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Supervisor:  Jamie C. Barner 

 

Adherence to long-term asthma controller medications is an important factor in 

effective asthma management. Suboptimal adherence to asthma controller medications is 

prevalent. This three-study dissertation presents a patient-pharmacist partnership program 

designed to enhance therapy adherence and provides preliminary results on the 

effectiveness of this program.    

Study one consists of two parts. First, patient-centered, asthma-specific tools 

addressing key asthma adherence barriers in community pharmacy settings were 

developed. Second, five interviews with community pharmacists were conducted and 

three main topics were covered. In the first topic, “use of tools and overall approach”, 

pharmacists reported the need for the identification of patients’ barriers and that they 

found the proposed tools to be helpful in identifying and addressing patients’ concerns. In 

the second topic pharmacists reported “barriers to implementation”, such as time and 

workflow, patients’ perception of the pharmacists and absence of reimbursement. The 

last topic included “facilitators and suggestions for implementation” and the following 

were suggested: identifying patients upfront based on their refill history, placing a note 
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on filled prescriptions, raising awareness among patients, involving technicians in the 

process of identifying patients, having a dedicated pharmacist staff and adding the 

proposed approach into in-store health clinics/fairs.   

Study two was a cross-sectional pilot test of the developed tool for identification 

of patients’ barriers to adherence in community pharmacy settings. The objective was to 

examine the association between asthma control, adherence barriers and asthma 

management characteristics. Significant (p<0.05) associations were found between the 

Morisky adherence scale score and the modified ASK instrument barriers score, as well 

as with the reported number of barriers, but not between adherence and asthma control. 

Possession of an asthma action plan was found to be a significant (p=0.001) predictor of a 

higher level of adherence, although less than half of the patients had such a plan.  

In study three, the developed tools were pilot-tested in community pharmacies to 

assess effectiveness. Adult patients with persistent asthma in both the intervention and 

control groups were evaluated for asthma medication adherence, barriers to adherence 

and asthma control at baseline and 3 months later. While patients in the control group 

received usual care, those in the intervention group were provided with patient-specific 

education and counseling pertaining to their adherence issues. At 3 months, patients’ 

were evaluated again and the analyses showed a significant improvement in barrier score 

between the pre and post period (increase by 3.9±6.9, p=0.035) and a clinically 

meaningful increase (by 2.7 points) in asthma control in the intervention group only. 

There were no significant changes in adherence pre to post in either the intervention 

group or control group. 
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These studies provide insight into adherence behavior of patients with asthma and 

demonstrate how suboptimal asthma management can be addressed in community 

pharmacy settings. Pharmacists can effectively target common reasons for poor asthma 

adherence and management, such as lack of understanding how medications work and 

not knowing the goals of therapy.  
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1. CHAPTER ONE 

1.1 SPECIFIC AIMS 

Continuous medication use is vital for patients with persistent asthma; however, 

reaching optimal adherence to asthma therapy poses a number of challenges, which can 

often be addressed when healthcare providers work with patients to identify and target 

patient-specific barriers to adherence. Pharmacists are in a key position to address these 

barriers, as the provision of educational counseling to patients has been shown to be 

effective for other chronic conditions [1-4]. However, there is little evidence regarding 

the effectiveness and feasibility of an asthma-specific adherence program. Therefore, 

there is a critical need to establish an effective pharmacist-led program that will enhance 

asthma therapy adherence through the identification and resolution of barriers using 

patient-focused strategies, which, in turn, can reduce the burden of asthma.  

The long-term goal of this project is to develop an effective and efficient 

component of Medication Therapy Management (MTM) services provided by 

pharmacists that will be a standard for counseling patients with asthma. Our objectives 

were to: (1) develop patient-centered and asthma-specific tools, (2) determine best 

practices for implementation of these tools in community pharmacy settings, and (3) 

determine if use of asthma-specific tools improve medication adherence and asthma 

control. To meet these objectives, we pursued four specific aims:  
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Aim 1: Develop asthma-specific tools to aid in identifying and resolving barriers to 

asthma medication adherence  

We developed asthma-specific adherence instruments through the modification of 

established instruments.  

Aim 2: Identify effective methods for patient-centered counseling implementation in 

pharmacy practice 

Through a series of interviews with practicing community pharmacists, we solicited 

opinions on the effectiveness, feasibility and challenges of implementing the asthma-

specific counseling tools. Based on their feedback, we identified the best practices for 

implementing the tools to facilitate patient-pharmacist counseling.  

Aim 3: Determine if baseline characteristics differ between Intervention and 

Control groups 

As part of the program (see Aim 4), patients completed surveys at baseline, including 

questions regarding adherence, asthma control, barriers to adherence, chronic conditions, 

gender, race, age and education. 

Hypothesis1a-h: There is no significant difference between patients receiving asthma-

specific counseling (intervention group) and patients who did not receive asthma-specific 

counseling (control group) on the baseline characteristics (i.e., adherence1a, asthma 

control1b, barriers to adherence1c, number of chronic conditions1d, gender1e, race1f, age1g 

and education1h).          
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Aim 4: Determine if identification of adherence barriers and patient-centered 

counseling using the developed asthma-specific tools leads to improved medication 

adherence and asthma control   

We recruited and trained community pharmacists who conducted 3 consecutive 

appointments aimed at identifying and resolving asthma-specific barriers. Patients 

completed surveys at baseline and 3-months post-initial visit to assess change in 

adherence, asthma control and barriers to adherence resolution. Analyses were conducted 

both between the intervention and control groups, as well as within the intervention group 

(i.e., baseline to 3-month follow-up). 

Hypothesis 2a: Change in asthma controller inhaler adherence (from baseline to 3-month 

follow-up) will show significantly higher improvement for patients in the intervention 

group compared to the control group, while controlling for covariates.  

Hypothesis 2b: Among patients in the intervention group, adherence to asthma controller 

inhaler will increase significantly from baseline to 3-month follow-up, while controlling 

for covariates. 

Hypothesis 3a: Change in asthma control (from baseline to 3-month follow-up) will show 

significantly higher improvement for patients in the intervention group compared to the 

control group, while controlling for covariates. 

Hypothesis 3b: Among patients in the intervention group, asthma control will improve 

significantly from baseline to 3-month follow-up, while controlling for covariates.  



 4 

Hypothesis 4a: Change in adherence barrier score (from baseline to 3-month follow-up) 

will show significantly higher improvement for patients in the intervention group 

compared to the control group, while controlling for covariates.  

Hypothesis 4b: Among patients in the intervention group, adherence barrier score will 

decrease significantly from baseline to 3-month follow-up, while controlling for 

covariates.  

This study will provide healthcare professionals (pharmacists and others) with an 

asthma patient-centered counseling strategy. This project plays an important role in the 

initial identification and modification of instruments that will be asthma-specific and 

developed using pharmacists’ input.  This intervention resulted in improved outcomes for 

patients with asthma in community pharmacy settings and should be tested on a larger 

scale and in variety of practice settings. These instruments and their implementation may 

also be adapted for chronic obstructive pulmonary disease (COPD), another highly 

prevalent lung condition requiring the regular use of inhalers. Additionally, future 

research efforts should be focused on modifying our approach for children and 

adolescents with asthma, as they have age-specific barriers to medication adherence. The 

results of this study significantly contribute toward the effort of reducing the burden of 

asthma in adults. 

 

 

 



 5 

1.2 BACKGROUND 

Review of Relevant Literature 

The following background section provides an overview of asthma incidence, 

prevalence and costs, followed by estimates of adherence to asthma controller 

medications. Next, general factors impacting medication adherence are reviewed, in 

addition to specific barriers to asthma medication adherence. Following that, studies in 

the pharmacy practice setting that address barriers to adherence are presented. Lastly, an 

overview of relevant instruments measuring medication adherence and/or barriers to 

medication adherence are addressed.   

Definition and epidemiology 

Asthma, one of the most prevalent chronic diseases worldwide, is characterized 

by a complex interrelation of airflow obstruction, bronchial hyperresponsiveness and 

underlying airway inflammation [5]. In 2011 asthma prevalence in the U.S. reached 24.6 

million (8.6%) and the mortality rate for asthma was 1.1 per 100,000 in 2007 [6]. 

According to the National Center for Health Statistics, approximately 25 % of all 

emergency department (ED) visits in the US were due to asthma-related events [7]. 

Nearly 500,000 hospitalizations and approximately 14 million outpatient visits are 

evidence of high asthma morbidity [6]. Estimated annual direct and indirect costs of 

asthma were $18.3 billion in 2000, which increased to $56 billion in 2011 [8, 9].  

Based on severity level, asthma can be classified as intermittent or persistent. 

Patients with intermittent asthma usually have minimal asthma symptoms and no 



 6 

interference with normal activity, whereas patients with persistent asthma have more 

severe symptoms and limitations in normal activity due to reduced lung function [5]. 

Since inflammation is a key component of the asthma disease process, all patients with 

persistent asthma should use anti-inflammatory controller agents on a regular daily basis 

[5].   

According to the Expert Panel Report 3 (2007): Guidelines for the Diagnosis and 

Management of Asthma published by the National Heart, Lung, and Blood Institute 

(EPR-3), persistent asthma is defined based on the frequency and severity of asthma 

symptoms, and on pulmonary function test results when possible [5]. Persistent asthma 

can be identified through surveying patients about their symptoms, functional limitations 

and asthma exacerbations in the prior 12 months. The survey to identify/confirm 

persistency of asthma (based on the EPR-3 criteria) was developed by Schatz et al. [10]. 

The survey includes 4 “Yes/No” items on impairment asking whether the patient in the 

past 30 days had 1) “experienced asthma symptoms at least 3 times per week”; 2) “used 

your rescue inhaler for symptoms at least 3 times per week”; 3) “been awakened by 

asthma symptoms at least 3 times”; 4) had asthma that “interfered with the normal 

activity”. It also has a question assessing risk: 5) “In the past 12 months how many times 

have you been given oral corticosteroids (such as prednisone, methylprednisolone, 

medrol) for a flare up of your asthma?” Finally, it asks whether a patient has been taking 

asthma controller medication every day for the last 30 days. If a patient replies “yes” to 

one or more yes/no questions or had ≥2 oral corticosteroids (OCS) dispensed for an 

asthma flare indication in the past 12 months, persistency of asthma is indicated [5, 10].    
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Asthma controller adherence 

Adherence is “…the extent to which a patient acts in accordance with the 

prescribed interval and dose of a dosing regimen…” [11]. Medication nonadherence is 

one of the major drivers of healthcare costs. The estimated avoidable cost of 

nonadherence in 2012 was $105.4 billion [12] — avoidable because better adherence can 

prevent costly events, such as emergency department (ED) visits and hospitalizations, 

thus reducing total healthcare spending. Asthma is one of the conditions in which 

nonadherence is widely observed,  despite the established association between low 

adherence and poor outcomes [13]. Among the negative consequences of controller 

therapy nonadherence are avoidable exacerbations (with consequent ED visits and 

hospitalizations), absenteeism, and higher total expenditures [14, 15].  

Adherence to asthma long-term controller medications is one of the key drivers to 

improve asthma management among patients with persistent asthma [5]. Nonadherence 

contributes to poor asthma control in conjunction with increased mortality, increased 

health care utilization, reduced lung function and decreased quality of life [16-22]. 

Medication adherence to controller therapy is consistently low, ranging between 30% and 

70%,but often is reported to be between 30% to 40% in “real-world” practice settings 

(not in clinical trials) [23-29]. Therefore, addressing adherence to controller medications 

is critical in asthma management.    

Factors impacting adherence in asthma 
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Given the goal of this research was to identify and resolve common barriers to 

adherence among patients with asthma, it is important to review conceptual models that 

have examined factors impacting adherence [30]. The World Health Organization 

(WHO) model purports that adherence is affected by five  types of factors: patient-

specific, health care team and health system-related, therapy-related, condition-related, 

and socioeconomic (Figure 1) [31]. A similar conceptual framework was proposed in the 

RAND review [30], which includes patient-related, provider-related, and health system-

related factors, as well as cost-sharing and external cues (e.g., having the patient set an 

alarm reminder for times when the medications are to be taken) (Figure 2). Note: Shading 

was applied to Figure 2 to show similarities to Figure 1. 

These two conceptual frameworks show that adherence to therapy is complex and 

multifaceted. Strategies to improve medication adherence should take a patient-centered 

vs. standard approach. As will be explored in the next section, the literature has identified 

several patient-related factors that impact adherence and several studies have shown 

successful outcomes with pharmacist interventions. Our study hypothesis was that 

identifying and addressing patient specific barriers facilitate effective collaboration and 

communication between patients and providers, thus leading to improved outcomes (i.e., 

asthma controller adherence and asthma control). Below is a detailed review of patient-

related factors, followed by an overview of provider, health-system-related and other 

factors with a focus on asthma.  

Patient-related factors 
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 In general, patient-related factors include knowledge, attitudes, beliefs, 

perceptions, and expectations [31]. For example, does the patient understand that even if 

s/he does not have asthma symptoms, the controller medication still needs to be taken 

regularly? What is the level of self-efficacy/confidence in using an inhaler or a peak flow 

meter to manage symptoms? What are patients’ beliefs about regular use of inhaled 

corticosteroids? This section will be reflective of the patient-related factors hidden in 

these and similar questions.  

Two systematic reviews identifying the most common barriers to treatment 

among asthma patients were conducted and several patient-related factors were 

identified. Bender et al. systematically analyzed 32 studies and identified that the most 

common patient-related barriers to treatment among patients with asthma were lack of 

understanding of the asthma medication prescribed, followed by the fear of adverse 

effects [26]. Other patient-related barriers included: inconvenience, perception of 

intermittent need for controller medications, lack of knowledge regarding benefit of 

controller medications in prevention of symptom development and suspicion regarding 

medication effectiveness.   
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Figure 1.1 World Health Organization  Five-Dimension Model of Adherence  
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Figure 1.2 Rand  Factors Impacting Medication Adherence: Conceptual Model  

 

 
 

  

Howell (2008) performed another review of 22 studies (including 8 focused on 

barriers to adherence) [32]. Similar to Bender et al., Howell revealed the following 

patient barriers: lack of patient education and understanding of goals, difficulty with 

mastery of necessary skills, fear of asthma therapy, and misperception (controller 

medications are not helpful and do not prevent symptoms). In addition, Howell revealed 

barriers that are specific to devices used in asthma (i.e., inhalers and peak flow meters). 

For example, the author reported that patients were adherent to their controller inhaler 

52.7% of the time vs. 83.2% to transdermally administered long-acting beta-agonists 
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[33]. Howell also reported other barriers to adherence, including difficulties with self-

monitoring and lack of perception of disease severity.         

The preceding two reviews of barriers to asthma therapy adherence were based 

primarily on descriptive studies and not on studies with interventions or those that 

included inferential analyses examining the relationship between barriers and adherence. 

However, several studies have evaluated this relationship and they are presented in Table 

1.1 and discussed below.  

From the five identified studies in Table 1.1, two illustrated the relationship 

between the presence of mental health issues and adherence to controller medications 

[34, 35]. In a study by Baiardini et al. anxiety was significantly (p<0.05) and positively 

correlated with difficulty accepting the asthma diagnosis and fear of side effects and 

negatively correlated with acceptance of the limitations caused by the illness [34]. Smith 

et al. found that patients’ depression was positively correlated with fear of asthma 

medication side effects, lower level of illness knowledge, and lower ability to identify 

worsening signs [35]. Even though Baiardini et al.’s study does not provide information 

on how anxiety affects adherence, it demonstrates a strong relationship between mental 

health characteristics and common patient-related barriers to adherence. Smith et al. 

found that after adjusting for covariates, high levels of depressive symptoms was a 

significant predictor of nonadherence: the increase in odds of poor adherence (<50%) to 

therapy was 11.4 (95% CI=2.2–58.2, p<0.01) when compared to patients without high 

levels of depressive symptoms  [35]. Therefore, patients’ co-morbid psychiatric 

conditions may play a significant role in adherence to asthma controllers.  
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Another driver of nonadherence is patients’ fears, concerns, and suspicions about 

medications. According to Bender et al.’s review, several studies showed that one of the 

central adherence barriers was fear of adverse effects [26]. Hansson et al. showed that 

during in-depth interviews, patients identified fear of adverse effects most frequently as a 

reason for not taking a medication as prescribed. Other identified fears were addiction to 

the medication, losing identity, and being labeled as having a chronic disease [36]. 

