-
edge about the correct use of inhalers by partici-

pating in lectures and workshops (50.3%). More 
than two thirds of the respondents had experi-
ence in prescribing inhalers (87.6%). When asked 
about the most important step for correct use of 
MDI, 156 (42.9%) respondents selected the cor-
rect answer, while 73 (20.1%) respondents gave 
appropriate answer where the correct use of DPI 
was concerned. Most of respondents, i.e. 326 
(89.6%) of them, pointed out the type of disease 
as the most important factor in selecting a pa-
tient's inhaler. The respondents did not consider 
patient's preferences as important in the selection 
of inhalers, apart from three physicians. Usually, 
the education of patients when prescribing the 
inhaler was carried out by 49.5% of physicians. 
Most physicians personally carry out the educa-

Variable N (%) 
You have acquired the knowledge about the use of inhalers by: 

Participating in lectures and workshops 183 (50.3) 
Using professional literature 70 (19.2) 
Using drug instruction 52 (1.3) 
From experience 59 (16.2) 

Have you ever prescribed an inhaler? 319 (87.6) 
Correct use of metered dose inhale (MDI): 
Slowly inhale and at the same time activate the inhaler 156 (42.9)

Correct use of dry powder inhale (DPI):  
Breathe strong, deeply and quickly 73 (20.1) 

The most important factor when choosing a patient's inhaler 
Type of illness (asthma / COPD) 326 (89.6) 
Patient's preference 3 (0.8) 
Age of the patient 15 (4.1) 
Patient's previous experience with a particular inhaler 20 (5.5) 

After prescribing the inhaler, is a patient educated about its use? 
Always 180 (49.5) 
Sometimes 143 (39.3) 
Almost never 26 (7.1) 
Never 15 (4.1) 

Who educates the patients in your healthcare clinic? 
Only you 203 (55.8) 
A nurse 41 (11.3) 
Pharmacist in pharmacy 66 (18.1) 
Nobody, the patient is given an educational leaflet 54 (14.8) 

Table 1. Respondents' answers concerning proper use and prescription of inhalers
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tion of patients (55.8%), the less pharmacy in the 
pharmacy (18.1%) (Table 1). 

There were differences between two observed 
groups of respondents concerning years of age 
and work experience. The difference between 
general practitioner and family medicine physi-
cian respondents was in the mode of acquiring 
knowledge. Family medicine physicians acquired 
knowledge during lectures and workshops and 

prescribed independently more 
inhalers. There were no differenc-
es between two observed groups 
in gender and in items such as 
the most important factor when 
choosing a patient's inhaler and 
do you or any of your co-workers 
educate the patient after prescrib-
ing the inhaler (Table 2). 

Physicians showed an unsat-
isfactory level of knowledge. The difference con-
cerning the assessment of knowledge between 
two observed groups of respondents was not sta-
tistically significant (X2=0.92; p=0.336) (Table 3).

There was no difference in the score where 
different groups were concerned (Mann Whitney 
z=-0.96; p=0.337) (Figure 1). 

Variable N (%) Non- specialists Specialists p 
Gender 

Men 
Women 

27 (15.8)
144 (84.2) 

22 (11.4) 
171 (88.6) 

0.221

Age 
≤29 
30-49 
50-59 
≥60 

20 (11.7) 
111 (64.9) 
33 (19.3) 
7 (4.1) 

0 (0) 
51 (26.4) 
100 (51.8) 
42 (21.8) 

<0.001

Work experience 
≤10 
11-20 
21-30 
31-40 

105 (61.4) 
35 (20.5) 
24 (14.0) 
7 (4.1) 

5 (2.6) 
47 (24.4) 
84 (43.5) 
57 (29.5) 

<0.001

You have acquired the knowledge about the use of inhalers by: 
Participating in lectures and workshops 
Using  professional literature 
Using drug instruction 
From experience 

68 (39.8) 
45 (26.3) 
27 (15.8) 
31 (18.1) 

115 (59.6) 
25 (13.0) 
25 (13.0) 
28 (14.5) 

0.001

Have you ever prescribed an inhaler? 143 (83.6) 176 (91.2) 0.029
The most important  factor when choosing a patient's inhaler:

Type of illness (asthma / COPD) 
Patient's preference 
Age of the patient 
Patient's previous experience with a particular inhaler

155 (90.6) 
1 (0.6) 
7 (4.1) 
8 (4.7) 

171 (88.6) 
2 (1.0) 
8 (4.1) 
12 (6.2) 

0.883

After prescribing the inhaler, is a patient educated about its use? 
Always 
Sometimes 
Almost never 
Never 

