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Abstract
Background Patients with asthma and chronic obstructive pulmonary disease could benefit from education on 
using inhalers provided by pharmacists. However, pharmacists may have limited competencies, indicating the 
necessity to implement appropriate postgraduate courses. The study aimed to evaluate an inhaler use course for 
pharmacists, including its impact on participants’ knowledge and satisfaction.

Methods The study involved 261 pharmacists from community pharmacies and was conducted between 
September 2019 and March 2021. A pre-post analysis of their knowledge of the topic was applied. Additionally, at the 
beginning of the course, participants were asked about their educational needs, and at the end, they completed a 
satisfaction survey. The preferred learning formats indicated by participants were interactive workshops and lectures.

Results As a result of the course, both their actual and self-assessed level of knowledge significantly increased. The 
percentage of correct answers in the test before the training was 24.4%, while after, it was 84.3% (p < 0.0001). Before 
the course, their average self-assessed level of knowledge was 52.0%, and after the training, it increased to 90.0% 
(p < 0.0001). Almost all respondents stated that the course met their expectations. They estimated their satisfaction at 
94.0% and the usefulness of the provided information at 98.0%.

Conclusions Improved preparation of pharmacists resulting from their participation in the course can contribute 
to providing more professional advice to patients, thereby positively influencing the pharmaceutical care process in 
community pharmacies.
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Introduction
Asthma is a prevalent condition that affects individu-
als across all age groups. In many cases, it leads to a 
decline in the quality of life due to respiratory issues 
such as coughing, shortness of breath, or wheezing. The 
primary treatment for asthma and various respiratory 
diseases is the use of inhalers [1–3]. However, the cor-
rect inhalation technique is crucial for the efficacy of 
inhalation treatment [4, 5]. There is uncertainty regard-
ing whether patients receive adequate information or 
proper instructions on how to use inhalers. Previous 
studies have highlighted a significant number of errors 
made by patients in their inhalation techniques [6–8]. For 
instance, a study conducted in Portugal in 2015 assessed 
patients with asthma or COPD (chronic obstructive pul-
monary disease). The results revealed that only 13.4% 
of the participants demonstrated the correct inhaler 
usage without making any mistakes. On the contrary, 
68.0% of patients using dry powder inhalers (DPI) failed 
to hold their breath after inhalation, and 61.3% did not 
exhale deeply before administering the inhaler. Similar 
errors were prevalent among patients using pressurized 
metered dose inhalers (pMDI), with 62.5% and 50.0% of 
the respondents making the same mistakes, respectively. 
Additionally, nearly 40% of people using pMDI forgot to 
shake it before starting inhalation [9].

Pharmacists can prevent drug-related problems and 
help to achieve optimal therapeutic outcomes, particu-
larly in chronic conditions. Increasing evidence sug-
gests that their interventions can reduce patient errors 
and enhance disease control [10]. In the case of COPD 
and asthma, patients may lack knowledge or feel uncer-
tain, leading them to seek assistance from pharmacists, 
as community pharmacies often serve as the initial point 
of contact between healthcare professionals and patients 
[11]. Pharmacists indeed hold an invaluable role in this 
context [12]. Evaluating inhalation techniques, provid-
ing education, and, when necessary, referring patients 
to physicians can be instrumental in helping patients. 
Hence, establishing proactive and ongoing communi-
cation between patients with asthma and COPD with 
pharmacists, physicians, nurses, and other specialists is 
essential to implement the best healthcare practices and 
achieve optimal clinical outcomes. The accessibility of 
pharmacists also offers a unique opportunity to enhance 
patient compliance through proper education, monitor-
ing of inhalation techniques, and answering questions 
affecting treatment results [7, 13]. Consequently, phar-
macists’ involvement may play a key role in improving the 
adherence of patients with COPD and asthma [14, 15]. 
Furthermore, even if the patients can find instructions 
for using inhalers online or in drug leaflets, the pharma-
cist’s important role is to support them in interpreting, 

understanding, and remembering the obtained informa-
tion [3, 16, 17].