Ponieman et al. found adherence (measured through the Medication Adherence Reporting 

Scale (MARS)) to be significantly and negatively affected by worries about side effects 

of inhaled corticosteroids (ICS) (OR=0.52 (0.36–0.74), p<0.001), worries about getting 

addicted to ICS (OR=0.4 (0.2–0.8), p<0.05) and fear that ICS will stop working if used 

all the time (OR=0.4 (0.2–0.9), p<0.05) [37].  

Ponieman et al. found two other factors that significantly influenced adherence to 

controller therapy: self-efficacy and necessity [37]. When patients were confident that 

they were able to use medication as prescribed, their odds of being adherent were 3.5 

times higher than for those who were not (OR=3.5 (1.6–7.6), p<0.05). The odds of being 

adherent were also significantly higher for those who understood that ICS needs to be 

taken even when one is asymptomatic (OR=5.8 (2.3–14.6), p<0.05) compared to those 

who did not believe this statement [37]. This barrier is in line with Halm et al.’s study 

where patients had misconceptions about asthma. Specifically they had the following 

belief: “no symptoms, no asthma” [38]. Patients with this belief were more likely to have 

lower adherence than those who did not have this belief (OR=0.35 (0.19-0.64), p=0.0005) 

[38].   



 14 

In summary, most of the barriers to asthma therapy adherence relate to patients: 

their understanding and education regarding side effects, addiction (dependence on 

medication), convenience, beliefs about medication effectiveness, and importance of 

consistent use of inhaled corticosteroids. If healthcare providers can identify these 

barriers in a timely manner and address them through effective communication with 

patients, this may help improve adherence to asthma therapy and overall control of 

asthma.  

 

Table 1.1 Patient-related Barriers to Adherence among Adult Patients with Asthma 

Study Patient 

Population 

Description 

Barrier 

Addressed 

Adherence 

Measurement 

Other 

Outcomes 

(if 

applicable) 

Key Findings 

Psychological Issues 

Baiardini 

et al., 

2006 [34] 

N=63; 

outpatient 

clinic  

Anxiety 

Depression  

Self-reported 

(Adherence 

Schedule in  

Asthma 

questionnaire) 

1) Difficulty 

in accepting 

the illness  

2) 

Acceptance 

of illness 

limitations  

3) Fear of the 

side effects 

of medication 

4) 

Knowledge 

of the illness  

5) Ability to 

identify 

worsening 

signs 

Anxiety: 

1) Positive 

correlation with 

1 (rho=0.33) 

2) Negative 

correlation with 

2 (rho= -0.30)   

3) Positive 

correlation with 

3 (rho=0.37)  

 

Depression: 

1) Negative 

correlation with 

3 (rho= -0.32)  

2) Negative 

correlation with 

4 (rho= -0.29) 

3) Negative 

correlation with 

5 (rho= -0.31) 
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Table 1.1 (continued) 

Smith et 

al., 2006 

[35]   

N=59; 

patients after 

discharge 

who were 

hospitalized 

for asthma 

exacerbations 

(Inner-city 

academic 

hospital) 

Depressive 

symptoms 

(Center for 

Epidemiologi

cal 

Studies-

Depression 

scale) 

Electronic 

monitors 

(2 weeks after 

discharge) 

N/A Mean adherence 

to therapy was 

significantly 

lower in patients 

with high levels 

of depressive 

symptoms (vs. 

without) 

(60±26% vs. 

74±21%, 

p=0.02).  

High levels of 

depressive 

symptoms were 

associated with a 

11.4-fold 

increase (95% 

CI, 2.2 to 58.2) 

in the odds of 

poor adherence 

to therapy after 

adjustment for 

potential 

confounders 

Fears/Concerns 

Hansson 

Scherman 

et al., 

2004 [36] 

N=30; 

referred to 

specialty 

clinic   

Fear of side 

effects 

Self-reported 

(Two in-depth 

interview with 

the interval in 8 

years ) 

N/A Fear of side 

effects was a 

significant 

(p<0.05) 

contributor to 

nonadherence. 

Other fears 

contributing to 

nonadherence 

were: mistrust of 

the prescribing 

physician and 

pharmaceutical 

companies, fear 

of addiction to 

the medication,  
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Table 1.1 (continued) 

     fear of losing 

identity and fear 

of being labeled 

as having a 

chronic disease. 

Ponieman 

et al., 

2009 [37] 

N=261; 

persistent 

asthma; 

observed at 

the baseline, 

1 and  3 

months after 

Concerns 

1) Worried 

about side 

effects of ICS 

2) Worried 

about getting 

addicted to 

ICS 

3) If use ICS 

all the time 

they will stop 

working 

Self-reported 

(Medication 

Adherence 

Reporting 

Scale (MARS); 

dichotomized) 

 N/A All concerns 

were 

significantly 

associated with 

decrease in 

adherence 

1) Side effects 

(OR=0.52 (0.36–

0.74), p<0.001)  

2) Getting 

addicted (OR= 

0.4 (0.2–0.8), 

p<0.05) 

3) Will stop 

working 

(OR=0.4 (0.2-

0.9), p<0.05)  

Self-efficacy 

Ponieman 

et al., 

2009 [37] 

N=261; 

persistent 

asthma; 

observed at 

the baseline, 

1 and  3 

months after 

1) Confident 

in ability to 

use ICS as 

prescribed  

2) Confident 

in ability to 

control 

asthma 

3) Confident 

can control 

future health  

Self-reported 

(Medication 

Adherence 

Reporting 

Scale (MARS)) 

N/A Only first 

measure was 

significantly 

associated with 

adherence: 

OR=3.5 (1.6–

7.6), p<0.05 

Necessity 

Ponieman 

et al., 

2009 [37] 

N=261; 

persistent 

asthma; 

observed at 

the baseline, 

1 and  3 

asthma 

1) Important 

to use ICS 

when 

symptomatic  

2) Important 

to use ICS 

when 

asymptomatic 

 

 

Self-reported 

(Medication 

Adherence 

Reporting 

Scale (MARS)) 

N/A Only second 

measure was 

significantly 

associated with 

adherence 

OR=5.8 (2.3–

14.6), p<0.05 

 

 



 17 

Table 1.1 (continued) 

Misconceptions of asthma 

Halm et 

al., 2006 

[38] 

N=198, 

hospitalized 

at least once 

over a 12-

month period 

with asthma 

Presence of 

“No 

symptoms – 

no asthma” 

belief  

Self-reported  

(Use of ICS 

all/most of the 

times when 

asymptomatic) 

N/A The difference in 

the likelihood of 

being adherent 

between Those 

who had “no 

symptoms no 

asthma” belief  

were less likely 

to be adherent 

(OR=0.35 (0.19-

0.64), p=0.0005) 

compared to 

those who did 

not have the 

belief  

 

Healthcare- and provider-related factors  

 Healthcare-related factors represent factors such as cost-sharing, formularies, 

prior-authorization requirements, and access to care, which can significantly affect 

adherence [30]. The organization of care (e.g., ease of making appointments, evening 

hours, consistency of care, onsite pharmacy) affects adherence [39, 40]. There is lack of 

evidence how healthcare-related factors influence adherence specifically among patients 

with asthma; however, cost of asthma controller inhalers often serves as a barrier to 

adherence, when patients mention that they cannot afford using their controller 

medication regularly because of the price [41, 42]. In the review study conducted by 

Bender et al., medication cost was one of the most common barriers to adherence [26]. 

These results were supported by the survey study (n=200), where the same author (in a 

later study) found cost of medicine being a barrier to adherence [43].    
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Provider-related factors, which include patient-provider communication, can 

influence patient’s adherence along with other outcomes [44]. Factors, such as duration 

of consultations and level of satisfaction/trust-distrust between patients and providers also 

contribute to level of adherence [30]. For instance, George eat al. found that distrust of 

healthcare providers was associated with decreased adherence [45], and dislike of the 

provider was cited as one of the most common barriers to adherence in the Bender et al. 

review study [26]. Also, patients’ mistrust of prescribers and pharmaceutical companies 

was negatively associated with adherence [26].  

In conclusion, even though barriers to adherence are often patient-related, other 

factors, such as access to care and effective patient-provider communication has to be 

evaluated and addressed in practice.     

Other factors 

Socio-economic factors also contribute to nonadherence. Low socio-economic 

status, African American ethnicity, older age, and being female have been associated 

with lower adherence [18, 46]. Disease-related factors are mainly associated with the 

chronic nature of the condition and the need for continuous and regular use of the 

medication, which itself is a barrier to adherence for many patients [31]. Finally, asthma 

therapy-related factors may be barriers to adherence because treatment requires the use of 

devices (e.g., inhalers for quick relief and controllers, peak flow meters, spacers). Inhaled 

route of delivery can be a barrier among patients with asthma, with one study finding 

adherence to inhalers to be 30% lower than to transdermally administered medication 
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[33]. The complexity of the regimen has been found to be a barrier to adherence, as 

patients who are taking several medications by various routes are more likely to be 

nonadherent [34, 47]. Patients who reported that ICS regimen was hard to follow were 

less likely to be adherent (OR=0.2 (0.05–0.8), p<0.05) [37].   

All five groups of factors impacting patient adherence to controller medication are 

often inter-related. To resolve patient-related barriers, efficient patient-provider 

communication is needed. Therapy-related barriers might be connected to person-related 

barriers, or vice versa. With this, careful attention to patients’ needs and “seeing the big 

picture” are crucial for healthcare providers when addressing barriers to adherence.       

Interventions involving pharmacists in improving asthma medication adherence  

With an understanding of common factors impacting asthma medication 

adherence, it is important to learn what strategies have been implemented for asthma 

improvement, and the effectiveness of these strategies. In 2008, the Global Initiative for 

Asthma (GINA) group published guidelines for addressing common barriers to 

medication adherence. Specifically, the guidance includes drug-related and nondrug-

related factors that impact medication adherence with corresponding interventions to 

address each factor (Table 1.2) [48]. Also, patients can be nonadherent unintentionally 

(e.g., due to forgetfulness, carelessness in taking a medication), or intentionally (not 

taking medication when feeling better or worse) [49]. 

This section provides an overview of interventions involving pharmacists and the 

impact of interventions on asthma controller medication adherence. Overall, the 
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interventions were patient-centered and targeted at patient-related factors such as disease 

state and medication knowledge, self-management and medication-related factors 

(asthma inhaler technique and peak flow meter use).  

 

Table 1.2 Factors Affecting Adherence to Asthma Treatment and Interventions to Address 

Barriers, GINA 2008  

Factors affecting 

adherence 

Interventions to improve adherence
a 

Drug-related factors 

Difficulties with inhaler 

devices 

Identify the appropriate device for patient. Demonstrate use and have patient 

demonstrate technique in turn 
b
 

Awkward regimens—e.g., 4 

times daily—or multiple 

drugs 

Simplify regimen or tailor to patient preference 
b
 

Fears about side effects Determine whether concern is theoretical or specific. If specific, relate the 

persistence of the symptoms vs likelihood of side effects. Use Motivational 

Interviewing to assess pros vs cons and reduce ambivalence. Consider 

referral to support group 
c
 

Cost of medication If patient has prescription plan, select least expensive drug. If not, refer to 

discount pharmacy plans or pharmaceutical programs 
d
 

Dislike of medication Reduce allergic or irritant exposure to decrease symptoms or medication 
e
 

Use Motivational Interviewing to discuss “pros and cons” and reduce 

ambivalence 
c
 

Distant pharmacies Identify capability of receiving prescription by mail 
d
 

Non–drug-related factors 

Misunderstanding or lack of 

instruction 

 

If lack of instruction, provide instruction. Assess level of literacy. If low, 

provide suitable education strategy. Review pathophysiology and rationale 

for treatment as well as consequences of no treatment. Provide instruction 

and have patient demonstrate technique 
f
 

Dissatisfaction with health 

care 

professionals 

Have patient speak to administrator regarding issue. May require patient to 

see another provider if interactions do not improve 
d
 

Unexpressed/undisclosed 

fears or concerns 

Identify concerns and address each. Determine whether they are theoretical 

or actual. Consider referral to a support group. May require psychological 

intervention if fears or concerns persist 
c,d

 

Inappropriate expectations Clarify expectations from a medical perspective. If patient expects greater or 

quicker improvement, attempt to reset expectations. Review role of 

allergen/irritant exposure as factor 
f 
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Table 1.2 (continued) 

Poor supervision, training, 

or follow-up 

Encourage supervision for children/elderly. Review use of medication in 

office. Schedule appropriate follow-up 
f 

 

 

Anger about condition or its 

treatment 

Identify reason for anger. Express that treatment may improve condition. 

Assess ambivalence about treatment and review possible alternatives 
c
 

Underestimation of severity Relate symptoms with pulmonary function or use exercise challenge to 

demonstrate severity of condition 
e
 

Cultural issues Appreciate that varying cultures have different concepts of development of 

asthma, factors that exacerbate it, and treatment choices. Take advantage of 

community health workers to clarify issues 
f
 

Concerns about 

stigmatization 

Assess patient reaction to diagnosis. Understand the patient’s concerns and 

refer to support group if the concerns persist 
c
 

Forgetfulness or 

complacency 

Determine whether the problem is forgetting to follow treatment vs other 

reasons. Consider tailoring medication use to patient’s daily activities 
f
 

Address complacency by withdrawing treatment to determine actual need for 

treatment 
e
 

Attitudes toward ill health Assess patient’s health beliefs about asthma and treatment. For patients who 

question the diagnosis or efficacy of treatment, consider stopping treatment 

and having patient monitor lung function at home 
e
 

Religious issues Clarify how patient’s religious beliefs may affect attitudes about diagnosis 

and treatment. Discussing this with patient’s religious leader may give 

insight and source of support for the patient 
f
   

a Global Strategy for Asthma Management and Prevention, Global Initiative for Asthma (GINA) 2008. Available at 

http://www.ginasthma.org. 
b Guidelines for the Diagnosis and Management of Asthma (EPR3) 2007. NIH, NHLBI. August 2007. NIH publication no. 08-

4051. 
c Borelli B, Riekert K, Weinstein A, Rathier L. Brief motivational interviewing as a clinical strategy to promote asthma medication 

adherence. J Allergy Clin Immunol. 2007;120:1023-1030. 
d Asthma PACT (Personalized Assessment and Control Tool). Asthma and Allergy Foundation of America, 2004-2010. Available 

at www.AsthmaPACT.org. Accessed February 19, 2010. 
e Weinstein AG. Clinical Management Strategies to Maintain Drug Compliance in Asthmatic Children. Annals of Allergy 

1995;74:304-310. 
f Rand C, Bender B, Boulet L-P, Chaustre I, Weinstein A. Asthma, Chapter 7, World Health Organization Report 2003: Adherence 

to Long-Term Therapies: Evidence for Action. Geneva, Switzerland: World Health Organization, 2003:50. 

Adopted from Weinstein The potential of asthma adherence management to enhance asthma guidelines Ann Allergy 

Asthma Immunol. 2011;106:283-291[48] 

 

As shown in the previous section and in Table 1.2, most patient-related barriers to 

adherence can be resolved through communication with patients to: (1) identify the 

barrier/specific problem and (2) target/resolve the barriers to adherence. Among health 
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care professionals, pharmacists are placed in a position where they are accessible and can 

effectively communicate with and educate patients about how to effectively manage their 

asthma. As mentioned previously, barriers to adherence can be diverse and complex.  The 

current study’s approach to possible barriers to adherence was conceptually driven by the 

WHO Medication Adherence model (Figure 1). The complex nature of barriers also 

signals the need for a partnership approach to build effective skills for self-management. 

Below is a brief review of examples where pharmacists have identified and resolved 

barriers. Following this section is a more expanded review of intervention studies.  

