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Abstract
Background: Following the example of other countries, it is very important to educate patients on the correct use of inhalers by properly
trained healthcare professionals, including pharmacists.
Objectives: The aim of the study was to assess the quality and comprehensiveness of professional advice given by pharmacists on the
use of inhalers, which was determined by the pharmacists’ level of training.
Methods: The study was conducted from June 2019 to March 2020. 150 pharmacists from Poznan and Warsaw (Poland) were
involved. Before the study began, the professional education of 240 pharmacists was conducted in Warsaw to implement standard
operating procedures. The study used the model of a mystery patient.
Results: The conversation with a trained pharmacist lasted on average 5.5 minutes, with an untrained one - 3.0 minutes. Placebo
inhalers were used more often by trained pharmacists during patients’ education. 10.3% of untrained pharmacists did not provide any
education. Additionally, untrained employees quality of advice were assessed on an average of 3.5 points, while trained ones - 7.6
points.
Conclusions: This study has shown that there is a need for professional training among pharmacists in Poland, which translates into
better patient education in the field of inhalation techniques.

Introduction
Recently, the conventional view of the pharmacist as mainly a person who is dispensing drugs in a pharmacy, has changed significantly
in highly developed countries. Undoubtedly, this group of professionals plays an important role in the health care system, and the
changes in the perception and understanding of it are more and more noticeable. Pharmacists are involved in the process of health
promotion and education during their work [1, 2]. Pharmaceutical care is successfully implemented in many countries around the world,
such as Great Britain, the Netherlands, Norway, Finland, the United States. Many patients experience multiple benefits from this kind of a
service. It can improve the patient's health, as well as the functioning of the entire health care system [3]. Patients suffering from
asthma and chronic obstructive pulmonary disease (COPD) have the opportunity to take advantage of inhaler technique education in
community pharmacies. It is standard practice for appropriately trained pharmacists to provide consultations regarding prescribed
medications and their side effects, self-management of the disease, and instructions on how to use an inhaler. [4].
Asthma and COPD are complex, multifactorial diseases that are often fluctuating in severity over time and require that patients receive
support and a comprehensive education, the quality of which can affect the patient's entire life. Good results in treatment depend on the
effectiveness of medications and, most importantly, on the correct use of inhalers by patients. Education and training can be effectively
delivered by a variety of health professionals, such as physicians, nurses, or pharmacists. Many of the therapeutic problems are caused
by an incorrect inhaler technique. Pharmacists are in an excellent position to educate such patients because they are in a highly
accessible medical profession [5, 6].
Following the example of other countries and the treatment effects they achieved, it is very important to educate patients on how to use
inhalers properly. Therefore, the aim of the study was to assess the quality of professional advice given by pharmacists, on the use of
inhalers, which was determined by the pharmacists’ level of training, in the setting of community pharmacies in Poznan and Warsaw
(Poland). Furthermore, the study verified whether the interview conducted by the pharmacist was sufficiently insightful and reliable. The
study also assessed how comprehensive and detailed the patient's education was in the technique of inhalation.