Unfortunately, studies indicate that the competencies 
of many pharmacists in providing professional advice and 
instructions regarding inhaler use may still be limited, 
impacting their ability to educate patients effectively [17]. 
Consequently, pharmacists, especially those in commu-
nity pharmacies, appear to require proper training (addi-
tional opportunities to supplement knowledge, such as 
courses or specializations) to assist patients in reducing 
errors when using inhaler devices. The primary outcome 
of pharmacist training is an enhanced standard of patient 
care. This endeavor produces visible improvements in the 
quality of patient care [18]. Such educational initiatives 
would also equip pharmacists with current information 
on asthma/COPD and appropriate therapies. Addition-
ally, it can enhance their collaboration with physicians by 
fostering a deeper understanding of specialists’ perspec-
tives and recommendations. Meanwhile, in Poland, as 
in many countries, pharmacists are mandated to engage 
in continuous (lifelong) learning according to the Act 
on the Profession of the Pharmacist from 2020 [19]. The 
legislation also emphasizes that a pharmacist may pro-
vide pharmaceutical care, defined as “(…) a documented 
process in which a pharmacist, working with the patient 
and the physician treating the patient, (…), supervises 
the proper course of individual pharmacotherapy” [19]. 
However, the education standards for the pharmacist 
profession do not encompass all practical aspects of 
pharmacists’ work in a community pharmacy [20, 21]. 
Additionally, given the novel expansion of pharmacists’ 
responsibilities in Poland, some may lack updated knowl-
edge due to perceived low competency levels required 
for new duties [22]. Reports from other countries high-
light that too few patients receive comprehensive advice 
on inhaler usage from pharmacists, possibly stemming 
from pharmacy employees’ uncertainty about their 
knowledge. This underscores the importance of work-
shops as a means to consolidate specific information [23]. 
In turn, proper training for pharmacists could enhance 
their ability to effectively educate patients on inhalation 
techniques [24]. Such consultation should not be lim-
ited to verbal communication but should also include a 
demonstration of the correct technique using a placebo 
device. Pharmacists should ask patients to replicate the 
sample inhalation to ensure a correct understanding [25, 
26]. Therefore, to better prepare Polish pharmacists for 
potential future tasks, a continuous learning course on 
inhaler use was designed and implemented.

The aim of the study was to evaluate the impact of this 
course on participants’ knowledge and their satisfaction 
from participating in it. Additionally, participants defined 
their further educational needs for courses in the use of 
inhalers.
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Materials and methods
The study analyzed a course designed to enhance phar-
macists’ ability to support patients in using inhalers in 
community pharmacy, conducted between September 
2019 and March 2021 in Warsaw, involving a total of 261 
pharmacists. Throughout the course, participants were 
presented with an original scheme created by the authors 
of the study for managing patients taking inhaled drugs 
and providing patient education in the field of inhala-
tion techniques [Fig. 1 27]. The presented procedure pro-
posal aims to equip pharmacists working in community 
pharmacies with tools readily available, enabling them to 

systematize their interactions with patients using inhal-
ers. In this procedure scheme, when a patient presents 
a prescription for an inhaler at the pharmacy, it should 
be ascertained WHO the medication is prescribed FOR. 
Additionally, it is crucial to assess the patient’s EXPERI-
ENCE with using the inhaler, determining whether the 
patient has a prior usage history or if this is the first pre-
scription for an inhaler from a physician. In the former 
scenario, it is advisable to inquire about the patient’s 
familiarity with the inhaler and demonstrate its usage 
using a sample version of the medication. In the latter 
case, if the patient lacks knowledge on how to utilize 

Fig. 1 Patient with a prescription for an inhaler - procedure scheme [27]
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the medication, a step-by-step explanation of its proper 
usage should be provided, considering factors such as 
inhalation technique, duration of use, potential interac-
tions, or side effects [27]. It is noteworthy that this was 
the first practical training on using inhalers organized 
in Poland and was carried out in collaboration with the 
Poznan University of Medical Sciences and the Mazovian 
Pharmacy Chamber in Warsaw.

