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Purpose: To investigate knowledge, attitude, and practice of asthma management counseling and the perceived barriers by community
pharmacists.

Methods: This cross-sectional study was conducted on 416 community pharmacists using an online-based questionnaire. The
questionnaire included five parts that assessed socio-demographics and medical references used to seek drug-related information,
pharmacists’ knowledge (7 items), attitudes (5 items), practice (22 items) and the barriers for the provision of asthma management
counseling (10 items). Binary logistic regression was conducted to find the variables that were significantly and independently
associated with knowledge, attitude and asthma management counseling practice.

Results: Increased years of experience was associated with decreased knowledge (OR = 0.918, 95% C1 (0.869:0.970), P = 0.002) and
less positive attitude toward asthma management (OR = 0.876, 95% Cl. (0.821:0.935), P < 0.001), while working in independent
community pharmacy (OR = 2.097, 95% Cl. (1.273:3.454), P = 0.004) and increased awareness of asthma management guidelines (OR
=1.60, 95% CI. (1.044:2.453), P = 0.031) increased the odds of being in the high knowledge group. In contrast, increasing the daily
number of pharmacy visitors OR = 1.009, 95% CI. (1.001:1.016), P = 0.024) and having a pharmacy degree (OR = 2.330, 95% Cl.
(1.256:4.326), P = 0.007) increased the odds of having a positive attitude. Male pharmacists (OR = 0.553, 95% Cl. (0.350:0.873), P =
0.011) and having bachelor in pharmacy (OR = 0.354, 95% Cl. (0.179:0.700), P = 0.003) decreased the odds of being in the high
practice group. On the other hand, increased awareness of asthma management guidelines tripled the odds of being in the high practice
group (OR = 3.067, 95% Cl. (1.964:4.787), P < 0.001).

Conclusion: The current study findings offer valuable insights into the gaps in knowledge, attitude, and practice of asthma
management counseling among community pharmacists, as well as the barriers and factors that impede the provision of these services.
These insights serve as a guide for developing future strategies aimed at enhancing the role of pharmacists in asthma care.
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Introduction
Asthma is a common airway disease of children and adults that is marked by chronic airway inflammation and
narrowing.'* In the Eastern Mediterranean Region, asthma prevalence in adults is 8% according to the World Health
Organization.®> In Jordan, asthma prevalence was estimated to be at 10% among the elderly,® 2.38% among
schoolchildren,’ and 6.2% among high school students.®

The control of asthma has been reported to be low in many countries."*”® In a large-scale investigation of adult
asthma control in the Middle East and North Africa, less than 30% of asthmatics were controlled with about 42% being
uncontrolled.” Similar results were reported in a previous study conducted in Northern Jordan,” while in Southern Jordan,
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asthma control among adults was documented to be 45.2%.'° The high proportion of uncontrolled asthmatic patients
increases its burden, which can be mitigated by proper management including follow up and effective education,
measures that basically can occur in the primary healthcare settings including community pharmacies.''

Pharmacists can play a significant role in the management of chronic diseases including asthma.'? Due to their
clinical expertise, pharmacists are well-equipped to educate asthmatic patients about their medical condition, explain the
functionality of asthma medications, demonstrate correct inhalation techniques, address any concerns regarding potential
side effects, and promote adherence to prescribed therapies. This positions them uniquely to contribute to optimal clinical
outcomes for individuals with asthma.'* A randomized controlled clinical trial showed that a structured evidence-based
pharmacist-delivered asthma management service significantly enhanced patients’ medication use, inhaler technique, and
quality of life.'* The present study aimed to highlight several aspects related to real-life asthma management, namely the
roles of Jordanian pharmacists in relation to their evidence-based up-to-date knowledge, their attitudes toward asthma
management, and the practices of the proper use of inhaler devices and asthmatic patient care. In addition, it provides
valuable insights into the perceived pharmacists’ barriers for providing asthma management counseling.

Methods
Study Design and Participants

This cross-sectional study was conducted among community pharmacists in Jordan in the period from December 2022
through March 2023 using a convenient sampling technique. Pharmacists were eligible to be included in the study if they
graduated from universities recognized by the Ministry of Higher Education and received permission to practice as
community pharmacists by the Ministry of Health and the Jordanian Pharmaceutical Association. Pharmacists who
agreed to participate in the study were asked to sign an informed consent form.