Community pharmacists in adherence improvement programs  

Community pharmacists were effective in identifying patients in need of asthma 

control and adherence improvement [50, 51]. Patients with asthma (n=1,048) were asked 

to complete a questionnaire with demographic, asthma control test and asthma control 

perceptions items. Almost 70% of those with inadequate control (measured by ACT) 

considered themselves to be “well-controlled” or “completely controlled,” which 

revealed a disconnect with the patient perception and signaled the need for pharmacist 

intervention [50]. Another group of researchers identified patients at risk (6 or more 

asthma reliever inhalers during a 12-month period) and then conducted either face-to-face 

or mail intervention providing patient education and referral to a general practitioner, 

which yielded improvement in preventer (controller):reliever (resque) inhaler ratio [51]. 

Also, community pharmacist-based approaches for asthma management demonstrated 

significant improvements in clinical, humanistic, and economic outcomes [52, 53]. Smith 

et al. found that effective collaborative goal-setting with patients was positively 
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associated with asthma control [52]. Mangiapane et al. reported improvement in 

humanistic outcomes (e.g., asthma-specific quality of life, knowledge, self-efficacy) and 

asthma symptoms (e.g., asthma severity, self-reported symptoms, peak flow values) due 

to a cooperative model of care in Germany during 2 years [53].  In addition, one study 

compared reactions of pharmacists and physicians after reviewing inappropriate asthma 

medication use via prescription records [54]. The study showed that pharmacists were 

more proactive in addressing the medication-related problems. Thus, their interest in this 

area was evident.  

Table 1.3 shows that pharmacists provided various educational interventions in 

three different domains: drug regimen management, education, and behavior. Some of the 

intervention programs were focused on a single issue approach (e.g., inhaler technique 

only), while others were comprehensive models that involved complex patient care, such 

as MTM.      

Patient education can be delivered by different modes, but one is crucial: patients’ 

needs should be identified first. If a patient’s learning deficits are not known, then the 

intervention does not address patient-specific needs, which can negatively impact 

effectiveness [55]. This highlights the importance of patient-tailored education; as 

evidence of this, one study showed that patients were found to be dissatisfied with 

education that was not individualized [56]. Among the reviewed studies in Table 1.3, four 

explicitly indicated that interventions were patient-focused [57-60].   

Most of the studies (Table 1.3) were randomized controlled trials [57, 59-62] and 

conducted outside of the U.S. [57-61, 63] and in community pharmacy settings [57-61, 
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63]. Only one study focused on a single training aspect — inhaler technique [63]. The 

remaining studies included several elements as a part of the educational training: inhaler 

device technique (all discussed studies); asthma knowledge or understanding asthma and 

asthma medications [58, 59, 61]; asthma control [57, 59, 60] and perceived control [59, 

62]; asthma-related quality of life [59-62]; lung function [59, 62]; medication profile and 

daily dose [59]; action plan ownership [59, 60]; asthma exacerbations [60]; and smoking 

cessation [61]. Adherence was measured through self-report [57-59, 61, 63], prescription 

claims [61], and objectively through dose counter monitoring devices [60, 62]. Prior to 

providing the interventions, three studies indicated that pharmacists were trained: in 

inhaler technique (2-hours) [63] and implementing personalized patient education (one-  

[57] or two-day [59] workshops). Other studies did not provide training information. To 

better focus on patient needs and to tailor interventions accordingly, patients were 

evaluated at baseline for: asthma control with the asthma control questionnaire (ACQ) 

[57, 63] or the asthma control test (ACT) [61], inhaler technique using the checklist to 

evaluate skills [59, 63], asthma knowledge [57], and asthma concerns using the Patient 

Asthma Concerns tool [60].  

After the main intervention session, patients were followed for 6–12 months and 

evaluated after a 3- or 6-month period and at the end of the study. Results demonstrated 

that all of the interventions conducted in the pharmacy settings were successful such that 

adherence to the controller therapy significantly improved. Educational interventions had 

a significant positive effect on adherence to controller therapy regardless of how 

adherence was measured, whether by the scores from the self-reported instruments, or by 
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the ratio of adherent-nonadherent patients, or through data from electronic dose counters. 

It is difficult to conduct a comparative effectiveness investigation, because adherence and 

other outcomes were measured differently and all of the details of each intervention, 

especially when they were designed to be patient-specific, are hard to compare. In a 

review article by Axelsson and Lövall, the authors proposed a model comparing the 

impact of varying levels of interventions on adherence relative to the cost of delivering 

the intervention [64] (Figure 3). Based on the studies reviewed, the interventions were 

patient-centered, thus falling on the continuum of high impact and high cost. 

 

Table 1.3 Strategies to Improve Asthma Adherence in Community Pharmacy 

Settings 

Study Patient 

Population 

Description 

Type and 

Method of 

Management 

Adherence 

Measurement 

Other 

Outcomes  

Key Findings 

Inhaler technique 

Giraud et 

al., 2011, 

France 

[63] 

N=727; 

Prospective 

observational 

study; 

Duration: 4 

months 

  

Inhaler 

training  

session (6 

min) 

Evaluation: 

check-list for 

each inhaler 

device type 

Self-reported  

(4-item 

Morisky 

scale): scores 

range between 

0 (very good 

adherence), to 

4 (very poor 

adherence).  

Asthma control 

(ACQ); 7 items, 

1 week recall, 

scores range 

between 0 

(totally 

controlled) and 

6 (severely 

uncontrolled).  

 

 

Poor asthma control 

(ACQ<1.5) was 

significantly 

associated with poor 

inhaler technique 

(p<0.05) and with 

poor adherence 

(p<0.05); 

At one month follow-

up % of patients with 

optimal inhaler 

technique increased 

from 24% to 79% 

(p<0.001); asthma 

control improved from 

ACQ 1.8(1.2) to 

1.4(1.1), p<0.001; 

adherence improved 

from Morisky scale 

score 1.4(1.3) to 

1.1(1.3), p<0.001. 
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Table 1.3 (continued) 

Education 

Mehuys 

et al., 

2008, 

Belgium 

[61] 

N=201; 

Parallel group 

RCT; 

Duration:6 

months 

Follow-up (0-

1m-3m-6m) 

Education on 

use of inhaler 

device, 

understanding 

asthma, 

understanding 

asthma 

medication 

and smoking 

cessation 

(Control 

group: usual 

care) 

1) Prescription 

refill rates 

2) Self-

reported (How 

often do you 

not take your 

controller 

medication as 

prescribed? 

Never, 1–2 

times/year,1–2 

times/month, 

1–2 

times/week, 

daily). 

1) Asthma 

control (ACT); 

5 items, 4-week 

recall, scores 

range between 

5 (poor control 

of asthma) to 25 

(complete 

control of 

asthma), with 

higher scores 

reflecting 

greater asthma 

control.  

2) Severe 

exacerbations 

3) Asthma-

specific quality 

of life 

4) Knowledge 

about asthma 

and treatment 

5) Inhalation 

technique  

Adherence: 

Based on refill rate IV 

group had higher 

adherence 

90.3±30.3% vs. 

74.6±36.5% 

(p=0.016); self-

reported adherence did 

not differ. 

Significant 

improvement was in: 

inhaler technique, 

decrease in rescue 

medications use.  

Garcia-

Cardenas 

et al., 

2013, 

Spain 

[57] 

N=336; 

Cluster RCT; 

Duration:6 

months  

Follow-up (0-

3m-6m) 

Education on 

individual 

needs: asthma 

control, 

inhaler 

technique, 

medication 

adherence. 

Included 

verbal, 

demonstration 

and written 

parts and goal-

setting 

(Control 

group: usual 

care)  

Self-reported  

(4-item 

Morisky 

scale): scores 

range between 

0 (very good 

adherence), to 

4 (very poor 

adherence). 

1) Asthma 

control (ACQ) 

2) Inhaler 

technique 

Number of adherent 

patients increased by 

40.3%, p<0.001 

Number of patients 

with controlled asthma 

increased by 30.1%; 

At 6 months patients 

in IV group were more 

likely to have 

controlled asthma 

compared to control 

group (OR=3.06, 

95%CI:1.63-5.73, 

p<0.001) 

Number of patients 

with correct inhaler 

technique increased by 

56.2%, p<0.001; 

Number of adherent 

patients increased by 

60.8%, p<0.001. 
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Table 1.3 (continued) 

Saini et 

al., 2011, 

Australia 

[58] 

N=570; 

Parallel group 

design; 

Duration: 6 

months  

Follow-up (0-

6m-12m)  

Tailored 

education 

based on 

asthma 

knowledge 

results  

True/false 

Item: “With 

asthma 

preventer 

medications it 

doesn’t matter 

if some doses 

are missed or if 

you go on or 

off”  

Asthma 

knowledge 

(Consumer 

Asthma 

Knowledge 

Questionnaire): 

12-item 

questionnaire 

comprising a 

series 

of true/false 

questions. A 

higher score 

indicates better 

asthma 

knowledge. 

Asthma knowledge 

significantly improved 

(7.65 vs. 8.78, 

p<0.001). 

Higher proportion of 

patients identified 

adherence item as 

“false” (i.e. realized 

the regular use of 

controller is needed) 

(IV vs. control: 79% 

vs.71%, p=0.006). 

 

 

 

 

 

 

Armour et 

al., 2007, 

Australia 

[59]  

N=396; 

Multi-site, 

repeated 

measures 

RCT; 

Duration: 6 

months  

Pharmacy 

Asthma Care 

Program 

(PACP): cycle 

of assessment, 

goal setting, 

monitoring 

and review  

BMQ, Risk for 

nonadherence; 

11 yes/no 

questions 

(yes=1 in favor 

of risk for 

nonadherence, 

no=0)   

Asthma 

severity/control, 

Lung function, 

Medication 

profile, 

Daily dose of 

medications, 

Inhaler 

technique, 

Action plan 

ownership, 

Asthma-related 

quality of life, 

Perceived 

control of 

asthma, 

Asthma 

knowledge 

 

IV group resulted in 

improved scores on 

risk of non-adherence 

(difference 20.44, 

95% CI 20.69 to 

20.18; p = 0.04); 

Proportion of IV 

patients with severe 

asthma declined from 

88% to 53% 

(p<0.001) while 

controlgroup patients 

remained 

unchanged (71% to 

68%; p= 0.11). 

Asthma 

quality of life score 

(p=0.05), consumer 

asthma knowledge 

score (p<0.01) and 

perceived control of 

asthma score 

(p<0.01) improved 

significantly 

compared to control 

group. 
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Table 1.3 (continued) 

Goeman 

et al., 

2013, 

Australia 

[60] 

N=114; 

Single-blind, 

parallel RCT; 

Duration: 12 

months  

Follow-up 

(0m-3m-12m)   

Person-center 

education: 

device 

technique and 

any patient 

concern vs. 

written 

information-

only education  

Dose counter 

device monitor 

(over three 

two-week 

periods) 

Asthma control, 

Asthma-related 

quality of life, 

Asthma 

exacerbations, 

Action plan 

ownership 

IV participants 

experienced 

improvements in 

asthma control, 

adherence to asthma 

controller medication 

(difference was 

19.3%, reduced 

exacerbations, 

improved quality of 

life and an increase in 

asthma action plan 

ownership at 3 and 12 

months. 

Janson et 

al., 2009, 

Bay Area, 

US [62] 

(not in the 

pharmacy 

settings) 

N=84; 

Prospective 

RCT; 

Duration: 6 

months (1 

month of 

IVx2, 5 

months of 

observation 

held once a 

month) 

Self-

management 

education (30-

min 

intervention): 

self-

monitoring of 

symptoms, 

peak flow 

monitoring, 

inhaler 

technique 

Electronic 

device 

validated for 

monitoring 

MDI use. 

Pulmonary 

function, 

Quality of life, 

Perceived 

control, 

Asthma 

symptoms 

 

IV group maintained 

consistently higher 

ICS adherence levels 

and showed a 9-fold 

greater odds of more 

than 60% adherence to 

the prescribed dose 

compared with control 

subjects at the end of 

the intervention 

(p=0.02) and 

maintained a 3-fold 

greater odds of higher 

than 60% adherence at 

the end of the study. 

Significant 

improvements were 

found in: perceived 

control of asthma, 

nighttime awakenings, 

and inhaled β-agonist 

use compared to 

control group (p<0.05) 
ACQ = Asthma control questionnaire; ACT= Asthma control test; BMQ=Brief Medication Questionnaire, 

IV=Intervention; MDI= Metered dose inhaler; RCT=Randomized controlled trial. 
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Figure 1.3 Model suggesting the potential effect of interventions on adherence  

 

 
 

 

In summary, this analysis has demonstrated that pharmacists play an important 

role in delivering asthma management interventions that improve adherence to controller 

medications and asthma control by addressing both intentional and unintentional barriers. 

Most of the studies reviewed above were conducted abroad, whereas in the US, the niche 

where adherence to controller medications is addressed is in the provision of MTM 

services.  

Few studies have explored the provision of MTM services with a focus on asthma 

education. The most relevant study was conducted as a part of the Asheville Project, in 

which clinical, humanistic, and economic outcomes were evaluated over 5 years of an 
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asthma education and MTM program [65]. Even though the program did not evaluate 

adherence, the strategy and the effectiveness of the program is worth noting. An asthma 

educational program was provided to 207 patients over a period of 5 years in Asheville, 

NC. The intervention consisted of two parts: one-on-one asthma education provided by a 

certified asthma educator in one or two sessions (60-90 min) and follow-up regular 

appointments with a pharmacist every 3 months (30 min). The main outcomes measured 

were FEV1, asthma severity, symptom frequency, quality of life, presence of an asthma 

plan, asthma-related ED visits/hospitalizations, and asthma-related costs. As was found in 

the previous research where similar interventions were performed, all of the outcomes 

measured were significantly better after 1 year or longer in the program. Even though 

adherence was not measured, the medication-related costs increased, which may be an 

indicator of improved adherence as well as improved control of asthma. Overall, this 

study demonstrated how a community pharmacy-based MTM program can significantly 

improve asthma outcomes.  

Moore et al. recently conducted a study evaluating the provision of MTM services 

for high-risk patients, including those with asthma [3]. The authors assessed plan-paid 

health care costs, utilization of medical services, overall days supply of targeted 

medications, and adherence [measured using medication procession ratio (MPR)]. Two 

groups (those who received MTM services and a control group) were compared using 

data from 1 year pre and post intervention. All of the outcome measures were not 

specified by disease state, but overall. MPR did not change significantly between the 

intervention and control groups. Only bivariate (unadjusted) analyses were conducted. 
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However, the mean MPR in the intervention and control groups were low: 56.8% (SE 

1.5) and 53.8% (SE 1.6), respectively. Healthcare costs and inpatient visits in the 

intervention group decreased by 10.3% and 16.8%, respectively; whereas both 

parameters increased in the control group (p=0.048 and p<0.001), respectively. Even 

though overall average days supply increased in the MTM group by 72.7 days over 

baseline (and decreased by 111.1 days in control group), mean MPR for asthma 

medications did not change. 

The review of the studies demonstrated the value and effectiveness of 

pharmacists’ services for patients’ asthma management improvement, including 

adherence and outcomes; however, several gaps exist that need to be addressed: 

1. Most of the patient-centered programs with the goal of improving adherence 

were conducted in Europe or Australia, whereas few studies were conducted in the US. 

2. Little is known about effectiveness of individualized counseling based on the 

identified barriers to adherence conducted by pharmacists. The most common discussion 

points addressed in the counseling sessions were asthma action plan, medication 

assessment, inhaler technique, and symptoms frequency; whereas other adherence 

barriers factors, such as patient-specific or provider-related factors, are lacking.   

Therefore, there is a need for more evidence on effectiveness and feasibility of 

patient-centered asthma specific counseling provided by pharmacists designed to improve 

adherence to controller therapy. Establishing an effective pharmacist-led program that 

will enhance asthma therapy adherence through identifying patient barriers and resolving 

them using patient-focused strategies will be an important step in addressing this need.  
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The previous sections discussed common barriers to asthma controller therapy 

adherence, as well as strategies that were used by pharmacists (mainly abroad) to 

improve adherence. As identification of patient adherence barriers is one of the crucial 

steps in promoting adherence [49], it is important to have an instrument that will address 

this need. The next section offers an overview of the instruments that can be utilized by 

pharmacists during MTM provision to estimate adherence and/or identify underlying 

reasons for nonadherence.           