In total, six editions of the course were conducted. 
Each course edition lasted 8  h, divided into a theoreti-
cal segment of 4  h for lectures and a practical segment 
of 4  h for workshops. There was one specific schedule 
established. First, there were lectures for all participants. 
Then there was the workshop part: the group was divided 
in half and worked under the supervision of a specialist. 
Each edition accommodated approximately 40 partici-
pants, with the workshop group of pharmacists divided 
into two halves, each comprising around 20 participants. 
The lecture topics covered the etiology and diagnosis 
of asthma and COPD concerning assisting patients in a 
pharmacy, practical aspects of pharmacological methods 
for treating asthma and COPD, principles of selecting 
inhalers, therapy monitoring, and procedures for provid-
ing professional pharmaceutical advice on inhaler use in 
accordance with the latest asthma and COPD recommen-
dations [28]. During the workshops, participants received 
training in the use of each type of inhaler and were edu-
cated on effectively transferring knowledge to patients. 
Workshop topics focused on practical aspects of using 
inhalers (using a demo version), professional pharmaceu-
tical advice on their use, and standard operating proce-
dures (SOP) [27]. Practical education aimed at the proper 
use of various inhalers, utilizing demonstration models. 
Initially, the instructor meticulously organized each type 
of inhaler, providing a step-by-step demonstration of its 
usage. Subsequently, participants had the opportunity to 
try to use the inhalers on themselves and pose questions. 
The entire process was conducted under the instruc-
tor’s supervision to guarantee that participants accu-
rately executed the trial inhalations. This model adheres 
to the principle that pharmacists should first receive a 
thorough education, enabling them to subsequently edu-
cate patients accurately [29]. Participants also received 
a guide on how to use individual types of inhalers. The 
practical guide includes a comprehensive description of 
all types of inhalers, along with step-by-step instructions 
for usage, accompanied by informational images and 
the trade names of the medications. Lectures and work-
shops were conducted by a doctor, a specialist in internal 
medicine and allergology, and pharmacists specializing 
in professional advice and pharmaceutical care. The idea 
for the workshops and lectures resulted from the obser-
vations of practice in a community pharmacy, previous 
conversations with other pharmacists and from Polish 

Supreme Chamber of Pharmacy, as well as a review of 
foreign publications and training topics. Additionally, 
as it was the first such project, in order to broaden the 
understanding of pharmacists’ further educational needs, 
surveys regarding the demand for subsequent courses 
were collected at the beginning. The inclusion criteria for 
the study were participation in the course, employment 
in a community pharmacy as a pharmacist, and consent 
to participate in the study.

Before and after the course, a test was administered to 
assess participants’ knowledge of the inhaler use tech-
nique to evaluate its effectiveness. Additionally, before 
commencing the training, pharmacists were queried 
about their expectations regarding an inhaler training 
course. Furthermore, after completing the course, the 
trainees filled out a satisfaction questionnaire to assess 
their experience with the training. The satisfaction survey 
encompassed various aspects, including the participant’s 
preference for class type, duration, instructor, coverage of 
topics, and the type of materials provided.

Obtained data were analyzed using Microsoft Excel, 
STATISTICA 12 (StatSoft), and STATA14 StataCorp 
LLC software programs. The analysis process involved 
the evaluation of pre-post differences in response to test 
questions and the verification of differences among the 
respondents in terms of their age and gender. Analyses 
were conducted, as applicable, with the use of the fol-
lowing tests: the chi-square test of independence and 
Fisher’s exact test for observed small or zero values, the 
Wilcoxon signed-rank test, the Mann–Whitney U test, 
and the Kruskal–Wallis test with Dunn’s post hoc tests. 
All tests were analyzed at the significance level of a = 0.05 
and were considered statistically significant at p < 0.05.

The study was approved by the Bioethics Committee 
No. 602/19 at the Poznan University of Medical Science 
and was conducted in accordance with the Declaration of 
Helsinki. Participation in this study was anonymous. All 
collected data were securely stored in the Department of 
Pharmaceutical Technology, Pharmacy Practice Division 
at Poznan University of Medical Sciences.

Results
A total of 260 participants were included in the study 
(86.9% women and 13.1% men, one person returned an 
empty questionnaire). Detailed characteristics of phar-
macists in terms of age, work experience, specialization, 
and type of pharmacy in which they work are presented 
in Table 1. The majority of respondents were in the age 
group of 30–39 (33.5%), had a specialization (24.9%), and 
worked in a pharmacy chain of more than six pharmacies 
(46.2%). In a questionnaire distributed at the beginning of 
the course to assess their educational needs in the use of 
inhalers, 81.2% of the respondents stated that they were 
most interested in interactive workshops and 52.4% in 
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lectures. In comparison, they were less interested in sim-
ulated patient methods (42.8%). The trainees were divided 
regarding the preferred duration of the training: about 
4 h − 45.5%, and about 8 h − 41.0%. The respondents also 
believed that it would be best if the courses were con-
ducted by physicians (79.2%) or pharmacists - academic 
teachers who also have a practice in a pharmacy (71.6%). 
However, we noticed some differences in this aspect in 
terms of respondents’ gender. While women significantly 