Materials And Methods
The study was conducted from June 2019 to March 2020. The inclusion criteria for selecting the study group was employment in a
community pharmacy as a pharmacist. 150 polish pharmacists in Poznan (80, 88.7% women, 11.3% men) and Warsaw (70, 90.0%
women, 10.0% men) were involved in the mystery patient study. Additionally, in 2019–2020 the professional education of 240
pharmacists (86.3% women, 13.7% men) was conducted in Warsaw, by an experienced interdisciplinary team consisting of pharmacists
and physicians (authors’ of the study), in order to increase the knowledge and implement standard operating procedures for patients’
inhaler technique education. It was the first practical training on the use of inhalers organized in Poland, in cooperation with the
University of Medical Sciences and the Pharmacy Chamber in Warsaw. The training lasted 8 hours and was divided into theoretical (the
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latest recommendations [7]) and practical parts (the use of inhalers and Standard Operating Procedures [8]). The study assessed how
the training of pharmacists affects the quality of services and the level of professional pharmaceutical advice they are providing.
150 pharmacists included in the study were divided into 2 groups: trained (43 people; 88.4% women and 11.6% men) and untrained (107
people; 89.7% women and 10.3% men). The study used the model of a "mystery patient" [9]. This technique assumed that the trained
researcher has taken the role of a patient, suffering from asthma in this case. The mystery patient conducted a depth observation each
time, assessed the scope of the information and the quality of the advice provided and evaluated the competence of the pharmacist.
During the visit in every community pharmacy, the researcher asked the pharmacist to demonstrate how the prescribed inhaler should be
used. Each time salbutamol pMDI (Pressurized Metered Dose Inhaler) was used. The conversation with the pharmacist was
standardized according to the author's script. After leaving the pharmacy, the particulars concerning the pharmacist’s advice and the
scope of information provided to the mystery patient about the inhaler technique, was entered into a form based on the World Health
Organization protocol [10]. The document was divided into two parts. The first one, pertained to the questions that should be addressed
to the patient who is going to be using the inhaler, while they are in the pharmacy. The second part of the form was about the correct
inhalation technique using the pMDI. The pharmacist educating the patient was awarded one point for each activity that was performed,
from the list containing the description of the correct inhalation technique. It was possible to get the maximum of 9 points for inhalation
activities. The document also contained information about the type of education that was provided, e.g. whether the pharmacist
performed the training with the use of a placebo inhaler or solely with the use of verbal instruction. Moreover, it contained a subjective
assessment of the visit, by the mystery patient, using a point scale from 1 to 10.
All of the collected data were securely stored in the Department of Pharmaceutical Technology, Pharmacy Practice Division at Poznan
University of Medical Sciences. The study was conducted in accordance with the Declaration of Helsinki, and the protocol was approved
by the Ethics Committee of Poznan University od Medical Sciences (602/19).
The Statistica PL 12 (StatSoft) package was used to perform the statistical analysis. The correlations between analyzed nominal data
were performed by Chi-square test of independence. All statistical analyses were performed at p < 0.05.

Results
A properly conducted professional counsel should contain the basic questions about the characteristics of the patient’s disease and the
circumstances of drug administration. The survey indicated that 55.8% of trained pharmacists considered it necessary to ask the
mystery patient the question “for whom the drug was intended”, as opposed to untrained people, where this topic was not mentioned in
90.6% cases (p < 0.0001; Fig. 1). 79.1% of trained pharmacists checked if the drug had been used previously, but for 74.8% of the
untrained people this issue was irrelevant (p < 0.0001; Fig. 2). More than half of the trained people (55.8%) asked about the reason for
prescribing the drug by the physician, while amongst the untrained pharmacists, it was only 8.4% (p < 0.0001; Fig. 3). The conversation
with trained pharmacists lasted on average 5.5 minutes, and with an untrained person, almost half as long, 3.0 minutes (p < 0.0001;
Fig. 4). Comparing the results of the patient education that was carried out in the community pharmacy by trained and untrained
pharmacists in Poland, the differences are clearly noticeable, as shown in Fig. 5. Out of the 9 elements of the correct inhalation
technique, the trained pharmacists most frequently paid attention to inserting the mouthpiece in mouth and ensuring a tight seal with
mouth (p < 0.0001) and pressing the inhaler immediately after starting to inhale through the mouth in order to release a dose of the drug
(p = 0.0259). They also very often indicated the need to remove the mouthpiece cover (p < 0.0001). 81.4% of the trained subjects
reported holding the inhaler upright (p = 0.0049) and performing a deep exhalation outside the inhaler before inhaling (p = 0.0002).
Untrained pharmacists conducted significantly less extensive education in the field of inhalation technique. The study noticed that
trained pharmacy employees much more often used training inhalers (51.2% for placebo inhalation) during patient education. Untrained
people usually educate the patient solely through verbal instruction − 63.5%. 10.3% of them did not provide any education for the patient
(Fig. 6). After the visit, the quality of the advice was assessed comprehensively, on a scale from 1 to 10. In summary, untrained
employees were assessed on an average of 3.5 points, while trained employees − 7.6 points (p < 0.0001; Fig. 7). The summary of the
obtained points containing the steps of the correct pMDI inhalation during mystery patient education, indicated that trained pharmacists
obtained an average of 6.3 points out of the 9 that were possible, while the untrained ones acquired − 4.8 pts (p < 0.0001; Fig. 8).