Instruments to assess adherence and identify barriers 

Items that measure adherence and barriers to adherence are often related and are 

presented jointly in this section. A limited number of instruments exist that assess 

adherence and identify barriers to adherence. In this section, the focus will be on the 

instruments that allow some level of assessing reasons for nonadherence. A description of 

the instruments will be presented, followed by a comparison of the instruments regarding 

the type of adherence factors included.   

The following self-reported instruments have been used in evaluating adherence 

in clinical practice: Adherence Estimator (AE), Adult Asthma Adherence 

Questionnaire™(AAAQ), Medication Adherence Report Scale for Asthma (MARS-A), 

Morisky scale (MMAS-8 and MMAS-4), Beliefs about Medicines Questionnaire (BMQ), 

Adherence Starts with Knowledge (ASK-20 and ASK-12) and the DRug Adherence 

Work-up (DRAW) tool. The MMAS-4 [57, 63] and BMQ [59] have been used in 
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previously reviewed studies, whereas the other tools have not been used as frequently in 

adherence improvement programs.    

AE is a 3-item questionnaire that assesses adherence by measuring three proximal 

beliefs about the medication: perceived concerns about medications, perceived need for 

medications, and perceived affordability of medications using a 6-point Likert scale [66]. 

This instrument allows identification of low (0), medium (3-7) and high (≥8) risk for 

adherence problems based on the scores assigned to each response item (scoring is 

provided by the author in the referenced study). AE has good sensitivity of 88% and 

when compared with pharmacy claims data the specificity was 49% and the positive 

predictive value was 68.4%. Discriminant validity was measured, but validity and 

reliability of the instrument was not reported. The short length is user-friendly and the 

items capture underlying intentional causes of nonadherence. This instrument, which was 

developed in 2009 has been used in a practice based study, where pharmacists reported 

that the AE helped to promote counseling on adherence [67].  

AAAQ is 5-item asthma-specific questionnaire that identifies patients at risk for 

nonadherence and the specific barriers to adherence [68] focusing on the following 5 

constructs: following a medication plan, forgetting, not “needing” the medications, side 

effects, and cost. The response scale is a 6-point Likert scale. AAAQ has low internal 

consistency reliability (<0.50), which suggests not combining all 5 items into one scale 

score. The presence of a problem on any of the five adherence questions was significantly 

and negatively related to the 6-month adherence (PDC < 0.50, p<0.001). Also, patients 
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with adherence problems were significantly more likely to have uncontrolled asthma 

(ACT< 20, p<0.001).  

MARS-A is a 10-item questionnaire for assessing adherence to asthma controller 

inhaler among persistent asthmatics [69-71].  It has both general and asthma-specific 

items, as well as intentional and nonintentional nonadherence assessment. All the 

questions are framed negatively, reflecting nonadherence being normal with a 5-point 

Likert scale (1 = “Always” and 5 = “Never”), to the question “How often do you do the 

following?” Lower scoring indicates poor adherence with the mean score of lower than 

4.5 demonstrating nonadherence [72]. All reliability and validity assessments were good: 

internal consistency (Cronbach’s alpha=0.85); criterion validity (significant correlation 

with electronically measured adherence); and test-retest reliability (r=0.65, p<0.005).  

The 8-item Morisky scale (MMAS-8) is designed to facilitate the identification of 

barriers to adherence to chronic medications [73, 74]. It allows identification of 

nonadherence (both, intentional and unintentional) and whether it is due to perceived 

need, difficulties following the regimen, or forgetfulness. Summary scores range from 0 

to 8, with the first 7 items’ response scale of “Yes” (1 point) or “No” (0 points) and the 

8
th

 item used a 5-point Likert scale. A total score greater than 2 indicates low adherence. 

MMAS-8 is reliable (Chronbach’s alpha=0.83) and was used in practice among asthmatic 

patients [75]. Validity of MMAS-8 was not measured for patients with asthma.  The 

MMAS-4, a shorter version of the MMAS-8, is the most widely used generic scale for 

adherence assessment, including asthma. Similar to the MMAS-8, every “Yes” response 

equals to 1 point and based on the scores patients are classified as highly adherent (0), 
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medium adherent (1-2), and low adherent (3-4). It has moderate to high reliability and 

criterion validity [76].  

BMQ assesses subjects’ treatment beliefs and has two five-item subscales 

measuring concerns (worries about side effects, long-term effects, becoming addicted) 

and beliefs about the necessity of the treatment (both present and future health depends 

on the asthma medication and the medication prevents a worsening of the disease) [69]. 

The BMQ items are measured on a 5-point Likert scale (1 = strongly disagree; 5 = 

strongly agree); both subscales have satisfactory internal consistency (Cronbach’s alpha 

for 4 constructs was within 0.47-0.80).  

ASK-20 and the reduced validated version, ASK-12, is developed for adherence 

barriers identification. The ASK-20 (Adherence Starts with Knowledge) survey is a 

generic instrument developed by Hahn et al. in 2008 to assesses behavior and barriers 

related to treatment adherence [77]. ASK-20 consists of three domains: 

Inconvenience/forgetfulness (4 items), treatment beliefs (9 items) and behavior (7 items) 

measured on a 5-point Likert scale. Reliability, as exhibited by internal consistency 

(Cronbach's alpha = 0.76) and test-retest reliability (Cronbach's alpha = 0.80) were in the 

acceptable range. It was also shown to be valid with significant correlations to the 

Morisky Medication Adherence Scale (r = -0.61, p < 0.001), and the SF-12 Mental 

Component Summary score (r = -0.40, p < 0.001) [78].  At present, only one study has 

employed the ASK-20 instrument for the purposes of identifying adherence barriers to 

provide patient-centered asthma education intervention [79]. In this study, participants 

(N=112) were asked to complete three surveys: ASK-20, ACT and a productivity 
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questionnaire before the intervention and 6 months after. Based on the specific barriers 

that were identified for each participant, patient-specific reports were created and utilized 

during the intervention consisting of two telephone conversations with patients and three 

educational mailings for patients. As a result, the number of barriers to medication 

adherence reduced significantly (3.8 to 2.8; p=0.0021), which was congruent with asthma 

control and productivity results. The number of participants with controlled asthma (i.e., 

ACT score > 19) increased from 50.0% to 64.6% (p=0.0285) and the mean number of 

missed days decreased from 3.1(5.1) to 1.8(2.8) (p=0.0185). Most of the participants 

were satisfied with the program. The main limitation of this study was lack of medical 

and pharmacy data regarding adherence (e.g., pharmacy claims) and asthma control (e.g., 

FEV1, healthcare utilization). In addition, it was an observational study with a 

convenience sample. 

To reduce respondent burden, a shortened version of ASK-20, with 12 items 

(ASK-12) was developed and had similar reliability and validity as ASK-20 [80]. ASK-

12 also consists of the same three domains as ASK-20, but with fewer items: 

Inconvenience/forgetfulness (3 items), treatment beliefs (4 items) and behavior (5 items) 

measured on a 5-point Likert scale. Even though it is not asthma-specific, it addresses 

most of the common barriers to adherence pertaining to asthma that were discussed 

previously. ASK-12 demonstrated good internal validity (Cronbach’s alfa = 0.75) and 

test-retest reliability (intraclass correlation = 0.79). To establish convergent validity, 

several instruments were used and the following correlations were reported: Morisky 

Medication Adherence Scale (r=-0.74, p<0.001), Mini Asthma Quality of Life 
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Questionnaire (r=-0.33, p<0.001), SF-12 Mental Component Score (r=-0.32, p<0.01), and 

Proportion of Days Covered (PDC) for the previous 6 months (r=-0.20, p=0.059). With 

these findings, the authors suggested the shorter version for future use. To our knowledge 

there is no asthma-specific instrument for barriers to adherence identification.  

All the discussed tools are instrumental in identifying patients at risk for 

nonadherence (Table 1.4). However, most of the tools address reasons for nonadherence 

selectively. The majority of the tools include patient-related factors: forgetfulness 

(AAAQ, MMAS-8, ASK-20, ASK-12), fear of side effects (AE, AAAQ, BMQ, ASK-20, 

ASK-12), misperception about need for the controller medication (AE, AAAQ, BMQ, 

MMAS-8, ASK-20, ASK-12), lack of support from others (ASK-20, ASK-12), and 

lifestyle habits (ASK-20). Also, another common barrier pertaining to the healthcare 

system and providers are: cost (AE, AAAQ, ASK-20, ASK-12), mistrust of healthcare 

providers/not working as a team (BMQ, ASK-20, ASK-12). Among therapy-related 

factors are: complexity of regimen (AAAQ, MMAS-8, ASK-20, ASK-12) and not having 

plan/not knowing health goals (ASK-20, ASK-12). Out of all tools, ASK questionnaires 

covered most of the factors that may serve as a reason for being nonadherent. As 

discussed previously, ASK-12 has good reliability and validity and, since it can capture 

more barriers to adherence, it is the preferred tool for this study.  

In summary, ASK-12 can enhance MTM services provision since it can help 

pharmacists identify the underlying barriers to adherence and address them. It can also 

help pharmacists recognize individual participants’ weaknesses in consecutive 

appointment(s) (whether one-on-one, telephone, or mail interaction) follow-up on 
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previously addressed issues. This allows the intervention to be patient-tailored and 

potentially more informative and efficient compared to previously conducted studies.  

Table 1.4 Instruments measuring adherence and barriers to adherence 

Instrument Number 

of items 

Measure Response scale Type of Barriers to 

adherence 

Adherence 

estimator (AE) 

3 Perceived concerns about 

medications, perceived need 

for medications, perceived 

affordability of medications 

6-point Likert 

scale  (Agree 

Completely – 

Disagree 

Completely)  

 Pt: Fears about side 

effects 

 Pt: Misperception 

(no need) 

 HC: Cost of 

medication 

Adult asthma 

adherence 

questionnaire 

(AAAQ) 

5 Following “my 

medication plan,” forgetting, 

not “needing” the 

medications, 

side effects, cost 

6-point Likert 

scale 

(I agree 

completely-I 

disagree 

completely) 

 Pt/HC: 
Misperception 

/complexity of 

regimen 

 Pt: Forgetfulness 

 Pt: Misperception 

(no need) 

 Pt: Fears about side 

effects 

 HC: Cost of 

medication 

Medication 

Adherence 

Report Scale 

for Asthma 

(MARS-A) 

10 Intentional and 

nonintentional adherence 

(No barriers or reasons for 

not taking ICS) 

5-point Likert 

scale (Always-

Never) 

N/A 

Beliefs about 

Medicines 

Questionnaire 

(BMQ) 

18 Two parts: specific 

(necessity, concerns) and 

general (overuse, harm) 

5-point Likert 

scale (Always-

Never) 

 Pt: Misperception 

(no need, harm) 

 Pt: Fears about side 

effects, long-term 

effects, becoming 

addicted 

 HC: Mistrust to HC 

provider  

Morisky 

(MMAS-8) 

8 Adherence + 3 items: 

perceived need, difficulties 

following the regimen, 

forgetfulness   

Items 1-7 

(Yes/No) Item 8  

(5-point Likert 

scale Always-

Never)  

 Pt: Misperception 

(no need) 

 Pt: Forgetfulness 

 Pt: Fears about side 

effects 

 Therapy: 
Complexity of 

regimen 

Morisky 

(MMAS-4) 

4 Adherence+ 2 items: 

perceived need 

Yes/No  Pt: Misperception 

(no need) 

 Pt: Forgetfulness 

 Pt: Fears about side 

effects 
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Table 1.4 (continued)  

ASK-20 20 Inconvenience/forgetfulness, 

treatment beliefs, 

lifestyle/habits, help from 

others, collaboration with 

HC, side effects, cost  

5-point Likert 

scale (Always-

Never) 

 Pt: Forgetfulness 

 Pt: Misperception 

(no need) 

 Pt: Not getting help 

from others 

 Pt: Fears about side 

effects 

 Pt: Lifestyle habits 

 HC: Not working 

with HC team   

 HC: Cost of 

medication 

 Therapy/HC: 
Knowing health 

goals 

 Therapy: 
Complexity of 

regimen/inconvenien

ce 

ASK-12 12 Inconvenience/forgetfulness, 

treatment beliefs, help from 

others, collaboration with 

HC, side effects, cost 

5-point Likert 

scale (Always-

Never) 

 Pt: Forgetfulness 

 Pt: Misperception 

(no need 

 Pt: Not getting help 

from others 

 Pt: Fears about side 

effects 

 HC: Not working 

with HC team   

 HC: Cost of 

medication 

 Therapy/HC: 
Knowing health 

goals 

 Therapy: 
Complexity of 

regimen/inconvenien

ce 
HC=Healthcare/provider-related factors; Pt=Patient-related factors; Therapy=Therapy-related factors;  

 

Once adherence barriers are identified, pharmacists may need another tool to help 

them get started with the counseling (i.e., “Asthma Conversation Starter”). Doucette et al. 

(2012) developed an instrument to guide pharmacists while discussing adherence – the 

Drug Adherence Work-up  (DRAW) tool [81]. It consists of 11 items, and unlike other 
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instruments discussed previously, it provides problem-solving recommendations. The 

DRAW tool consists of the following constructs: too many drugs/doses, forgetfulness, 

concerns about medications, beliefs about medication effectiveness, medication costs, 

and the presence of adverse events. The tool was field tested among seven community 

pharmacists while providing MTM services. Pharmacists reported that the tool was easy 

to use and well organized and that it improved their focus on adherence during MTM 

counseling [81]. To our knowledge, only one study used this tool in pharmacy practice 

after its development [67]. Pharmacists had positive feedback on the use of the 

instrument regarding the identification of specific barriers to adherence; however, the 

length of the DRAW tool along with the time it took to administer the tool and disruption 

of regular workflow were among concerns stated by participating pharmacists.   

In conclusion, a few instruments addressing adherence and its barriers are 

available. However, most of the tools and instruments were recently developed and they 

lack the evidence of use in practice. Moreover, most of the instruments are generic, while 

asthma has unique issues related to use of inhalers and may warrant special attention.  

Summary 

The goal of this section was to bring attention to adherence improvement 

interventions conducted by pharmacists and especially during MTM services provision to 

patients with asthma. As MTM services are planned to be expanded in the next 5-10 

years, it is important to provide healthcare practitioners and decision makers with 

strategies for adherence improvement, along with more real-world evidence. As asthma is 
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one of the conditions where low adherence to controller therapy is evident, it should be 

investigated so that MTM services delivery is effective. The identification of barriers to 

adherence needs to be individualized. When pharmacists provide MTM services, they 

need tools to help them quickly identify these barriers and find solutions so that their 

interventions are patient-tailored and have a higher likelihood of being effective and 

sustainable.         

1.3 SIGNIFICANCE AND INNOVATION 

Lack of agreement between medical advice and patients’ behavior contributes 

significantly to the prevalence of uncontrolled asthma, which is associated with ED visits, 

hospitalizations, decreased quality of life, and loss of productivity [82]. The prevalence 

of asthma attacks has not decreased over time [8] and approximately 25% of all ED visits 

in the U.S. are due to asthma-related events [7]. Overall, 24% of exacerbations and 60% 

of asthma-related hospitalizations can be attributed to poor adherence [83]. Adherence to 

asthma controller therapy on average is less than 50%, with even lower levels among the 

underserved. In fact, suboptimal asthma controller adherence was identified among Texas 

Medicaid recipients (N=32,172) with adherence (50% proportion of days covered) for a 

mere 15% of the population [84]. This project serves as a natural progression from 

aforementioned Texas Medicaid project to better understand how to improve adherence 

among patients with persistent asthma. Additionally, statewide Medicaid pilot programs 

plan to implement MTM for various disease states, including asthma. Barner found that 



 42 

pharmacists needed additional skills to identify and resolve patient-specific barriers 

related to medication adherence[85].   