more often than men opted for physicians as instructors 
(p = 0.01755), men more frequently than women chose 
academic teachers who are also pharmacists (p = 0.00005, 
Fig. 2). Regarding the future subject of the training, the 
most frequently chosen answers were workshops on the 
use of inhalers (86.4%), appropriate selection of inhal-
ers (75.2%), and practical aspects of cooperation with a 
patient diagnosed with asthma / COPD in a pharmacy 
(73.6%). Some differences were observed here in terms 
of gender as well. Women exhibited greater interest in 
the practical pharmacological treatment of asthma and 
COPD compared to men (p = 0.00004) as well as in the 
principles of inhaler selection (p = 0.00102). Detailed divi-
sion by gender is presented in Fig. 3. Additionally, some 
age differences were also visible, with participants aged 
40–49 and 60–69 expressing greater interest in the eti-
ology, diagnosis of asthma and COPD, and the potential 
to assist patients in the community pharmacy than other 
age groups (p = 0.024770, Fig. 4).

The knowledge test carried out at the beginning and 
the end showed that the study participants significantly 
increased their knowledge after participation in the 
course. The percentage of correct answers in the test 
was 24.4% before the training and increased to 84.3% 
following the course (p < 0.0001, n = 253). The answers 
to each of the questions are presented in Table 2. In the 
first question, pharmacists were asked about the interval 
between each inhalation. Before the training, 33.8% gave 
the correct answer, and 98.2% after the training. In the 
second question, pharmacists were asked to name two 
online databases used to detect potential and real drug 
problems. Before the training, only 1 person (0.4%) gave 
the correct answer, and 13.5% provided an incomplete 

Table 1 Characteristics of participants
Characteristics of participants n (%)

Male Female Total
Total number of respondents 34 (13.1) 226 (86.9) 260 (100.0)
Age [years] 34 (13.5) 217 (86.5) 251 (100.0)
25–29 16 (47.0) 57 (26.3) 73 (29.1)
30–39 11 (32.4) 73 (33.6) 84 (33.5)
40–49 2 (5.9) 41 (18.9) 43 (17.1)
50–59 5 (14.7) 35 (16.1) 40 (15.9)
> 60 0 (0.0) 11 (5.1) 11 (4.4)
Seniority [years] 34 (13.2) 223 (86.8) 257 (100.0)
< 5 14 (41.2) 64 (28.7) 78 (30.3)
5–10 12 (35.3) 52 (23.3) 64 (24.9)
11–20 5 (14.7) 54 (24.2) 59 (23.0)
> 20 3 (8.8) 53 (23.8) 56 (21.8)
Pharmacy specialization 34 (13.2) 223 (86.8) 257 (100.0)
Yes 6 (17.6) 58 (26.0) 64 (24.9)
No 28 (82.4) 165 (74.0) 193 (75.1)
Type of pharmacy 33 (13.3) 216 (86.7) 249 (100.0)
Individual 8 (24.2) 77 (35.7) 85 (34.1)
Chain of up to 6 pharmacies 4 (12.1) 35 (16.2) 39 (15.7)
Chain of more than 6 pharmacies 21 (63.7) 94 (43.5) 115 (46.2)
Another type of community 
pharmacy

0 (0.0) 10 (4.6) 10 (4.0)

Fig. 2 Answers to the question of who should conduct the training by gender (n = 250, multiple choice question)
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answer. After the training, 90.2% of the respondents gave 
the correct and full answer. In the third question, phar-
macists were asked to list the most common mistakes 
made by patients when using the pMDI inhaler. The 
answer was assumed correct when the respondent pro-
vided three proper variants. Before the training, 3.8% 
of respondents were able to accomplish that, and after 
− 59.1%. In question 4, the respondent was to mention 
the two most likely side effects that may occur when 
administering inhaled steroids. Before the training, 4.6% 
of the respondents gave the correct answer, and after the 
training, more than half (52.4%). The last two questions 
were closed. In question 5, the respondent was asked 
about important factors that patients using DPI inhal-
ers need to be informed about. After the training, more 
people (81.8%) gave the correct answer compared to the 
situation before the training (26.5%). Similarly, in the last 
question about which aerosols are multi-dose inhalers, 

correct answers were provided by 24.6% of respondents 
before and 79.6% after the course.

At the end of the training, the willing respondents 
filled out a satisfaction questionnaire, assessing the inter-
vention and the knowledge acquired due to it. 98.6% of 
people considered that the conducted training met their 
expectations. The respondents estimated their satisfac-
tion with the course at 94.0% (4.7/5) and the usefulness 
of the provided information at 98.0% (4.9/5). The intel-
ligibility of the transmitted messages was 96.0% (4.8/5). 
A summary of the average of all assessments given by the 
respondents is presented in Fig. 5. Pharmacists could also 
assess the state of their knowledge before and at the end 
of the education. Before the training, the average level of 
self-assessed knowledge was 52.0%, and after the train-
ing, it was 90.0% (p < 0.0001). Detailed results are pre-
sented in Fig. 6.