Discussion
The training of pharmacists, supervised by a multidisciplinary team is very important, especially with regard to the correct inhalation
technique. It has been confirmed that such activity improves the everyday practice in community pharmacies [10]. Unfortunately, there
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are no suitable training programs in Poland, so the courses that were conducted in this study were pioneering. Their main effect was a
more efficient and detailed patient consultation. It is worth mentioning that a pharmacist’s empathy and accurate questioning are very
important for effective interviewing and providing professional advice for patients in a community pharmacy. Moreover such activity is
successfully implemented in many countries and delivers noticeable results in patient care [11]. Providing information on medications,
as well as, counseling patients on how to use the inhaler, are the most common elements of the pharmacist’s intervention. Furthermore,
it is important for pharmacists to focus on improving patient compliance and the patient's understanding of the disease [12].
The study showed that the training of pharmacists contributed to them asking patients more questions to help assess their health
status. It seems obvious to ask e.g. for whom the drug is intended. But sometimes this basic question is omitted by some pharmacists
[1]. The Polish study by Tomerska-Kowalczyk et al. showed that following appropriate standards for interviewing patients, significantly
influenced the number of questions and improved the quality of pharmaceutical consultations [13]. When counseling patients, a
pharmacist should make sure that the drug has been used by the patient in the past. This is of particular importance for the further
development of the advice. The counsel of a person who does not know how to use a drug will be different than that of a person for
whom the drug has already been prescribed previously. Typically, a patient who has just received a new drug needs more time and
attention in the pharmacy. However, even patients who demonstrate a sufficient inhalation technique may forget to take their
medications regularly. The patients should understand why and how to use the drug correctly[14]. Trained pharmacists are three times
more likely to ask the patient if the drug was used before in comparison to untrained ones. A similar study was carried out in Australia,
where it was proven that trained pharmacists conducted ample education of patients, and its effects were clear and measurable [15].
Asking the patient about the reason for prescribing the drug, allows for a more in-depth interview. In this way a pharmacist can obtain
information about the disease and provide professional advice, individually tailored for each patient. Conducting a sufficient and
comprehensive interview about the patient's health and education on the proper use of the inhaler, influences the consultation time. The
conversation with the trained pharmacists lasted almost twice as long than with the untrained ones. It is a pharmacist duty to provide
information and advice about the effects of drugs, and to make sure that the patient knows and understands the correct inhalation
technique [16, 17]. In the Basheti et al. study it was shown that the majority of patients living in rural areas were unaware of their
incorrect inhaler use, but the pharmacist’s educational intervention resulted in an improved inhalation technique [18]. It is worth
highlighting that patients will search for health information in different sources like the internet or magazines. For this reason, it is
extremely important not to leave the patient to fend on their own, but to answer all of their questions and concerns [19].
According to Emeryk et al. effective education should last at least 6–10 minutes for one type of inhaler. All forms and techniques of
education in this field are allowed, but a "live" demonstration is the most effective form of inhalation technique education [20]. This
study showed that the education of a patient with the use of a demo version of the inhaler is not popular in Poland. More than half of
the trained pharmacists used placebo inhalers, which significantly extended the duration of the consultation. This clearly influenced the
improvement in the quality of the provided consultation. Unfortunately, it was confirmed that in many community pharmacies there was
a lack of placebo inhalers and patients were instructed verbally. It is worth mentioning that demonstration inhalers provide the best way
for educating patients, and are considered a standard in community pharmacies in many countries around the world [21, 22].
The role of pharmacists in enhancing the skills of a patient in inhalation techniques is significant. Very often only after this training,
patients are able to demonstrate the correct inhaler technique [18]. According to the research of Lindh et al, most of the mistakes made
by patients are associated with the type of the device used and an incorrect inhalation technique. The main problems were the lack of
slow, deep exhalation before the start of inhalation, and an insufficient breath-hold time after drug application [23, 24, 25]. Based on the
conducted study, it was shown that the trained pharmacists were able to conduct a more detailed consultation than untrained ones.
Polish pharmacists are burdened with many administrative functions in a community pharmacy. Despite their training, they still did not
implement all of the aspects of correct inhalation. It was most likely associated with the lack of sufficient time to conduct a full training
for the patient. The most frequently omitted details were: shaking the inhaler well, taking an interval between doses and replacing the
dust cap. It is worth mentioning that each element omitted in the inhaler technique may influence the effectiveness of the treatment,
therefore additional attention should be paid to providing patients with more detailed and reliable information. Furthermore, the research
confirms that carrying out only one training is often insufficient for the patient to repeat all the activities correctly. It has been proven
that it is good to reinforce the given advice three times to achieve full inhalation skills [26]. The quality of the provided education by
trained pharmacists was much higher in the subjective mystery patient assessment. Moreover, the scores obtained for the individual
activities performed during inhalation education were significantly higher for these pharmacists. Publications indicate that qualified
pharmacists have been providing that kind of education in many countries for years. A professional pharmacist consultation may bring
many positive effects to the patient's pharmacotherapy, therefore their role is extremely significant. [27, 28, 29]. Patients using inhalers
require detailed instructions. Pharmacists should consult patients not only when receiving the first inhaler, but also during each
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subsequent visit. This provides an ideal opportunity to evaluate the correct use of the device. However, a pharmacist should first
undertake appropriate training themselves, in order to be able to educate patients effectively and properly. Research shows that trained
pharmacists get practical skills and broaden their knowledge, which has a huge impact on improving asthma and COPD control in
patients. Without specific training, they will not have the required skills to provide an effective consultation to patients [7, 30].
Diseases of the respiratory system are a serious health problem, and asthma or COPD are classified in the categories of civilization
diseases [7, 31]. The health system in Poland is increasingly struggling with the underdiagnosis of these kinds of patients, who instead
of specialists, seek information on the internet, especially during the COVID-19 pandemic, when access to physicians is limited. Poor
access to professional care is associated with a high risk of underdiagnosis and perilous therapeutic decisions [32]. The pharmacists
definitely play an important role in patient health care. While other specialists closed their doors to patients during the pandemic,
community pharmacies remained open despite the risks. Pharmacists are now the most accessible health professionals [33].
Unfortunately, unlike in many countries where pharmaceutical care has been functioning successfully for many years, in Poland we do
not have official guidelines for professional pharmacological consultations [34]. It should be emphasized that pharmacists continue to
develop their skills constantly. Cyclical training has a positive impact, because pharmacists are able to refresh their knowledge and find
motivation. A systematic review of effective inhalation techniques has shown that the effect diminishes over time, therefore it is
important to conduct periodic training, not only for the benefit of patients, but also for pharmacists [35]. Pharmacy students also have
great potential. During the university classes, they should attend as many practical exercises as possible, for example with the use of
the Simulated Patients, which have shown to have a significant influence on the development of adequate skills [36]. It is worth
investing in the education of students and pharmacists, because it has a great impact on the effectiveness of a patient’s
pharmacotherapy, and significantly reduces unnecessary expenses of health care. The investment in education and training of
pharmacists has shown to improve the health of patients with chronic diseases and constitutes a cost-effective alternative [37].