Study Instruments

After extensive review of the related literature,ls*17

the current self-administered, online survey was developed. The
survey started with a small paragraph, which described the study objective and assured the confidentiality of the study
findings. The questionnaire comprised of five main sections: Socio-demographic information of the community pharma-
cists, items related to medical references used to seek drug-related information, pharmacists’ knowledge about asthma
management (7 items), pharmacists’ attitude towards asthma management (5 items), asthma management practice (22
items) and the barriers for the provision of asthma management (10 items). In both attitude and barriers scale, the
participants were asked to show the level of agreement on a 5-Likert scale from strongly disagree to strongly agree. In the
22-item practice section, the pharmacists were asked to indicate how frequently they provide each service on a 5-point
Likert scale ranging from never to always. These points were summed to calculate subscale scores of the instrument. An
expert panel of different background, that is, a pulmonologist, general physician, and two pharmacy professors examined
the questionnaire for face and content validity. Ten community pharmacists participated in a pilot test to evaluate clarity,
relevance, and completion time. The final data analysis did not contain any of the data collected during the pilot test.
Cronbach’s alpha test was conducted to evaluate the internal consistency of the survey scales including knowledge
(0.52), attitude (0.70), practice (0.913) and the barriers (0.80).

Statistical Analysis

Statistical analyses were performed using SPSS version 28. Categorical variables were presented as frequencies and
percentages, and continuous variables as medians (25-75 percentiles). Cronbach’s alpha test was conducted to assess
the internal consistency of the survey domains including knowledge, attitudes, practice, and barriers. Except for
knowledge, were acceptable value >0.5 as lower values are expected in binary data, acceptable internal consistency
was determined at Cronbach’s alpha >0.7. The participants were categorized into high/low groups in the knowledge,
attitude, and practice point after considering the median value as a cut point. Binary logistic regression was conducted
to explore the variables associated with knowledge, attitude, and practice domains. Significance was determined at
p-value <0.05.
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Results

The present study enrolled 416 pharmacists (51.7% female); the median age was 28 (26—37) years. Most of the enrolled
participants had bachelor’s degree of pharmacy (84.7%), did not have postgrad degree (70.2%) and had internet
connection. The median for the daily average of patients served was 35 (25-50) and the median for the daily average
prescriptions was 10 (7-20). Other socio-demographics are presented in Table 1.

Figure 1 illustrates the source of information reported by the enrolled participants for asthma management. The most
used source of information was the internet (80.3%) followed by Lexicomp (39.4%), while the least used one was
Martindale (1.9%). Ten pharmacists reported that they did not use any source of information for asthma management.

The median of the actual knowledge score was 4 (4-5) out of a maximum possible score of 7. Accordingly, 42.9% of
the participants were in the low knowledge group, while 57.5% were in the high knowledge group. As shown in Table 2,
63.2% of the participants were familiar with the symptoms and treatment options of asthma, 54.3% were aware about the
most recent asthma treatment guidelines, 51.2% were able to assess the severity of asthma and only 30.3% recognized
the proper use of the peak flow meter. The participants reported poor knowledge regarding “SABA-only therapy raises
the danger of life-threatening exacerbations and deaths due to asthma” (70.2%), “using Steroid inhalation can

Table | Sociodemographic Characteristics of the Study Participants (n = 416)

Frequency (%) or Median
(25-75 Percentiles)

Age 28 (28-29)
Years of your work experience 4 (4-5)
Weekly working hours 48 (48-50)
Average number of patients served a day 35 (3540)
Average number of prescriptions dispensed per day 10 (10-15)
Number of pharmacists working with 2 (2-3)
Number of non-pharmacists employees in pharmacies I (1-2)
Average time spent with each patient (in minutes) 5(5-8)
Sex Female 215 (51.7%)

Male 201 (48.3%)
Education background Pharm D 63 (15.3%)

Pharmacy 350 (84.7%)
Attainment of Post graduate degree | Yes 124 (29.8%)

No 292 (70.2%)
Location of pharmacy Amman 149 (35.8%)

Others 267 (64.2%)
Pharmacy type Chain community pharmacy 145 (34.9%)

Hospital pharmacy 27 (6.5%)

Independent community pharmacy 244 (58.7%)
Access to the internet No 7 (1.7%)

Yes 406 (98.3%)
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Figure | Sources of information for asthma management.

significantly affect child’s growth” (68%), and “To reduce the risk of infection transmission during epidemics, patients
should avoid using nebulizers as much as possible” (66.1%).