Fig. 4 Pharmacists’ interest in the topic of etiology, diagnosis of asthma and COPD, and the possibility of helping patients in a pharmacy depending on 
their age (p = 0.02477)

 

Fig. 3 Pharmacists’ interest in the different topics of training, depending on their gender (multiple choice question)
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Discussion
The literature underscores the importance of consis-
tency in applied educational solutions, particularly 
in the context of pharmacists’ continuous education 
[29–32]. In Poland, aligning with evolving laws and new 
responsibilities for pharmacists, there is growing pres-
sure for additional education, encompassing courses, 
training, postgraduate studies, or specializations [33]. 
Hence, to support these and future similar interven-
tions, our study also assessed the demand for it. During 
the courses, a pivotal aspect was the opportunity for col-
laboration between pharmacists and physicians, involv-
ing the exchange of experiences, complementing each 
other’s roles, and discussing the same matter from two 
different perspectives. As anticipated during the planning 
of the course presented, interactive workshops and lec-
tures emerged as the most commonly preferred formats 
for continuous learning on the subject. In our study, we 
organized a format in which pharmacists could acquire 
not only theoretical knowledge about asthma and COPD 
but also practical information on the use of inhalers, 
with the opportunity to practice their skills using dem-
onstration versions. This was crucial as participants are 
likely to be more engaged in the learning process when 
it is problem-centered, practical, and relevant to their 
professional lives [34]. Interestingly, fewer than half of 
the respondents selected simulation patients as their 
preferred learning format. This could be attributed to a 
lack of prior experience working with this method or a 
fear of the unknown. Admittedly, simulation methods 
were in the initial stage of adoption in Poland, especially 
in the education of pharmacists [35]. During the research 
period, the first professionally equipped, modern Medi-
cal Simulation Center in Poland was being expanded in 
Poznań [36]. It’s also possible that pharmacists, aware 
of their limited competencies on the subject, preferred 
a ‘safer’ format instead of simulation where they might 
have to interact with a simulated patient, for instance. 
Hence, the utilization of simulation methods could be 
considered in later stages of such courses once partici-
pants have already acquired some knowledge and skills 
on the subject. During the workshops, the respondents 
were also asked about their expectations, including the 
duration of the training or future postgraduate education 
topics. Collecting data from respondents regarding their 
expectations allows adjusting the course to participants’ 
expectations to enhance efficiency, enabling participants 
to extract as much useful information as possible [37]. 
When asked about future training topics, most partici-
pants chose inhaler technique workshops, confirming 
that the course designed by the research team seemed 
to meet their expectations. This illustrates a significant 
demand for this type of practical training and indicates 
that the research team correctly identified a niche in Ta
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the proposition of continuous education courses for 
pharmacists.

As evidenced by the knowledge test administered 
before and after the course, pharmacists’ skills signifi-
cantly improved following their participation in training. 
Their initially low level of knowledge on the topic can 
be attributed to various factors, including the potential 
forgetting of education acquired during studies due to a 
lack of refreshing, the teaching methods employed dur-
ing their education, or the contents of the pharmaceuti-
cal curriculum during their student years, which may 
not have sufficiently emphasized practical topic or even 
advances in inhaler technique and formulations over the 
years. For instance, Basheti et al. [38] observed a lack 
of practice in the correct use of inhalers in the current 
educational training standard in pharmaceutical stud-
ies. Moreover, most pharmacy students in their study 
indicated that the absence of inhalation practice and 
insufficient training were the main obstacles to dem-
onstrating the correct inhalation technique. Therefore, 
hands-on inhaler training is necessary to improve inhala-
tion technique demonstration skills [35, 37], which is also 
crucial for the postgraduate education of pharmacists. 

Numerous studies suggest that pharmacists’ participation 
in continuous education initiatives can positively impact 
their self-efficacy and professional behaviors [39, 40]. The 
results of Basheti et al. also confirmed a significant rela-
tionship between the knowledge of physicians and phar-
macists about asthma and their inhaler demonstration 
skills [41]. In this context, it was noted that appropriate 
training, coupled with the provision of effective educa-
tional tools on asthma and COPD, could contribute to 
pharmacists playing a key role in patient education.