82 (48.0) 
69 (40.4) 
12 (7.0) 
8 (4.7) 

98 (50.8) 
74 (38.3) 
14 (7.3) 
7 (3.6) 

0.921

Table 2. Differences between two observed groups of respondents in evaluated variables

Variable N (%) Non- specialist Specialists p 
Knowledge level concerning an  
appropriate use of inhalers 

Unsatisfactory (≤ 2) 
Satisfactory (≥ 3) 

159 (93.0) 
12 (7.0) 

184 (95.3) 
9 (4.7) 

0.336

Table 3. Distribution of estimated knowledge level concerning an 
appropriate use of inhalers between two observed groups of respondents
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Discussion 

Recently, multiple studies have been carried out 
showing that health care professionals prescribe 
inhalers without enough knowledge concerning 
their use. Current guidelines on treating asthma/
COPD recommend that physicians demonstrate 
to patients how to use the different devices, but 
there is high percentage of health care profes-
sionals who are incapable of performing a sim-
ple demonstration where the correct use of the 
inhaler devices is concerned [6,12,13]. This lack 
of knowledge has not improved, despite efforts 
put in by education institutions. In the study, 
there were 90% of physicians who possessed an 
unsatisfactory knowledge about the correct use 
of the inhaler devices. The errors committed dur-
ing inhaler use can reduce treatment effective-
ness. Mishandling of inhalation devices decreas-
es patient adherence to the inhaler therapeutic 
regimen, compromising treatment efficacy. A 
simple educational intervention delivered by 
general practices in primary health care should 
improve inhaler technique among patients. Out-
patient education in inhaler technique remains 
widely inconsistent due to time-consuming in-
halation training, limited resources, and inade-
quate doctor knowledge [14-16]. In British Colum-
bia and Alberta, training session was arranged 
for general practitioners. Sessions were spaced 
out over 1–3 months. Prior to the program, only 

10% of doctors felt fully competent to teach in-
haler technique, while after the program, 98% 
of them  rated their teaching as satisfactory, 
and they could teach inhaler technique [17]. In 
our research, there was a difference in acquiring 
knowledge between specialist and non-specialist. 
Knowledge was mostly acquired during lectures 
and workshops, but doctors without specializa-
tion relied on more professional literature, drug 
instruction and experience. They were probably 
less overburdened and had more enthusiasm, 
strength and free time to devote themselves to 
other forms of acquiring knowledge. 

Clinical evidence suggests that although con-
temporary inhaled therapy has the potential to 
control disease [12], it is often not achieved in 
practice. Poor inhaler technique is one of impor-
tant reasons, because no matter how good a drug 
is, it cannot be effective unless it reaches the tar-
geted airways [5,9,18]. There are more than 200 
drug-inhaler device combinations that are avail-
able [19,20]. Braido and co-workers revealed 
that the MDI had the highest average frequency 
of errors, more than 40%.  It was expected that 
DPIs would make better performance but their 
error rates were only slightly lower than MDI 
rates [19]. Among our doctors, 43% of then knew 
how to use the MDI inhalers correctly, while ap-
proximately 20% of them possessed the correct 
knowledge concerning DPI. This explained the 
larger number of errors when the DPI inhalers 
were used.  

Certain observational studies suggested that 
between 50% and 60% of patients misused a dry 
powder inhaler [21]. Some of the possible errors 
included inadequate flow (27%), drug priming 
without inhalation (19%), exhalation into the 
inhaler (18%), and multiple inhalations (25%). 
Out of 60 doses expected to be taken during a 
month per person, the average number of actual 
doses was 34 (57%). According to Sulaiman and 
co-workers,  an irregular inhaler use was com-
mon and only 20% of participants used their in-
haler correctly [21]. 

Adherence to prescribed treatment is neces-
sary to ensure the achievement of the therapeutic 
effect. In inhalation therapies, patients’ permis-
sion is required and also the choice of the right 
inhaler for the right patients [18,19]. Among our 
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respondents, only 3 (0.8%) doctors accepted the 
patient's preference to choose the inhaler. This 
considerably contributed to our respondents hav-
ing an unsatisfactory level of knowledge about 
the use of inhalers. However, it is common for 
patients undergoing prolonged treatment to have 
poor adherence to medication [22]. Patients’ ad-
herence to treatment can be influenced by their 
overall state of being, dosing frequency, their 
expectations regarding disease treatment, and 
to a great extent by the quality and ease of use 
of the device [23]. The idea is that involving the 
patient in the decision-making will result in en-
hancing patient satisfaction with the inhaler de-
vice, which in turn will lead to increased adher-
ence and better clinical outcomes [23]. Moreover, 
the GINA guidelines suggest that patients would 
see more inhaler devices and participate in the 
decision concerning the best possible choice for 
them. [24]. However, not all of our general prac-
titioners in Serbia are equipped with a placebo 
training inhalers. 