Several adherence intervention strategies have been implemented, and yielded 

significant improvements in adherence and/or outcomes. However, most of the studies 

were conducted outside of the US. Also, when programs were effective, they tended to be 

complex and labor-intensive, limiting their implementation in practice [86]. In other 

chronic conditions, multifaceted and tailored interventions were more effective than 

generalized interventions [87]. Bårnes and Ulrik confirmed that one reason interventions 

aimed to improve asthma outcomes were ineffective was due to their failure to address 

patients’ individual needs [83]. Without a clear understanding of patients’ adherence 

barriers, it is difficult to address the challenges patients face in asthma self-management. 

We designed a project with the potential to significantly enhance adherence to controller 

therapy among nonadherent patients with persistent asthma. It focused on developing a 

patient–pharmacist counseling program for adherence improvement with an 

individualized implementation plan. The research increases scientific knowledge about 

patient–pharmacist partnerships and the methods of effective collaboration for asthma 

management improvement. Additionally, this project presented the impact a patient-

tailored intervention can have on adherence and asthma control. Results from this study 

can be scaled to larger populations known to be at increased risk for asthma 

exacerbations due to poor adherence to asthma therapy. Additionally, study results may 

be used to develop programs for another lung condition where inhaler use is prevalent 
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(i.e., COPD). Lastly, findings may further be adapted for use with children and 

adolescents with asthma. 
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2. CHAPTER TWO 

2.1 APPROACH  

Overview 

The study employed a mixed methods study design, and was conducted over a 

course of 10 months to develop and pilot-test the tools for the patient-pharmacist program 

in order to improve adherence to asthma controller medication. First, we created an 

asthma-specific instrument, that allows pharmacists to identify barriers to asthma 

adherence. Two tools were developed: the “Asthma Conversation Starter” booklet for 

pharmacists and the “Breathe Easier” pamphlet for patients. The “Asthma Conversation 

Starter” booklet for pharmacists includes common adherence barriers, along with the 

suggested actions, so that pharmacists are able to quickly identify and address patient-

specific barriers. The “Breath Easier” pamphlet for patients addresses common barriers 

that lead to patients’ nonadherence with the actions and educational recommendations for 

patients. After developing the tools, feedback from community pharmacists was obtained 

via one-on-one interviews to solicit their input regarding: 1) developed instruments, and 

2) feasibility of implementation of these instruments (as part of the asthma adherence 

intervention) into their practice settings. Lastly, we conducted a pilot-test of the 

intervention in community pharmacies with patients who have persistent asthma and 

assessed the impact of the intervention on adherence and asthma control.  
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Target population 

Participants are represented by two groups: 1) community pharmacists (Aims 2, 3 

and 4) and 2) adult (≥18 years) persistent asthma patients who fill their asthma 

medications in community pharmacies (Aims 3 and 4). Community pharmacists (total 

N=8) from independent pharmacies (N=2), Randall’s grocery store chain stores (N=4) 

and CommUnityCare outpatient pharmacies (N=2) participated in the study. These 

pharmacies were chosen primarily because they are in community pharmacy settings and 

because of previously established relationships with the UT Austin College of Pharmacy.  

Adult patients with persistent asthma were recruited from two sources to comprise 

the intervention and control groups. Patients in the intervention group were recruited by 

study pharmacists. No active pharmacist recruitment occurred for the control group. 

Instead, a historical cohort of patients with persistent asthma who used community 

pharmacies were utilized. Third-year pharmacy students enrolled in a required MTM 

course during Spring 2015 began assessing adherence and asthma control among patients 

with persistent asthma as part of the course requirements. The instructor, Professor 

Sharon Rush, agreed to make the data available for study purposes. Currently, 28 asthma 

patient assessment forms (control group) have been completed. Additional inclusion 

criteria are described in the next section. 

In order to identify patients with persistent asthma, two approaches were applied. 

First, a pharmacist asked two screening questions while assessing eligibility: “Has your 

doctor suggested that you use your inhaler regularly?” and “Do you have asthma 

symptoms most of the time or is it just a seasonal condition?” (Appendix A: Pharmacist 
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Script and Action Plan for the Appointment #1). If the response to these questions is 

“Yes” or “I don’t know/Not sure”, then a pharmacist can proceed with the patient. 

Second, we were able to confirm whether a patient has persistent asthma based on the 

EPR-3 criteria (discussed previously). The first four yes/no questions from the 

persistency questionnaire ask about the same measures as the Asthma Control Test 

(ACT) questionnaire with the difference in response scale. For example, EPR-3 

persistency question: “Over the past 30 days, have you had asthma symptoms at least 3 

times per week?” (Response: Yes, No); ACT question: “During the past 4 weeks, how 

often have you had shortness of breath?” (Response: More than once a day, Once a day, 3 

to 6 times a week, Once or twice a week, Not at all). As it can be seen, these two 

questions are compatible and the answer to the EPR-3 persistence questionnaire can be 

derived from the ACT questionnaire (Appendix B: Survey #1, questions 2, 5, 7, 8). The 

fifth EPR-3 persistence question regarding the use of oral corticosteroids was added to 

the Survey #1 (Appendix B, question 12).   

Inclusion criteria 

Pharmacist inclusion criteria were that they must work full time in community 

settings and willing to participate, recruit at least 5 patients, and follow up with them over 

a period of 3-4 months. Patient inclusion criteria were: a) 18 years or older, b) have 

persistent asthma (identified from screening questions, and then confirmed based on the 

EPR-3 definition during the data analysis stage), c) had a prescription for an asthma 

control inhaler, d) were willing to provide consent and personal contact information, 
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including mobile phone number to the pharmacist, and e) were willing to be contacted via 

telephone by the pharmacist for the 1-month post-initial follow-up and willing to meet 

with the pharmacist in-person for the 3-month post-initial follow-up.  

Recruitment and retention 

Recruitment of participating pharmacists (N=8) was accomplished through 

previous relationships with research studies. Recruitment of the patients in the 

intervention group was done by participating pharmacists. Pharmacists targeted patients 

as they picked up their asthma controller inhaler, included signs in the pharmacy, as well 

as included fliers in bags of asthma patients. Once the potential participant was identified, 

a pharmacist briefly explained the study and asked the patient if s/he was interested in 

participating. If the response was positive, a pharmacist asked two screening questions: 

whether a physician prescribed a controller inhaler for regular use and whether asthma is 

chronic vs. seasonal (Appendix A: Pharmacist Script and Action Plan for the 

Appointment #1). If a patient qualified, then a consent form was read and signed, 

followed by a Survey #1 (Appendix B: Survey #1). Once the patient completed the 

survey, a pharmacist provided a patient with the counseling services using the pharmacist 

booklet (Appendix C) and the patient pamphlet (Appendix D). After the first live 

appointment with the pharmacist, the patient participated in two follow-ups: 1) via 

telephone in 1 month post-initial appointment and 2) in-person appointment in 3 months 

post-initial appointment. In order to encourage retention, patients receive two gift cards: 

1) $25 at the first in-person appointment and 2) $25 at the third in-person appointment. In 



 48 

addition to being present at the appointments, surveys had to be completed for the patient 

to receive the gift cards. 

Data Collection 

Data were collected from pharmacists and patients (Figure 4). Data from the 

pharmacists were collected during the interview sessions prior to the study intervention 

via audio recording. The data were transcribed and categorized into topics and themes 

(details and the Interview guide are discussed under Aim 2). Data from the patients were 

collected via surveys during the 3 sessions with the pharmacists: 1
st
 in-person initial 

meeting, 2
nd

 telephone 1 month post-initial visit follow-up, and 3
rd

 in-person 3 month 

post-initial visit follow-up (details and the surveys will be discussed under Aim 4). Once 

all three surveys were completed, the data were consolidated into an Excel spreadsheet 

using a codebook.                
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Figure 2.1 Data collection process 

    

Measures 

The outcomes measures (dependent variables) for this study are adherence to 

controller inhaler, asthma control and adherence barriers score. Independent variables are 

represented by the “Group”: Intervention vs. Control and by the “Time”: pre-intervention 

vs. post-intervention (for the intervention group only). Covariates include demographic 

information (gender, age, race/ethnicity, education), pharmacy, and chronic conditions. 

Lastly, data were collected on the following for descriptive purposes only:  whether 

patients have and use an Asthma action plan and a peak flow meter and number of 

adherence barriers. See Table 2.1 for operational definitions and variable characteristics.   
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Table 2.1 Proposed study measures 

Measure Operational definition Type/Scoring 

Dependent variables 

Adherence* 

(Appendix B, 

Questions 4, 

13-15)  

Adherence score measured by Morisky scale 

(MMAS-4): Morisky et al. (1986) 

1. Do you ever forget to use your inhaler? 

2. Are you having problems remembering to use 

your inhaler?  

3. Sometimes if you feel worse when you use 

your inhaler, do you stop using it? 

4. When you feel better do you sometimes stop 

using your inhaler? 

*For Aim 4, Hypotheses 3a, 3b, 4a, 4b adherence 

will serve as an independent variable 

Continuous 

0=No; 1=Yes  

Score range: 0-4  

 

Adherence 

4=very low  

3=low  

2=medium  

1=moderate 

0=high     

Asthma control 

(Appendix E, 

Appendix B 

Questions 2, 5-

8) 

Asthma control test (ACT) score measured by 

ACT scale: Nathan et al. (2004)  

(See Appendix E for original scale and Appendix 

B, Questions 7-11 for study items) 

1. In the past 4 weeks, how much of the time 

did your asthma keep you from getting as 

much done at work, school or at home? 

2. During the past 4 weeks, how often have you 

had shortness of breath? 

3. During the past 4 weeks, how often did your 

asthma symptoms (wheezing, coughing, 

shortness of breath, chest tightness or pain) 

wake you up at night or earlier than usual in 

the morning? 

4. During the past 4 weeks, how often have you 

used your rescue inhaler or nebulizer 

medication (such as albuterol)? 

5. How would you rate your asthma control 

during the past 4 weeks?  

Each question has a different response scale 

ranging from 1 (poor control) to 5 (good control) 

 

 

 

 

 

Continuous 

Scale continuum 

1=poor control 

5=good control 

 

Score range: 5-25 

 

Asthma control 

20=controlled 

≤19=not controlled 
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Table 2.1 (continued) 

Adherence 

barrier score** 

(Appendix F, 

Appendix B- 

Questions 17-

30) 

Modified ASK-12 score: Matza et al. (2009) 

ASK-12 modified items to make asthma specific 

Domains: inconvenience/forgetfulness; treatment 

beliefs, behavior  

1 item was modified: 

I have an Asthma Action Plan and know if I am 

reaching my goals 

2 additional items added by researchers: 

1. I know how to use my inhaler correctly 

2. I only use my inhaler when I am having 

symptoms such as shortness of breath, 

coughing, wheezing, or chest tightness 

**For Aim 4, Hypotheses 2a, 2b, 3a, 3b 

adherence barriers score will serve as an 

independent variable 

Continuous 

9 items: 

1=strongly agree; 

5=strongly disagree 

 

5 items
a
 

1=in the last week; 

5=never 

 

Score range:  

14-70 

 

Higher 

scores=fewer 

barriers 

 

Independent Variables 

Group Intervention, Control  Categorical 

Time Pre- and Post-intervention Categorical 

Covariates 

Gender Male, female  Categorical 

Age 18-39; 40-49; 50-59; 60-69; ≥70 Ordinal 

Race/Ethnicity Caucasian, African American, Hispanic, Other Categorical 

Education Less than high school, High school, Some 

college, College degree, Graduate/Post-

graduate/Professional degree 

Ordinal 

Pharmacy Randall’s, CommUnityCare, Independent  Categorical 

Chronic 

conditions  

Hypertension, Diabetes, High cholesterol, Other 

Total number will be summed 
Continuous 

Variables for descriptive analysis  

Having 

difficulty using 

inhaler(s) 

I have difficulties using my inhaler(s) Continuous 

1=strongly agree; 

5=strongly disagree 

Being ever 

hospitalized 

due to asthma  

Have you even been hospitalized (at least 

overnight) due to your asthma? 
Dichotomous 

0=No; 1=Yes 

 

Number of 

hospitalizations 

in the past 12 

months 

In the past 12 months, how many times have you 

been hospitalized (at least overnight) for an 

asthma attack?  

 

 

Continuous 
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Table 2.1 (continued) 

Number of 

acute asthma 

attacks in the 

past 12 months 

In the past 12 months, how many times did you 

get treatment for an acute asthma attack at a 

doctor’s office, urgent care facility or emergency 

department (ER)? 

Continuous 

Number of 

exacerbations, 

requiring OCS 

use in the past 

12 months 

In the past 12 months, how many times have you 

been given oral corticosteroids (such as 

prednisone, methylprednisolone, Medrol®) for a 

flare up of your asthma?  

Continuous 

Having and 

using Asthma 

action plan 

Do you have an Asthma Action Plan?  

 

I have an Asthma Action Plan and know if I am 

reaching my goals 

Dichotomous 

0=No; 1=Yes 

Continuous 

1=strongly agree; 

5=strongly disagree 

Having and 

using peak 

flow meter 

How often do you use your peak flow meter? (5 

options: every day, once a week, once a month, 

when my asthma getting worse, I don’t have it).   

Continuous 

1=I do not have 

one 

2=when my asthma 

gets worse  

3=once/month 

4=once/week 

5=every day 

Number of 

barriers to 

adherence 

Number of items in modified ASK-12 

questionnaire indicative of a barrier   
Continuous 

Number of barriers 

(items) where 1 or 

2 was selected 
a1=in the last week; 2=in the last month; 4=in the last 3 months; 5=never 

 

Data management and quality control 

For Aim 2, which employed one-on-one pharmacist interviews, audio files of the 

interview sessions did not contain any identity information about the interviewees. For 

Aims 3 and 4, completed surveys provided to the researchers had no identifying 

information. The pharmacist retained the contact document which included patient name 

and phone number. All documents (patient contact information and surveys) included a 
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unique code to facilitate data aggregation, but researchers were blinded to the identity of 

the patient. Audio files, transcriptions and completed surveys were securely stored in the 

locked cabinets at the UT Austin College of Pharmacy. 

Data analysis  

This section includes the statistical tests and test assumptions. Aims 1 and 2 do 

not involve assumptions, whereas for Aim 3 (bivariate analyses) and Aim 4 (multiple 

linear regressions) assumptions will need to be met. For Aim 3 the following assumptions 

were required: 1) a normal distribution; 2) homogeneity of variance; 3) linearity; 4) 

independence. If the assumption for normality is not met, nonparametric tests will be 

used. For Aim 4 the following assumptions were required: 1) a linear relationship 

between the dependent and independent variables; 2) a normal distribution and constant 

variance of the errors; 3) independent observations; 4) homoscedasticity of variance; and 

5) lack of correlation between predictor variables (variance inflation factor values are 

expected to be less than 10). Dependent variables that were measured continuously in 

Aim 4 included adherence to asthma controller medications, asthma control score and 

adherence barrier score. For all multivariate analyses below, parsimonious models were 

used if sample size was suboptimal. Bivariate analyses were run to determine which 

independent variables were significant and should be included in the regression model 

(Table 2.2). 
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Table 2.2 Summary of aims, hypotheses and statistical analysis  

AIM 3 

Hypothesis Variables Analysis 

H1: There is no significant difference between 

patients receiving asthma-specific counseling 

(Intervention group) and patients who did not 

receive asthma-specific counseling (Control 

group) on the baseline characteristics    

 

Adherence score  

Asthma control test score 

Barriers to adherence score 

Presence of chronic conditions 

Gender 

Race 

Age  

Education 

t-test, 

chi-squared test 

AIM 4 

Hypothesis Variables Analysis 

Hypothesis 2a: Change in asthma controller 

inhaler adherence (from baseline to 3-month 

follow-up) will show significantly higher 

improvement for patients in the intervention 

group compared to the control group, while 

controlling for covariates.  

DV: Change in Morisky scale adherence 

(from baseline to 3-month follow-up) 

IV: Group (Intervention vs. Control); 

Barriers to adherence score; Covariates 

Multivariate linear 

regression  

Hypothesis 2b: Among patients in the 

intervention group, adherence to asthma 

controller inhaler will increase significantly 

from baseline to 3-month follow-up, while 

controlling for covariates. 