As shown in Table 3, the median of the attitude score was 19 (19-20) out of maximum possible score of 25. Hence,
44.5% of the participants were in the low attitude group, while 55.5% were in the high attitude group. Except for the item
“asthmatic patients may benefit from disease monitoring with peak flow meter” that had a median of three (3—4), all other
items had a median of four (3-4).

The median of the practice score was 76 (76—79) out of maximum possible score of 110. Accordingly, 45.2% of the
participants were in the low practice group, while 54.8% were in the high practice group. As shown in Table 4, the most
frequently provided instructions were “I advise asthmatic patients to take their inhaled corticosteroids on a regular basis”
4(3-4), and “I advise asthmatic patients to consult me before discontinuing any medication” 4 (3—4). On the other hand,
the least frequently provided instruction was scheduling a follow-up visit for asthma patients who have been under
control for the last 3 months 2 (1-3). As shown in Table 5, all the reported barriers for providing asthma management at

the community pharmacy had a median of three.

Table 2 Knowledge About Asthma Management (n = 416)

Correct
Frequency (%)

Using Steroid inhalation can significantly affect child’s growth 133 (32%)

Asthma treatment guidelines no longer recommends short-acting beta2-agonist (SABA) treatment alone. It does not 212 (51%)
recommend the use of SABA as first choices, it recommends using long-acting beta2-agonist (formoterol) and inhaled

corticosteroids (Budesonide) as first choice reliever of symptoms in asthma adults.

SABA-only therapy raises the danger of life-threatening exacerbations and deaths due to asthma 124 (29.8%)
To reduce the risk of infection transmission during epidemics, patients should avoid using nebulizers as much as possible. 141 (33.9%)
Physiological factors (eg Pneumonia, liver disease, viral infection) affect theophylline drug concentration 269 (64.7%)
Factors like Poor technique, non-adherence lead to poor asthma control 361 (86.8%)
Asthma can be triggered by different factors (eg, Sinus infections, allergies and GERD) 350 (84.1%)
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Table 3 Attitudes Toward Asthma Management and Counseling (n = 416)

Median

(25-75 Percentiles)
The pharmacist is an essential member of the asthma care team 4 (34)
| believe | am able to manage asthma patient appropriately 4 (34)
To be a competent asthma educator, pharmacists must participate in additional continuing medical education programs 4 (4-5)
Asthmatic patients may benefit from disease monitoring with peak flow meter. 3 (34)
Appropriate asthmatic patient counseling has a significant impact on asthma management success. 4 (34)

Table 4 Practice of Asthma Management Counseling (n = 416)

Item Median
(25-75 Percentiles)
Shake the inhaler and remove the cap 4 (3-5)
Breathe out slowly and completely 4 (3-5)
Hold the inhaler in upright position 4 (3-5)
Insert the mouthpiece into mouth between closed lips 4 (3-5)
Depress the canister once 4(3-5)
At the same time breathe in slowly for deep inhalation 4 (3-5)
Remove the inhaler with closed lips 4 (3-5)
Hold your breath for 5 to 10 seconds 4 (3-5)
Wait for 20 to 30 seconds before starting the second puff 4 (2-5)
| conduct a thorough history examination for asthma 3 (24)
I know how to identify modifiable risk factors for poor asthma outcomes 3 (34)
I check to see if the asthmatic patient has a written asthma action plan 3 (24)
| examine my asthmatic patient’s inhalation technique 3 (24
| ask asthmatic patients about their asthma treatment preferences 3 (34
| ask asthmatic patient about any treatment side effects they may have 4 (3-5)
| ensure that asthmatic patients follow all medical instructions, including the use of inhalation techniques. 4 (3-5)
| evaluate asthmatic patients regarding their adherence to their prescribed regimens 3 (34
| advise asthmatic patients to take their inhaled corticosteroids on a regular basis 4 (34)
| advise asthmatic patients to consult me before discontinuing any medication 4 (34)
| teach asthmatic patients how to self-monitor their symptoms 3 (34
| evaluate symptoms control over the last 4 weeks 3 (24
I schedule a follow-up visit for asthma patients who have been under control for the last 3 months 2 (1-3)