Adherence to the therapy involves patients 
initiating their prescribed therapy, correct ad-
ministration of the prescribed dose, and treat-
ment persistence. 

Due to certain limitations, the broader ap-
plication of our study may be restricted. Since 

this is a cross sectional study, cause-and-effect 
relationships cannot be studied. There is also 
the possibility of recall biases from respondents 
when completing the questionnaire. The find-
ings of this research are limited to physicians 
who work in primary health care centers. For 
better representation and associations, it is rec-
ommended for future studies to be carried in-
cluding a larger number of samples.  

Conclusion

In conclusion, primary healthcare physicians pos-
sess inadequate knowledge and skills concerning 
the proper use of inhalers. Lectures and work-
shops are not an adequate method for educating 
physicians about the use of inhalers. Physicians' 
education should be continuous and different 
models of education should be offered.
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Questionnaire 

1. Gender   Men  Women 
2. Age   _______
3. Physician   a) non-specialist   b) specialist registrars  c) general practitioner 
4. Work experience   _______years 
5. You have acquired the knowledge about the use of inhalers by:  
 a) Participating in lectures and workshops 
 b) Using professional literature 
 c) Using drug instruction 
 d) Personal experience 
6. Have you ever prescribed an inhaler?   a) Yes   b) No 
7. Correct use of metered dose inhale (MDI): 
 a) Shake the inhaler hard
 b) Breathe out all the way 
 c) Slowly inhale and at the same time activate the inhaler 
 d) Breathe strong, deeply and quickly 
 e) Continue slowly with deep inhalation 
8. Correct use of dry powder inhale (DPI): 
 a) Shake the inhaler hard
 b) Breathe out all the way 
 c) Slowly inhale and at the same time activate the inhaler 
 d) Breathe strong, deeply and quickly 
 e) Continue slowly with deep inhalation 
9. The most important factor when choosing a patient's inhaler: 
 a) Type of illness (asthma / COPD) 
 b) Patient's preference 
 c) Age of the patient 
 d) Patient's previous experience with a particular inhaler 
10. After prescribing the inhaler, do you or any of your co-workers educate the patient? 
 a) Always 
 b) Sometimes 
 c) Almost never 
 d) Never 
11. Who educates the patients in your healthcare clinic? 
 a) Only you 
 b) A nurse 
 c) A pharmacist in a pharmacy 
 d) Nobody, the patient is given an educational leaflet
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Znanje ili neznanje o pravilnoj upotrebi inhalatora među lekarima u 
primarnoj zdravstvenoj zaštiti, Srbija

Uvod. U svakodnevnoj upotrebi većina pacijenata pravi greške u upotrebi inhalatora. Lekari primarne zdrav-
stvene zaštite imaju važnu ulogu u sprečavanju nepravilne upotrebe inhalatora. Cilj ove studije je da se proceni 
nivo znanja o pravilnoj upotrebi inhalatora među lekarima primarne zdravstvene zaštite i način sticanja znanja 
o adekvatnoj tehnici inhalacije. 

Metode. Ovo je studija preseka, sprovedena marta 2019. u Beogradu, Srbija. Uzorak su činili lekari koji rade u 
domovima zdravlja u Srbiji. Podaci su prikupljeni upitnikom. Rezultati su prikazani parametrima deskriptivne 
statistike. Razlika između dve posmatrane grupe i ostalih promenjivih testirana je Hi kvadrat testom. Podaci su 
analizirani SPSS 20. 

Rezultati. Istraživanjem je obuhvaćeno 364 lekara primarne zdravstvene zaštite. Od ukupnog uzorka, 86,5% su 
činile osobe ženskog pola. Prosečno radno iskustvo iznosilo je 19±11,22 godine. Polovina ispitanika su specija-
listi opšte medicine (53%). Većina ispitanika znanje o pravilnoj upotrebi inhalatora stekla je na predavanjima i 
radionicama (50,3%). Lekari su pokazali nezadovoljavajući nivo znanja. 

Zaključak. Lekari primarne zdravstvene zaštite poseduju neadekvatna znanja i veštine o pravilnoj upotrebi in-
halatora. Predavanja i radionice nisu dovoljan način edukacije lekara o pravilnoj upotrebi inhalatora. 

Ključne reči: inhalatori, znanje, edukacija, opšta praksa 
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