DV: Morisky scale adherence 

IV: Time (Pre vs. Post); Barriers to 

adherence score; Covariates 

 

Multivariate linear 

regression  

Hypothesis 3a: Change in asthma control 

(from baseline to 3-month follow-up) will show 

significantly higher improvement for patients in 

the intervention group compared to the control 

group, while controlling for covariates. 

DV: Change in ACT score (from baseline to 

3-month follow-up) 

IV: Group (Intervention vs. Control); 

Morisky scale adherence; Barriers to 

adherence score; Covariates 

Multivariate linear 

regression  

Hypothesis 3b: Among patients in the 

intervention group, asthma control will 

improve significantly from baseline to 3-month 

follow-up, while controlling for covariates.  

DV: ACT score 

IV: Time (Pre vs. Post); Morisky scale 

adherence;  Barriers to adherence score; 

Covariates 

Multivariate linear 

regression 

Hypothesis 4a: Change in adherence barrier 

score (from baseline to 3-month follow-up) 

will show significantly higher improvement for 

patients in the intervention group compared to 

the control group, while controlling for 

covariates  

DV: Change in Adherence barrier score 

(from baseline to 3-month follow-up) 

IV: Group (Intervention vs. Control);  

Covariates 

Multivariate linear 

regression  

Hypothesis 4b: Among patients in the 

intervention group, adherence barrier score 

will decrease significantly from baseline to 3-

month follow-up, while controlling for 

covariates.  

DV: Adherence barrier score 

IV: Time (Pre vs. Post); Morisky scale 

adherence;  Covariates 

Multivariate linear 

regression  

DV=dependent variable; IV=independent variable; 

Covariates: gender, age, race/ethnicity, education, pharmacy, chronic conditions 
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Power analysis 

Based on the published research we were able to identify effect size for two 

measures: Adherence (ES=0.5) and the ACT score (ES=0.75). Using the smallest effect 

size (0.5), with alpha of 0.05 and power of 0.8, G-Power software was used to calculate 

the needed sample size. For Aim 3 (bivariate comparisons of covariates and 

intervention/control groups) n=13/group is needed for independent samples t-tests and 

n=51/group for chi-square analysis.  Regarding Aim 4 multivariate linear regression, 

n=41 is needed according to G-Power software. The maximum number of 

independent/covariates that will be included in the regression model is n=7. Using the 

following formula: N=(L/ 𝛾) + 𝑘 + 1; L = tabled value (14.35); K = number of 

predictors; 𝛾  = estimated effect size R
2
/(1-R

2
); R

2 
= percent of variance explained by the 

model. The estimated sample size is N=42, which is similar to the G-power calculation. 

Thus, the goal was to recruit 40 patients/group or 80 patients total. 

Research design 

Aim 1: Develop asthma-specific instruments to aid in identifying and resolving 

barriers to asthma medication adherence  

Introduction. The objective was to develop asthma-specific instruments that will help 

pharmacists identify patient-specific barriers to adherence and address them with 

individualized patient-tailored interventions. To address this objective, we modified 

reliable and valid general instruments to make them asthma-specific. The successful 
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completion of this research step resulted in instruments that will help identify and resolve 

adherence barriers specific to asthma therapy. 

Justification & Feasibility. Recent research shows that tailoring health behavior change 

(e.g., adherence) to individual patient-level factors is more efficient, because of 

personalized goal-setting [88]. Identification of barriers and targeting them during 

patient–pharmacist counseling sessions can improve adherence to asthma therapy and 

overall control of the condition. In addition to general barriers to adherence, there are 

asthma-specific barriers such as lack of knowledge about appropriate inhaler use and 

misconceptions about the chronicity of asthma [37]. Among healthcare professionals, 

community pharmacists are highly accessible and can communicate with and educate 

patients about effectively managing their asthma. As barriers to adherence can be diverse 

and complex, a partnership approach between patients and healthcare providers is vital in 

helping the patient build effective self-management skills. However, because pharmacists 

have time and workflow barriers in providing extensive patient-focused education [67], it 

is critical to provide pharmacists with tools that will enhance patient–provider 

encounters. In addition to the critical first steps of screening for and understanding 

patient barriers to adherence [55], it is also essential to establish an effective pharmacist-

led program that will enhance asthma therapy adherence through patient-tailored 

strategies to address barriers, which, in turn, will likely reduce the burden of asthma.  

From a limited number of instruments that focus on adherence assessment and on 

revealing and addressing underlying barriers to adherence, two have emerged: ASK-12 

(Appendix F: ASK-12) and the DRug Adherence Work-up (DRAW) tool (Appendix G: 
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DRAW tool). As was presented previously, ASK-12 is a feasible, valid, and reliable 

(Cronbach’s alpha = 0.75) instrument designed to identify current medication adherence 

and patient-specific barriers [80]. It is a 12-item survey that a patient or a pharmacist can 

complete and it focuses on subdomains that represent the most salient barriers to 

adherence: 1) inconvenience/forgetfulness, 2) treatment beliefs, and 3) behavior. The 

survey items are scored and responses to each item signal where the patient experiences 

the most problems with adherence. Once the barriers have been identified using ASK-12, 

pharmacists may need guidance on how to discuss and resolve medication-related issues. 

The DRAW tool was recently developed to address this need [81]. It was found to be 

instrumental in helping pharmacists address patients’ barriers related to nonadherence by 

providing practical approaches and suggestions [67]. For example, if the main barrier 

identified with ASK-12 was ‘forgetfulness’ then the DRAW tool provides several 

strategies (e.g., set alarm on cell phone) to use to help resolve the problem(s). Since there 

is no instrument available for barrier identification or resolution of barriers specific to 

asthma, these two general instruments served as an initial framework for developing our 

asthma-specific instruments with the goal of providing more effective patient-tailored 

services aimed at improving adherence. 

Research Design. The objective of this aim is the modification of existing instruments 

and the development of asthma-specific instruments by incorporating the datafrom the 

literature.   

Instrument modification. The ASK-12 and DRAW tools, which are not disease-specific, 

served as the initial framework for developing our asthma-specific instruments. To 
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modify the ASK-12 instrument, all available asthma-specific instruments pertaining to 

adherence were identified, along with qualitative studies exploring adherence to asthma 

medication. The most relevant items were then, aggregated and incorporated into the 

ASK-12 instrument. Based on the modified asthma-specific ASK-12 instrument, we 

developed a corresponding instrument for pharmacists that facilitated counseling with a 

patient by linking barrier(s) identified through ASK-12 to a suggested action (strategy) 

for overcoming this barrier. The goal of using this second instrument was to simplify and 

facilitate communication between a patient and a pharmacist. This instrument built upon 

and modified  the DRAW tool by incorporating asthma-specific strategies for enhancing 

adherence. Also, we developed a complementary pamphlet for patients to help them 

overcome their barriers to adherence and educate them on the asthma management key 

points, misunderstanding of which are often associated with lack of adherence and poor 

asthma management.      

We develop a survey instrument that included the most salient reasons for asthma 

therapy nonadherence so that pharmacists were able to identify these barriers and use 

their guiding tool (asthma-specific DRAW) to facilitate conversations with the patient on 

how to overcome this barrier and improve adherence. Also, an informative pamphlet was 

developed for patients. Accomplishment of this aim yielded instruments to be used in the 

next stage of the study - the patient-pharmacist partnership intervention for asthma 

management improvement.    
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Aim 2: Describe pharmacists’ opinions on the developed instruments and identify 

effective methods for patient-centered counseling implementation in pharmacy 

practice through a series of interviews with practicing community pharmacists 

Introduction. The objective was to identify the experiences and perspectives of 

community pharmacists regarding the developed instruments and best practices for 

implementing a patient–pharmacist partnership adherence program in practice. To 

address this objective, we conducted five interview sessions with practicing community 

pharmacists to identify their opinions on the advantages/disadvantages of the instruments, 

effectiveness, feasibility, and challenges of program implementation. The successful 

completion of this objective provided information considered for further instrument 

modification and when implementing the patient-centered counseling program in practice 

settings where issues such as workflow and time constraints can greatly impact patient–

pharmacist encounters. 

Justification and Feasibility. Because the planned intervention using the developed 

instruments (Aim 1) involved patient–provider interactions, it was crucial to obtain 

pharmacists’ feedback on the developed instruments, pharmacists’ experiences and 

suggestions for program implementation, as their comfort level and motivation was 

essential to an effective use of the proposed instruments. A recent analysis of intervention 

programs for enhancing adherence for a number of chronic conditions strongly 

recommended assessment of feasibility and practice implications for such programs [89]. 

Since the use of tools and instruments to promote adherence is limited, there is a great 

need to better understand how to implement the use of asthma-specific instruments so 



 60 

that it becomes a part of routine activities. A recent study identified benefits and concerns 

regarding the use of two generic adherence instruments (the DRAW and Adherence 

estimator) for prevalent chronic conditions and found that even though the instruments 

were useful in understanding reasons for nonadherence, pharmacists identified time and 

workflow as the most common barriers to implementing the instruments into practice 

[67]. Presumably, if the researchers would have solicited pharmacists’ feedback before 

implementing the instruments into practice, they may have been able to avoid these 

issues. In fact, the study authors recommended this specifically, and it is congruent with 

this aim, as the pharmacists recruited for interviews will also participate in our pilot 

project (Aims 3 and 4) focused on implementing the program in their practices.  

Research Design. Once the initial instruments were developed, 5 interviews were held on 

separate days with 5 community pharmacists from the Austin, TX area. The primary 

investigator lead these sessions and employed open-ended questions focused on (1) 

pharmacists’ experience in addressing adherence for patients with asthma, barriers, 

special concerns and perceptions regarding the proposed instruments, and (2) 

implementation, benefits, barriers, strategies to overcome challenges, and how to sustain 

a continuous patient-pharmacist partnership (see Appendix H for interview guide). The 

goal of the interview sessions was to uncover any asthma adherence problems not already 

addressed in the proposed instruments and to identify pharmacists’ suggestions for 

implementing these instruments in practice, as well as potential concerns and how to 

overcome them. The interviews were audio-taped with note-taking and lasted 

approximately 1 hour. The data were transcribed, content analyzed, and coded to 
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facilitate identification of patterns and themes. An independent consultant (expert validity 

check) also categorized the data; the degree of agreement between the consultant and the 

researchers was determined and any disagreements were resolved through discussion. We 

then incorporated the emerging themes and concepts noted by pharmacists into the 

developed instruments if needed.  

Accomplishment of this aim yielded a revised asthma-specific instrument derived from 

the acquisition of important knowledge from pharmacists so that the program could be 

integrated into practice in the most efficient and sustainable way. Pharmacies in diverse 

practice settings with variations in prescription volume, setting type (independent, chain, 

grocery store, community health center outpatient pharmacy), and capabilities (private 

counseling area, access to software to facilitate documentation of patient encounters) 

were recruited. However, from the faculty sponsor’s (Barner) previous experience with 

statewide Medicaid pilot projects, in this study, we chose to recruit pharmacists who are 

already engaged in service provision who would be motivated to elevate their level of 

service. Thus, our project may be generalizable to a variety of pharmacy settings, but 

limited to pharmacists who are committed to providing sustainable patient–pharmacist 

partnerships. 

 

Aim 3: Determine if baseline characteristics differ between Intervention and 

Control groups 

This aim is complimentary to Aim 4 (see below). As one of the main goals of the study 

was to evaluate the effectiveness of the adherence patient-centered counseling, the 
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baseline characteristics should not differ significantly between Intervention and Control 

group. Patients completed surveys at baseline, including questions regarding adherence, 

asthma control, barriers to adherence, presence of chronic conditions, gender, race, age 

and education and then these data were analyzed in order to identify any differences 

between Intervention and Control groups (bivariate analyses).  

 

Aim 4: Determine if identification of adherence barriers and patient-centered 

counseling using the developed asthma-specific instruments leads to improved 

medication adherence and asthma control   

Introduction: The objective was to evaluate the short-term effectiveness of this program. 

This will provide valuable information for the future larger scale intervention. To address 

this objective, five strategies were employed: 1) Recruit and train pharmacists; 2) Collect 

data from patients through pharmacists 3) Pharmacist provision of patient-centered 

counseling; 4) Data analysis to evaluate the effect of this program on adherence, barriers 

and asthma control; and 5) Post-study data collection from the participating pharmacists 

about their experience with tools and overall program value (Note: not part of the 

dissertation). The successful completion of this objective provided the preliminary results 

of the patient-centered adherence improvement program, whether it positively impacted 

adherence to long-term controller medications and overall asthma control. It also 

provided strategies and best practices for the implementation of this program based on 

the pharmacists’ feedback.  



 63 

Justification and Feasibility. To implement an asthma adherence intervention program 

benefiting patients’ health outcomes and reducing healthcare costs, it should be evaluated 

on a smaller scale – pilot-tested for two main reasons: (1) to determine the effectiveness, 

and (2) to seek pharmacists feedback on the implementation, barriers and overall 

experience. One of the recent examples of pharmacist intervention that yielded 

improvement in medication adherence and reduction in healthcare costs is the 

Pennsylvania project, where over 500 pharmacists and almost 60,000 patients 

participated in the study [90]. The preliminary work that this team conducted involved a 

series of interviews with the community pharmacists that revealed a number of steps that 

should be taken before implementation of the targeted intervention [91]. This preliminary 

work plays a crucial role in successful implementation and effective execution of the 

intervention, which is why this pilot test is important and provides us with valuable 

information and strategies for the future implementation on a larger scale. The faculty 

sponsor (Barner) has been involved in the projects aiming to implement and evaluate the 

effectiveness of MTM pilot program within the community pharmacy setting. Another 

positive contributor is the pharmacists’ motivation level in improving patient outcomes 

and experience with their asthma. In preliminary communications, some pharmacists 

demonstrated concerns regarding patient understanding of use of inhaler and the 

difference between the rescue and controller inhalers. Thus, we feel that that 

implementation of this program would be highly beneficial for the patients and 

pharmacists.  
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Research Design. After assessing pharmacists’ opinions on the instruments and their 

implementation (Aim 2), we pilot tested the developed program in the community 

pharmacy settings. Two groups - Intervention and Control - were formed. Intervention 

Group: 1) During the in-person meeting, participating pharmacists were trained on survey 

administration, obtaining informed consent , administering the surveys and utilizing the 

developed counseling tools; 2) Pharmacists recruited at least 5 adult patients and  

determined whether a patient was eligible for the study with persistent asthma (using 

screening questions in Appendix A); 3) The first in-person appointment lasted for 30-40 

minutes - including time for patients to review the informed consent, complete the survey 

(Appendix B) and receive pharmacist counseling. Pharmacists identified reasons for 

nonadherence based on the survey and provide patient-specific education to resolve 

adherence issues (using counseling tools-Appendices C and D). The action 

plan/recommendations were developed for each patient. At this appointment, the next 

follow-up telephone conference (5-10 minutes) was scheduled. 4) A pharmacist 

performed the follow-up phone appointment within the next month to confirm resolution 

of patient’s adherence barriers, identify current asthma control and determine if there 

were any questions or concerns (Appendix I). The next in-person appointment (15-20 

minutes) was scheduled 3 months from the initial appointment. 5) During the in-person 

follow-up a pharmacist assessed adherence, barriers to adherence and asthma control 

(using the same survey as was used during the first appointment, but without 

demographic, general health, persistency and 12-month exacerbations questions – 

Appendix J). Pharmacists also reinforced suggested recommendations regarding 
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medication taking behaviors, lifestyle, adherence and current asthma control (Appendix 

K). Control Group: 1) During the MTM course orientation, third-year pharmacy students 

were trained in administering the survey (Appendix B). 2) Pharmacy students were 

assigned to recruit 1 patient with persistent asthma within a month, identify whether a 

patient is eligible for the participation and if so – invite the patient to complete the survey 

and ask for the next phone follow-up in 3 months from the initial meeting; 3) A pharmacy 

student provided usual care. At this appointment, a patient was notified regarding a 5-10 

minute phone follow-up in 3 months by the pharmacist or pharmacy student; 4) A 

pharmacist or pharmacy student (not required to be the same person who collected data 

during the first appointment) performed the follow-up phone appointment in 3 months to 

identify current asthma control and adherence.  