Conclusions
Pharmacists provide many benefits to patients by devoting sufficient time to define the problem and provide professional advice. In
Poland, there is a great need to create appropriate procedures for counseling. This study has shown the need for professional training
among pharmacists, which translates into better patient education. It has many positive outcomes for patients and the entire health
system. Standard Operating Procedures, which are applied for a long time in many countries, should constitute a specific guideline for
its implementation in Polish community pharmacies.
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Figure 1
Question asked about the person for whom the drug was prescribed, determined by the pharmacist’s level of training (n=150, p<0.0001*)
* statistically significant results at p<0.05

Figure 2
Question asked about prior use of the drug by the patient, determined by the pharmacist’s level of training. (n=150, p<0.0001*) *
statistically significant results at p<0.05
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Figure 3
Question asked about the reason for prescribing the drug by physician, determined by the pharmacist’s level of training (n=150,
p<0.0001*) * statistically significant results at p<0.05

Figure 4
The average duration of a consultation, determined by the pharmacist’s level of training (n=150, p<0.0001*) * statistically significant
results at p<0.05
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Figure 5
Information about the inhalation technique during patient education, determined by the pharmacist’s level of training (n=150) *
statistically significant results at p<0.05

Figure 6
Type of conducted education, determined by the pharmacist’s level of training (n=150, p<0.0001*) * statistically significant results at
p<0.05
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Figure 7
Average quality of advice on a scale from 1-10, determined by the pharmacist’s level of training (n=150, p<0.0001*) * statistically
significant results at p<0.05

Figure 8
The average number of points obtained by educators in the field of inhalation technique, determined by the pharmacist’s level of training
(n=150; p<0.0001*) * statistically significant results at p<0.05
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