Regression analysis showed that pharmacists with higher years of experience had significantly less odds to be in the
high knowledge group (OR = 0.918, 95% Cl (0.869:0.970), P = 0.002), while working in independent community
pharmacy doubled the odds of being in the high knowledge group (OR = 2.097, 95% Cl. (1.273:3.454), P = 0.004).
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Table 5 Barriers for Providing Asthma Management Counseling (n = 416)

Median
(25-75 Percentiles)

| do not have enough time 3 (24)
Patient does not have time 3 (34
| do not think that following asthma patient is my responsibility 3(2-3)
Patient’s perception that it is not the pharmacist’s role 3 (24
No financial incentive 3 (24
| do not have enough knowledge 3(2-3)
| do not have confidence in asthma management 3(2-3)
| do not have confidence and skills in asthma counseling 3(2-3)
| do not have confidence and skills in asthma monitoring 3(24)
| do not have an asthma action plan 3(24)

Having high awareness of asthma management guidelines significantly increased the odds of being in the high knowl-
edge group (OR = 1.60, 95% CI. (1.044:2.453), P = 0.031). Increased years of experience significantly decreased the
odds of having positive attitude toward asthma management (OR = 0.876, 95% Cl. (0.821:0.935), P < 0.001). In contrast,
increasing the daily number of pharmacy visitors significantly increased the odds of having positive attitude (OR = 1.009,
95% Cl. (1.001:1.016), P = 0.024). Furthermore, having a pharmacy degree doubled the odds of being in the high attitude
group when compared to those who had a Pharm D degree (OR = 2.330, 95% CIl. (1.256:4.326), P = 0.007). Results also
showed that male pharmacists tended to provide less asthma management instructions to their patients when compared to
females (OR = 0.553, 95% Cl. (0.350:0.873), P = 0.011). Moreover, having bachelor in pharmacy decreased the odds of
being in the high practice group when compared with Pharm D holders (OR = 0.354, 95% Cl. (0.179:0.700), P = 0.003),
while pharmacists with improved awareness of asthma management guidelines significantly tripled the odds of being in
the high practice group (OR = 3.067, 95% Cl. (1.964:4.787), P < 0.001).

Discussion

The study pharmacists demonstrated poor knowledge in different aspects of asthma management. Similarly, earlier
studies reported poor pharmacists’ knowledge, skills, and confidence in asthma management which was an obstacle to
effectively intervene in patient care.'®?* The sub-optimal pharmacists’ knowledge could be attributed to the traditional
pharmacists’ role of dispensing medications without focus on providing patient-centered care.”> Moreover, the insuffi-
cient utilization and limited diversity of information sources might have also contributed to this knowledge gap observed
in our study. Based on these findings, it is crucial to reorient the role of pharmacists from a mere focus on medication
dispensing to providing patient-centered care. This involves actively engaging with patients, conducting comprehensive
medication reviews, offering education on asthma management techniques, and addressing patients’ concerns and
inquiries. Furthermore, it is essential to encourage pharmacists to diversify their sources of information to stay updated
with the latest evidence-based practices in asthma management.

Although more than half of the pharmacists showed a positive attitude towards asthma counseling, the majority did
not recognize the benefit of peak flow meter in terms of asthma monitoring. In earlier studies, pharmacists reported low
levels of peak flow meter use for asthmatic patients monitoring.'*** Other studies showed that pharmacists were not
having peak flow meters in their workplace.>>*® Furthermore, our study revealed that only 50.5% of the pharmacists felt
confident in managing asthma patients appropriately. These findings underscore the need for targeted education and
training programs aimed at enhancing pharmacists’ attitudes towards asthma management.
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Results revealed poor counseling practice in the majority of asthma management items, particularly in terms of
elaborating asthma treatment preferences and scheduling a follow-up visit for patients who have been under control for
the past 3 months. One explanation suggests that pharmacists might provide more focus on patients with new prescriptions
than monitoring patients with refills in terms of medications’ counseling and education and follow-up.>’° In addition,
pharmacists might believe that their role in patient care is summarized in providing medication information and so their
focus would be on new prescriptions rather than therapy monitoring and follow-up, or elaborating asthma treatment
preferences.* Previous research found that asthmatic patients who experience discordant relationships with their physicians
exhibit markedly poorer asthma control compared to those with concordant relationships.®’ This highlights the need for
developing tailored strategies to smooth the relationship between patients and different healthcare providers, including
doctors and pharmacists. Such strategies should include a patient-centered approach in counseling sessions that actively
involves patients in making treatment decisions and takes into account their preferences, worries, and aspirations. Open
lines of communication between patients and medical professionals, proactive and frequent discussions regarding treatment
options and possible side effects, and clearing up any misunderstandings or doubts are also crucial.