Timeline 

The proposed study was conducted over a 10-month period. The first 3 months were 

focused on pharmacist enrollment and instrument development based on literature 

review. The next 2 months were devoted to conducting interviews. The following 4 

months were devoted to data transcription, data analyses, and additional instrument 

modification based on the results obtained from the one-on-one interviews. Report 

writing occurred throughout the last 3 months as analyses and interpretation are 

completed. See Figure 5 below for the timeline. 
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Figure 2.2 Study Timeline 
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Future Directions 

Over the past 20 years, the healthcare community has agreed that nonadherence to 

asthma therapy significantly contributes to asthma burden, depriving patients of the 

asthma control that would afford them a better quality of life. It is also clear that helping 

patients understand the importance of continuous medication use is not a one-time 

intervention but rather, it must be a regular part of routine care for patients with persistent 

asthma. Logically, pharmacists are well positioned to identify and address patient 

nonadherence. Moreover, the profession of pharmacy is shifting from simply distributing 

medications to providing counseling services using MTM as a model, and it is evident 
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that a substantial number of asthma patients need these services. It is thus of utmost 

importance to provide pharmacists with effective and efficient methods to better 

incorporate patient–pharmacist partnership counseling into their practice settings. The 

present project will play an important role in the initial identification and modification of 

instruments that will be asthma-specific and will incorporate pharmacists’ input. This 

project will yield important preliminary results of the program implementation. To 

develop these instruments and strategies, and then implement the program to the 

workload, pharmacists and researchers must work together collaboratively. In the future, 

our next step will be to conduct a larger scale study in which pharmacists will be trained 

using the e-learning modules and the modified instruments will be used with asthma 

patients in community pharmacy settings. We will then assess outcomes (medication 

adherence, asthma control test, use of oral corticosteroids, ED visits, hospitalizations) 

regarding the program’s effectiveness. We expect that such a future study will show 

improvements in outcomes assessed. As a further step, we plan to conduct a collaborative 

project with health communication specialists, so that both patients and pharmacists can 

use an electronic online version of the assessment tools to facilitate data entry and 

automate patient responses. Ultimately, we would like to incorporate tailored text 

messages to patients to further enhance adherence. Our goal is for the program to be 

sustainable and ongoing. Only multifaceted and continuous models of communication 

with patients can improve adherence and reduce the burden of asthma. We believe that 

the proposed study is a vital and important step toward addressing this unsolved problem.   
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3. CHAPTER THREE: Study 1 

 

Adherence Enhancement for Patients with Asthma in Community 

Pharmacy Practice: Instruments Development and Pharmacists’ 

Feedback 
 

3.1 Abstract 

BACKGROUND: With low adherence to asthma controller medications and the 

multifaceted nature of barriers to adherence, there is a critical need to establish an 

efficient and effective pharmacist-led program that will enhance asthma therapy 

adherence through identifying patient barriers and resolving them using patient-focused 

strategies in community pharmacy settings.  

 

OBJECTIVES: The objectives of this study were: (1) to develop asthma-specific 

instruments to aid in identifying and resolving barriers to asthma medication adherence, 

(2) to assess pharmacists’ perspectives on the use of the tools in the community pharmacy 

practice, and (3) to identify effective methods for patient-centered counseling 

implementation in pharmacy practice which, in turn, may reduce the burden of asthma. 

 

METHODS: Development of the tools included two major activities: reviewing 

available tools/instruments in the literature and modifying available instruments to make 

them asthma-specific. Three asthma-specific instruments were developed by adapting the 

ASK-12 adherence tool and the Drug Adherence Workup tool and include: 1) patient 

questionnaire to identify asthma medication adherence barriers, 2) pharmacist ‘Asthma 

Conversation Starter’ to efficiently facilitate identification and resolution of barrier(s), 

and 3) patient pamphlet “Breathe Easier” to address and educate regarding identified 

barrier(s).  To assess pharmacists’ perspectives and feasibility of incorporating developed 

instruments into practice, semi-structured interviews were conducted with practicing 

community pharmacists using open-ended questions that focused on pharmacists’ 

experiences in addressing adherence for patients with asthma, barriers, special concerns, 

and perceptions regarding the proposed instruments and its implementation in practice. 

Audio-recorded interviews were transcribed. Two independent researchers conducted a 

thematic analysis to describe pharmacists’ feedback. 

 

RESULTS: Pharmacists’ (N=5) overall opinions about the approach and proposed tools 

were positive. All pharmacists acknowledged high patient need for asthma education and 

adherence support. Most of the interviewees agreed that common adherence barriers were 
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addressed in the instruments and that the main barrier regarding program implementation 

was time. However, pharmacists agreed that providing focused counseling by utilizing 

tools that identify specific patient issues and offer possible solutions may help overcome 

the time barrier.    

 

CONCLUSIONS: Pharmacists agreed that identifying and addressing patient-specific 

barriers to asthma therapy adherence using the proposed tools would benefit patients and 

pharmacists also suggested implementation strategies. The proposed tools can enhance 

patient-pharmacist communication and they have the potential to improve adherence and 

overall asthma management, which can lead to decreased asthma burden.  

  



 82 

3.2 Introduction 

Lack of congruence between medical advice and patients’ behavior contributes 

significantly to the prevalence of uncontrolled asthma, which is associated with 

emergency department (ED) visits, hospitalizations, decreased quality of life, and loss of 

productivity [1]. The prevalence of asthma attacks has not decreased over time and 

approximately 25% of all ED visits in the US are due to asthma-related events [2-3]. 

Overall, 24% of exacerbations and 60% of asthma-related hospitalizations can be 

attributed to poor adherence [4-6]. Medication adherence to controller therapy is 

consistently low, ranging from 30% to 40% in clinical practice [7-13]. In addition to 

medication adherence, other aspects of asthma management are important, including: 

using appropriate inhaler technique, avoiding asthma triggers, using a peak flow meter, 

having an Asthma Action Plan (AAP), and understanding medications and the disease 

state. In view of the multifaceted nature of adherence, reaching an optimal level of 

control poses a number of challenges that can be addressed when healthcare providers 

work with patients to identify and resolve patient-specific barriers to adherence. 

Pharmacists are in a key position to address these barriers, as they can identify 

nonadherent patients through medication refill history (both, those not filling a controller 

medication regularly and/or having excessive fills of asthma reliever inhalers) or via short 

questionnaires [14-15]. Data from refill histories and/or questionnaires can help guide 

pharmacists in providing targeted interventions.   
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Recent research shows that tailoring health behavior change (e.g., adherence) to 

individual patient-level factors is more efficient because it sets a personalized goal in the 

patient’s mind [16]. In addition to general barriers to adherence, there are asthma-specific 

barriers such as lack of knowledge about appropriate inhaler use and misconceptions 

about asthma chronicity [17]. Identification of barriers and targeting them during patient–

pharmacist counseling sessions can improve adherence to asthma therapy and overall 

control of the condition. This is in line with recent Australian studies, where community 

pharmacists identified patients’ needs and then incorporated them into their counseling, 

which yielded significant improvement in asthma control and adherence compared to the 

control group [18-20]. However, because pharmacists have time and workflow barriers in 

providing extensive patient-focused education, it is important to equip pharmacists with 

brief tools that will enhance patient–provider encounters [21-22]. In addition to the 

screening for and understanding of patient barriers to adherence, it is also critical to 

provide pharmacists with guidance on how to address identified barriers [23].  

A recent analysis of intervention programs for enhancing adherence for a number 

of chronic conditions strongly recommended assessment of feasibility and practice 

implications for such programs [24]. Since the use of tools and instruments to promote 

adherence is limited, there is a need to better understand how to implement use of 

asthma-specific instruments into the daily work routine. A 2014 study by Witry et al. 

identified benefits and concerns regarding the use of two generic adherence instruments 

(the Drug Adherence Work-up (DRAW) tool and Adherence estimator) for prevalent 

chronic conditions. The study showed that even though the instruments were useful in 
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understanding reasons for nonadherence, pharmacists identified time and workflow as the 

most common barriers to implementing the instruments into practice [21]. Soliciting 

pharmacists’ feedback before implementing an intervention utilizing the instruments into 

practice was recommended.   

The objectives of this study were: (1) to develop asthma-specific instruments to 

aid in identifying and resolving barriers to asthma medication adherence, (2) to assess 

pharmacists’ perspectives on the use of the tools in the community pharmacy practice, 

and (3) to identify effective methods for patient-centered counseling implementation in 

pharmacy practice which, in turn, may reduce the burden of asthma. 

Development of Asthma Adherence Tools 

Development of the tools included two major activities: reviewing available 

tools/instruments in the literature and modifying available instruments to address asthma-

specific issues. These activities resulted in the development of three asthma-specific 

tools: 1) Survey to identify patient-specific barriers to adherence, 2) “Asthma 

Conversation Starter” booklet for pharmacists addressing and resolving barriers with 

individualized patient-tailored approach, and 3) “Breath Easier” pamphlet for patients to 

provide educational recommendations.  

Review of available tools/instruments  

As identification of patient adherence barriers is one of the crucial steps in 

promoting adherence, it is important to have an instrument that will address this need. 

The following instruments that assess adherence and identify barriers to adherence were 
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reviewed: Adherence Estimator (AE), Adult Asthma Adherence 

Questionnaire™(AAAQ), Medication Adherence Report Scale for Asthma (MARS-A), 

Morisky scale (MMAS-8 and MMAS-4), Beliefs about Medicines Questionnaire (BMQ), 

Adherence Starts with Knowledge (ASK-20 and ASK-12) and the DRug Adherence 

Work-up (DRAW) tool [25]. The MMAS-4 and BMQ have been used as tools in 

pharmacist-provided asthma adherence improvement programs [19, 26-27]. Table 3.1 

provides a brief description of the instruments regarding the number of items, adherence 

constructs, response scale and type of barriers to adherence that can be identified using 

the instrument. The World Health Organization (WHO) model purports that adherence is 

affected by five  types of factors: patient-specific, health care team and health system-

related, therapy-related, condition-related, and socioeconomic [28]. We were 

conceptually relying on the WHO model and used its’ classification to categorize barriers 

(Table 3.1). All the aforementioned tools are instrumental in identifying patients at risk 

for nonadherence. However, they vary in addressing reasons for nonadherence.  The 

majority of the tools include patient-related factors: forgetfulness (AAAQ, MMAS-8, 

ASK-20, ASK-12), fear of side effects (AE, AAAQ, BMQ, ASK-20, ASK-12), 

misperception about the need for a controller medication (AE, AAAQ, BMQ, MMAS-8, 

ASK-20, ASK-12), lack of support from others (ASK-20, ASK-12), and lifestyle habits 

(ASK-20). Also, other common barriers pertaining to the healthcare system and providers 

are cost (AE, AAAQ, ASK-20, ASK-12) and mistrust of healthcare providers/not 

working as a team (BMQ, ASK-20, ASK-12). Therapy-related factors include complexity 

of regimen (AAAQ, MMAS-8, ASK-20, ASK-12) and not having a plan or not knowing 
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health goals (ASK-20, ASK-12). Out of all the reviewed tools, the ASK-12 and ASK-20 

questionnaires were most comprehensive regarding factors that may serve as reasons for 

being nonadherent. Since ASK-12 captures more barriers to adherence and is relatively 

brief, it was chosen for this study. 

ASK-12 consists of three domains: Inconvenience/forgetfulness (3 items), 

treatment beliefs (4 items) and behavior (5 items) measured on a 5-point Likert scale. It 

demonstrated good internal validity (Cronbach’s alpha = 0.75) and test-retest reliability 

(intraclass correlation = 0.79). Convergent validity was shown with the following 

correlations: Morisky Medication Adherence Scale (r=-0.74, p<0.001), Mini Asthma 

Quality of Life Questionnaire (r=-0.33, p<0.001), and SF-12 Mental Component Score 

(r=-0.32, p<0.01).  ASK-12 may be useful in enhancing MTM service provision since it 

can help pharmacists identify the underlying barriers to adherence and address them. It 

may also help pharmacists with follow-up on previously addressed issues at subsequent 

appointment(s) (whether one-on-one, telephone, or mail interaction). This allows the 

intervention to be patient-tailored and potentially more informative and efficient.  

Once adherence barriers are identified, pharmacists may need another tool to help 

them initiate counseling (i.e., “Asthma Conversation Starter”). Doucette et al. (2012) 

developed an instrument to guide pharmacists in addressing adherence – the Drug 

Adherence Work-up (DRAW) tool [25]. It consists of 11 items, and unlike other 

instruments discussed previously, it provides problem-solving recommendations. The 

DRAW tool consists of the following constructs: too many drugs/doses, forgetfulness, 

concerns about medications, beliefs about medication effectiveness, medication costs, 
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and presence of adverse events. The tool was field tested among seven community 

pharmacists who were providing MTM services. Pharmacists reported that the tool was 

easy to use and well organized and that it improved their focus on adherence during 

MTM counseling [25]. To our knowledge, only one study used this tool in community 

pharmacy practice after its development and one in the hospital setting [21, 29]. 

Pharmacists had positive feedback on the use of the instrument regarding the 

identification of the specific barriers to adherence, however the length of the DRAW tool 

along with the time to administer the tool and disruption of regular workflow were among 

concerns stated by participating pharmacists. Despite barriers, we selected the DRAW 

tool for use in this study.   

In conclusion, a few instruments addressing adherence and its barriers are 

available. However, most of the tools and instruments were recently developed and they 

lack the evidence of use in practice. Moreover, most of the instruments are generic, while 

asthma has unique issues related to use of inhalers and may warrant special attention.  

3.3 Methods 

Modification of Selected Tools 

The ASK-12 and DRAW tools, which are not disease-specific, served as the 

initial framework for developing our asthma-specific instruments. To modify the ASK-12 

instrument, we reviewed asthma-specific instruments pertaining to adherence [30-33], 

along with studies exploring barriers to asthma medications adherence, and then 

aggregated and added the most relevant items into the ASK-12 instrument [10, 17, 34, 
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35]. This resulted in the addition of the following three content areas: (1) possession of 

asthma action plan and understanding whether the goals are achieved (Question 6), (2) 

symptom-based use of the controller inhaler (Question 9) and (3) possession and use of a 

peak flow meter (Question 15) (Figure 3.1). Additionally, the word “medication” in the 

original ASK-12 was changed to “inhaler”.  Based on the modified asthma-specific ASK-

12 instrument, a corresponding tool for pharmacists was developed. The “Asthma 

Conversation Starter” changes the DRAW tool by incorporating asthma-specific 

strategies for enhancing adherence.  The goal of this tool is to facilitate counseling with a 

patient by linking barrier(s) identified through ASK-12 to a suggested action (strategy) 

for overcoming this barrier, so the communication between a patient and a pharmacist is 

simplified and at the same time requires less time than interviewing with open-ended 

questions (Figure 3.2). With this in mind, the first page of the “Asthma Conversation 

Starter” has a shaded transparency page, where the completed survey is placed and 

“problematic” barriers are easily identified (Figure 3.3). Specifically, any items checked 

in the red shaded area indicate an adherence barrier. This section of the “Asthma 

Conversation Starter” Booklet follows with brief suggestions for the pharmacists, and the 

rest of the sections address adherence barriers in more detail. Over time, it is expected 

that the pharmacist will become familiar with a “Asthma Conversation Starter,” resulting 

in a more efficient counseling session. We also developed a complementary pamphlet for 

patients, “Breath Easier,” that reinforces the pharmacist’s suggestions (see Appendix). 

Having a written document may help patients overcome their barriers to adherence and 

educate them on the asthma management key points, misunderstanding of which are 
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often associated with lack of adherence and asthma poor management. Accomplishment 

of the first aim yielded instruments that were used in the next study phase, which was to 

obtain pharmacists’ feedback on the tools and feasibility of using them for asthma 

adherence improvement in practice.    