A crucial aspect of course evaluation is participants’ 
satisfaction [42]. Therefore, during our training, partici-
pants were given the opportunity to express their opin-
ion on the course - whether it met their expectations 
and what they would be interested in for the future. The 
majority of pharmacists expressed high satisfaction with 
the training, concluding that it met their expectations 
and had practical significance. Providing appropriate 
training modules for pharmacists on patient education 
may, in turn, constitute a way to improve treatment effec-
tiveness. If the pharmacy staff does not know how to use 
the inhaler properly, it may limit their ability to assist 
patients with asthma and COPD when necessary. The 

Fig. 6 Summary of the pharmacists’ knowledge self-assessment before and after the training (p < 0.0001)

 

Fig. 5 Summary of the respondents’ satisfaction level concerning the implemented training (n = 215)
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consequences of this issue can be significant, as asthma 
patients may misuse their inhalers from the time of pre-
scription until they are seen again by a specialist physi-
cian. Also, due to the resulting lack of symptom control, 
physicians may prescribe increased doses of inhalers, 
leading to elevated costs and potential side effects [43]. 
Participation in additional training in pharmaceutical 
care and professional counseling is an excellent way to 
increase knowledge that is useful at the community phar-
macy and reduce barriers related to perceived knowledge 
gaps [43–46]. In various studies, pharmacists were shown 
to believe that promoting specialist education for phar-
macy staff will facilitate the counseling process [47, 48]. 
In the presented study, most participants indicated that 
additional practical workshops increase their knowledge, 
which may translate into better patient care at the phar-
macy. This is in line with other studies [44, 47, 49–51]. 
Pharmacists’ education is beneficial for improving com-
petencies, providing the ability for critical thinking, and 
enhancing problem-solving skills with decision-making 
during pharmacotherapy alongside physicians [48, 52].

Not only the pharmacist’s knowledge but also the 
way it is communicated to the patient has an impact on 
improving the effectiveness of therapy. Combining oral 
information with alternative, modern methods, such as 
an information leaflet or a practical demonstration of 
the equipment, can enhance the technique of using the 
inhaler. Pharmacists can play a key role in improving the 
outcomes of inhalation therapy by demonstrating inhala-
tion techniques [53]. The use of demo devices contrib-
utes to improving the technique of using the pMDI in 
asthma patients [54]. The combination of written and 
oral instructions, along with a physical display by phar-
macists, also helps reduce technical errors [55]. A simi-
lar result was observed in patients using DPI (type of 
DPI inhaler - turbuhaler) for asthma [24]. The combined 
oral explanation and demonstration by pharmacists may, 
therefore, be useful in improving the use of the inhaler, 
potentially leading to better therapeutic effectiveness 
[53].

Conclusions
The postgraduate education course on inhaler use tech-
niques for pharmacists, as presented in this study, 
received positive assessments from its participants. It 
not only met their educational expectations but was also 
effective in enhancing their knowledge and awareness 
of the subject. Considering the expressed interest and 
additional requirements from the participants, as well as 
the expanding scope of their professional responsibili-
ties, it appears necessary to arrange similar initiatives in 
Poland to provide optimal support for pharmacists as 
they transition from a drug-centered approach to a more 
patient-centered one, aligning with the principles of 

pharmaceutical care. Meanwhile, as reports from other 
authors indicate, such a broader involvement of phar-
macists in patient care may bring numerous benefits to 
both the healthcare sector and other professionals, sav-
ing their time and reducing workload. Better preparation 
of pharmacists in this aspect would result in more pro-
fessional advice given to patients with asthma or COPD 
and, consequently, lead to better patient outcomes.

Limitations
Participation in the survey was voluntary, therefore, 
some questions were omitted when the participants 
completed them. There was a definite predominance 
of women in the training. This is the same as the lat-
est report of the Central Statistical Office in Poland for 
2021. The vast majority of those working in pharmacies 
were women − 82.8% [56]. Participants had a knowledge 
test before and after the training, in which only their 
theoretical knowledge was checked. On the other hand, 
practical skills (e.g., handling inhalers, patient education) 
were supervised and corrected by the trainers during 
the workshops. In subsequent studies, it would be worth 
repeating the knowledge test after a longer period of time 
to assess knowledge retention and assess how often it 
is worth repeating the course. The pre-survey was con-
ducted during the workshop; hence, the needs assess-
ment was limited and can be refined for future projects.

.
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