Lack of time by the patients, lack of incentives for pharmacists, and unavailable asthma action plan were the most
reported barriers for asthma counseling in the present study. Reported barriers in the literature included pharmacists’
insufficient knowledge, skills, and confidence, lack of proper education and training, time constraints to provide effective
pharmaceutical care, and lack of financial incentives.'?2!**32*3 Furthermore, most of the pharmacists in a Canadian
study did not talk to patients about asthma action plan.?” The perceived low values in asthma action plan by healthcare
professionals explained why these plans were not kept updated.>**

Pharmacists working in single pharmacies showed better knowledge about asthma management when compared to
pharmacists working in hospital or chain pharmacies. The single pharmacy is usually a locally owned family business where
pharmacists tend to care more about the customers who are probably in the neighborhood. On the other hand, pharmacists
with more years of experience were less likely to have high knowledge or positive attitude towards asthma counseling. The
knowledge of pharmacists with longer years of experience may not be up-to-date, particularly in terms of recent treatment
guidelines due to the lack of continuous education and training, a factor that was positively associated with asthma
knowledge in this study, which might also have affected their attitudes towards asthma counseling in the current study.
On the other hand, pharmacy is a noble profession, which provides services that improve health and well-being, and so the
increased number of pharmacy visitors may have encouraged the staff positive attitude. As Pharm D graduates are more
clinically oriented, pharmacy graduates reported less counseling practice in the present study. However, this inferiority might
have developed the sense of competition, which stimulated them to improve clinical skills and competencies, which might
have contributed to the high attitude reported by Pharmacy graduates in the present study. Lastly, factors that suggest a high
level of asthma care practice were being highly aware of asthma management guidelines, and being a female pharmacist.
Female pharmacists’ perceived superiority in asthma management practice might be attributed to various factors. One such
factor is communication skills, as female pharmacists may possess an inherent ability to establish effective communication
and provide comprehensive counseling to their patients.*® Another contributing factor could be the greater job satisfaction
reported by females working in healthcare sectors.”” Higher job satisfaction levels may foster a more positive attitude and
motivation, resulting in increased dedication to providing comprehensive services, including asthma management.

Strengths and Weaknesses

The study included a large number of community pharmacists, increasing the reliability and generalizability of the
findings. In addition, the research questionnaire employed a thorough approach, covering a wide range of areas, including
knowledge, attitudes, practices, and perceived barriers. This allows for a more in-depth understanding of the factors
influencing asthma management counseling. The assessment of barriers, in particular, holds paramount importance for
developing targeted interventions. By utilizing multivariate regression analysis to determine variables associated
with practice, attitude, and knowledge, the study goes beyond simple evaluation and produces more reliable and
robust findings. On the other hand, the cross-sectional design utilized in this study limits the ability to establish causation.
Furthermore, the reliance on self-reported data from pharmacists may introduce social-desirability bias. Moreover, the
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use of an online-based questionnaire could lead to selection bias because it might draw participants who are more adept
at technology or who have a particular interest in the subject, which could affect how representative the study sample is.

Conclusion

The current findings highlight specific areas in community pharmacists’ knowledge, attitude, and asthma counseling
practice that need improvement. To tackle these areas effectively, it is crucial to involve pharmacists in educational and
training programs that focus on asthma care. Moreover, the development and implementation of continuing education
programs that equip the pharmacists with the most updated asthma management guidelines, treatment options, and
counseling techniques.
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