Interview sessions with 5 community pharmacists were conducted to identify: (1) 

asthma adherence problems not addressed in the proposed tools, (2) pharmacists’ 

suggestions for implementing these instruments in practice, and (3) potential concerns 

and how to overcome them. The semi-structured interview guide with open-ended 

questions focused on: (1) pharmacists’ experience in addressing adherence in patients 

with asthma, (2) barriers, special concerns and perceptions regarding the proposed 

instruments and implementation, and (3) strategies to overcome challenges in 

implementation, and how to sustain a continuous patient-pharmacist partnership. The 

interviews were audio-taped with note taking and were approximately 40-60 minutes 

long.   The data were transcribed, content analyzed, and coded to facilitate identification 

of patterns and themes. Two investigators independently read and coded the transcripts 

and later checked the themes for consistency.   

3.4 Results 

During the five semi-structured interviews with practicing community 

pharmacists, three main topics were identified: (1) use of tools and overall approach, (2) 

barriers to implementation, and (3) facilitators and suggestions for implementation (Table 

3.2).  
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Use of tools and overall approach     

All pharmacists acknowledged high patient need for asthma education and 

adherence support. Overall, four themes emerged during the interviews: (1) importance 

of identifying patients’ needs, (2) tools’ ability to capture common barriers, (3) ease of 

use, and (4) usefulness of patient pamphlet “Breathe Easier”. Most of the pharmacists 

stated that it is important to explore patients’ needs. Pharmacists reported that general 

questions regarding whether a patient knows how to use an inhaler or whether a patient 

has any questions pertaining to asthma management tend to be inefficient in uncovering 

problematic areas. Patients tend to reply positively to questions about adherence and use 

of inhalers, but the pharmacists felt that patients may have been unaware of their lack of 

disease management skills (see Table 3.2, Section 1A, e.g., quote “Asthma tends to be 

overlooked and often they say ‘I know how to use it’, but a lot of the times when you are 

taking time to investigate why are they escalating the dose, why are they switching 

inhaler to something stronger, it might be that they are not using it correctly.”)  

Pharmacists stated that from their experience the most common barriers to 

adherence were covered in the survey. Three pharmacists could not think of any other 

barriers that should be added. However, two pharmacists suggested adding two more 

potential barriers: not understanding how other factors might affect asthma control (e.g., 

allergies, smoking), and irregular appointments with primary care providers (which may 

lead to unscheduled ED visits) (see Table 3.2, Section 1B).      

All pharmacists were very agreeable regarding the overall approach with the 

patient survey and the “Asthma Conversation Starter”, and they thought the tools were 
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easy to use. Four pharmacists felt that the literacy level was appropriate. Two of the five 

pharmacists believed that it would be more appropriate for the pharmacist to incorporate 

the survey questions during counseling, whereas the others thought that patients should 

complete the questionnaire on their own. Three pharmacists elaborated on why using the 

“Asthma Conversation Starter” will be helpful in their practice. Even though time is an 

issue for counseling (discussed below), a quick identification of a patient’s problem(s) 

and then having suggested action(s) were perceived as potential time savers during 

counseling (“I think it is nice to have this quick targeted intervention, to say “Okay, this 

is really important, let me mention this in counseling. I don’t have to mention all these 

other things, but let me make sure I mention this”). The transparency page and the 

suggested actions provided for the pharmacists were acknowledged as helpful in the 

counseling process. One pharmacist thought that the “Asthma Conversation Starter” is 

not necessary, as pharmacists can easily identify the problem from the patient’s survey. 

However, it may be beneficial for pharmacists lacking counseling experience (see Table 

3.2, Section 1C).          

Most pharmacists stated that the “Breathe Easier” pamphlet could be an important 

communication tool, as it (1) provides patients with simplistic salient  information and (2) 

demonstrates that pharmacists care about them and their condition. One of the 

pharmacists mentioned that as patients tend to forget or not absorb the information while 

being counseled, it is important to supply them with a patient-friendly pamphlet with key 

messages that they can refer to later on. Another pharmacist mentioned that the fact that 

the pharmacist’s name and the phone number are handwritten on this pamphlet 
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specifically for a patient makes a difference in the patient-pharmacist relationship and 

creates more trust. One of the pharmacists stated that distribution of this pamphlet would 

benefit every patient who fills any asthma medication. Three pharmacists mentioned that 

the section describing the difference between rescue and controller inhalers, as well as 

understanding control level of asthma are of high importance for their patients. However, 

another pharmacist noted that some patients may find the pamphlet too wordy (see Table 

3.2, Section 1D).          

Barriers to implementation 

Implementation barriers identified by the pharmacists are represented by the 

following themes: (1) time and workflow, (2) patient’s perception of the pharmacist’s 

role, and (3) no reimbursement. All the interviewed pharmacists identified that they have 

multiple tasks and that volunteering any extra time on a regular basis even for a short 

additional counseling sessions, would be problematic (see Table 3.2, Section 2A). Two 

interviewees mentioned that some patients do not see a pharmacist as a healthcare team 

member (see Table 3.2, Section 2B). Several of them mentioned that reimbursement for 

this service would help facilitate its entry into routine practice. One of the pharmacists 

stated that if this additional service is not covered by insurance companies, then busy 

pharmacists would not be willing to volunteer much time for counseling patients using 

these tools (see Table 3.2, Section 2C).     
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Facilitators and suggestions for implementation 

Overall, the pharmacists felt that the proposed tools can be incorporated into the 

counseling process and that they served as a good starting point. However, a number of 

facilitators are needed for ease of implementation. They can be grouped in four themes: 

(1) methods to identify patients, (2) role of technicians, (3) need for a dedicated 

pharmacist, and (4) self-recruitment strategies. As the workflow requires identifying 

patients who might benefit from this practice, two pharmacists recommended flagging 

filled prescriptions for controller inhalers, so that when the patient picks up a medication, 

the technician can refer the patient to the pharmacist for additional counseling. Another 

strategy was to identify patients with persistent asthma from the prescription database and 

invite them to participate in the program. Persistent asthma might be identified from the 

overuse of the rescue inhalers (i.e., short-acting beta-agonists) and underuse of a 

controller inhaler (see Table 3.2, Section 3A). The pharmacists stated that technicians 

could be very helpful in identifying patients in need of counseling (see Table 3.2, Section 

3B). Another suggestion was that the presence of the dedicated pharmacist would be 

needed for provision of this intervention, for example a pharmacist who provides MTM 

services (see Table 3.2, Section 3C). In terms of the recruitment, displaying fliers at the 

intake and pick-up windows and conducting this program in conjunction with monthly 

health clinic/health fair events in the pharmacy were suggested strategies (see Table 3.2, 

Section 3D).   
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3.5 Discussion  

A considerable amount of evidence regarding poor asthma 

management/adherence and a plethora of reasons underlying patients’ beliefs and 

behavior necessitates development of strategies where health care providers can better 

understand patients’ needs and provide targeted interventions to address them [25, 36, 

37]. Pharmacists play a pivotal role in addressing patients’ needs, however, the question 

of how effective interventions can be implemented into the community pharmacy 

workflow is still not well understood. One of the ways to address asthma poor 

management is to supply pharmacists with the tools to identify patients’ barriers to 

adherence first and then to address those barriers efficiently and effectively.  

In our study, practicing pharmacists asserted that patients with asthma are in need 

of additional counseling regarding appropriate inhaler use attention. Pharmacists reported 

that they often see patients with asthma who do not use their inhaler correctly, who do 

not understand the chronicity of asthma, or who do not know how to differentiate 

between maintenance and quick-relief inhalers, among other barriers. However, 

pharmacists are challenged to identify pertinent barriers due to the additional time and 

effort needed to investigate the issues. With the goal of addressing asthma patients’ needs 

and the reality of pharmacists’ time constraints, we proposed a structured approach for 

community pharmacists by using the developed tools to identify and address common 

barriers to asthma adherence. The developed asthma-specific tools are based on a 

thorough analysis of the literature and existing instruments for adherence improvement 
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counseling. We obtained feedback from community pharmacists, which was 

overwhelmingly positive regarding the ability of the proposed instruments to quickly 

identify and target barriers to adherence. Pharmacists felt the instruments were structured, 

easy to use, and geared to patients’ needs. Pharmacists confirmed the need for supplying 

patients with important and brief information resources as patients often have difficulties 

retaining information received during counseling. This is consistent with evidence from 

the literature, where only 30% of patients on average can accurately recall provided 

information regarding their therapy [38-39]. The “Breathe Easier” pamphlet seemed to 

fulfill this need. Moreover, one pharmacist noted that certain areas can be highlighted, so 

that patients pay more attention; writing down a name and a phone number of the 

counseling pharmacist added an extra “personal touch” and signified to patients that 

pharmacists care.   

In this study we were able to explore common barriers for implementation of 

these tools into pharmacy workflow, which can serve as a useful resource for other 

similar interventions. Not surprisingly, the most common barrier was finding extra time 

for a pharmacist and incorporating these tools smoothly into the workflow. This is in line 

with previously conducted research, where excessive workload and lack of time were 

found to be barriers for the provision of various pharmacy counseling services and 

asthma-specific services [21, 40-45]. Anecdotally, one of the pharmacists mentioned a 

successful community program helping patients with diabetes through collaborations 

among their chain pharmacists, the city, a large national health insurance company, and a 

large local health care system (e.g., outpatient clinics and inpatient facilities). 
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Pharmacists originally volunteered their time for this program. However, once a critical 

mass of patients was served and a positive impact was shown, pharmacists have been 

routinely providing this service to patients with additional reimbursement. This example 

demonstrates that even though the lack of time is a universal barrier, once pharmacists 

“prove” their role in counseling and overall improvement in chronic disease management, 

payers are incentivized to compensate pharmacists’ time to make the service available for 

patients.       

This is also in line with another barrier, lack of reimbursement for services, which 

is a deterrent for pharmacists to provide these “extra” services, which compete with their 

other required tasks. Lack of financial compensation was found to be a significant barrier 

in other studies [40, 43, 46-48]. One interesting finding regarding barriers was that 

pharmacists felt patients perceived their role as dispensers versus an integral part of the 

healthcare team and that these perceptions would critically impact the successful 

implementation of the tools in practice. However, continual provision of patient care 

services is likely to positively shift patients’ perceptions of pharmacists as valuable to the 

health outcomes.       

Pharmacists also were asked to provide their thoughts regarding facilitators of the 

implementation of the tools into practice, and how the previously mentioned barriers may 

go undetected. First, pharmacists firmly believed that one of the most important steps for 

successful implementation is to identify patients in need for adherence counseling in 

advance and invite them to be screened. Inviting patients “on the spot” (especially those 

using the drive-through window) may result in lower likelihood of patients’ interest due 
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to their own time constraints. Pharmacists also mentioned that pharmacy technicians can 

be very instrumental in identifying patients who potentially might benefit from additional 

counseling. This is congruent with the recent calls for enhancing the roles of pharmacy 

technicians, so that pharmacists can focus more on clinical and counseling aspects, rather 

than dispensing [49]. Having a dedicated pharmacist in store, who would be in charge of 

this additional service (similar to the provision of MTM services) was acknowledged as a 

facilitating factor. Pharmacists also stated that an awareness campaign in the pharmacy 

should be implemented (e.g., fliers, display boards). Another possible approach for 

implementation could be the provision of enhanced counseling using these tools during 

community pharmacy health fairs and in community pharmacies with in-house clinics.  

Limitations 

One of the limitations of this study is that proposed barriers in tools were not 

validated with patients. Other barriers may have emerged that were not documented in 

the literature; however the impact of not having this may not be severe since barriers to 

adherence has been well studied in asthma. Another limitation was the small sample of 

interviewed community pharmacists, whose feedback may not represent broader 

community pharmacy network. The next step is to further validate the developed tools, 

their use in practice, and document relevant outcomes related to adherence and overall 

asthma management.   
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3.6 Conclusion 

Low adherence to asthma controller medications and the multifaceted nature of 

barriers to adherence create the need for individualized pharmacist counseling. Based on 

established instruments for adherence improvement counseling, we developed modified 

patient-centered, asthma specific tools based on ASK-12 and DRAW for community 

pharmacy practice to address key asthma adherence barriers. Pharmacists acknowledged 

high need in providing care to patients with asthma in community settings and they also 

had overall positive feedback regarding the tools, their use during counseling, and the 

potential impact on patients’ asthma control. To implement the routine use of the 

proposed tools into practice, a number of barriers need to be addressed. To overcome 

common barriers related to time, workflow, patient recruitment and reimbursement, 

pharmacists suggested strategies such as identifying patients upfront based on their refill 

history, flagging filled prescriptions, raising awareness among patients, involving 

technicians in the process of identifying patients, having a pharmacist on-board who is 

dedicated to medication management services, and adding the proposed approach into in-

store health clinics/fairs.   

The present study demonstrated that the use of the proposed tools facilitating 

individualized counseling is feasible and well accepted by interviewed community 

pharmacists. Identifying and addressing patient-specific adherence barriers have the 

potential for better asthma management and disease control, which in turn can decrease 

the burden of avoidable costly events related to uncontrolled asthma. Future studies need 
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to be conducted to evaluate feasibility and effectiveness of using these tools in real world 

community pharmacy practice, so the evidence-based pharmacy services can further 

promote high-quality care. 
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Table 3.1 Description of selected instruments measuring adherence and barriers to 

adherence 

Instrument Number 

of items 

Adherence Constructs Response scale Type of Barriers to 

adherence 

Adherence 

estimator (AE) 

[50]  

3 Perceived concerns about 

medications, perceived need 

for medications, perceived 

affordability of medications 

6-point Likert scale  

(Agree Completely – 

Disagree 

Completely)  

 Pt: Fears about side 

effects 

 Pt: Misperception (no 

need) 

 HC: Cost of medication 

Adult asthma 

adherence 

questionnaire 

(AAAQ) [30]  

5 Following “my 

medication plan,” forgetting, 

not “needing” the medications, 

side effects, cost 

6-point Likert scale 

(I agree completely-I 

disagree completely) 

 Pt/HC: Misperception 

/complexity of regimen 

 Pt: Forgetfulness 

 Pt: Misperception (no 

need) 

 Pt: Fears about side 

effects 

 HC: Cost of medication 

Medication 

Adherence 

Report Scale for 

Asthma 
(MARS-A) [32]  

10 Intentional and nonintentional 

adherence (No barriers or 

reasons for not taking ICS) 

5-point Likert scale 

(Always-Never) 

N/A 
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Table 3.1 (continued) 

Beliefs about 

Medicines 

Questionnaire 

(BMQ) [31] 

18 Two parts: specific (necessity, 

concerns) and general 

(overuse, harm) 

5-point Likert scale 

(Always-Never) 

 Pt: Misperception (no 

need, harm) 

 Pt: Fears about side 

effects, long-term 

effects, becoming 

addicted 

 HC: Mistrust to HC 

provider  

 

 

 

Morisky 

(MMAS-8) [51] 

8 Adherence + 3 items: 

perceived need, difficulties 

following the regimen, 

forgetfulness   

Items 1-7 (Yes/No)  

Item 8  

(5-point Likert scale 

Always-Never)  

 Pt: Misperception (no 

need) 

 Pt: Forgetfulness 

 Pt: Fears about side 

effects 

 Therapy: Complexity 

of regimen 

Morisky 

(MMAS-4) [52] 

(76) 

4 Adherence+ 2 items: 

perceived need 

Yes/No  Pt: Misperception (no 

need) 

 Pt: Forgetfulness 

 Pt: Fears about side 

effects 

ASK-20 [53] 20 Inconvenience/forgetfulness, 

treatment beliefs, 

lifestyle/habits, help from 

others, collaboration with HC, 

side effects, cost  

5-point Likert scale 

(Always-Never) 

 Pt: Forgetfulness 

 Pt: Misperception (no 

need) 

 Pt: Not getting help 

from others 

 Pt: Fears about side 

effects 

 Pt: Lifestyle habits 

 HC: Not working with 

HC team   

 HC: Cost of medication 

 Therapy/HC: 

Knowing health goals 

 Therapy: Complexity 

of 

regimen/inconvenience 

ASK-12 [54] 12 Inconvenience/forgetfulness, 

treatment beliefs, help from 

others, collaboration with HC, 

side effects, cost 

5-point Likert scale 

(Always-Never) 

 Pt: Forgetfulness 

 Pt: Misperception (no 

need 

 Pt: Not getting help 

from others 

 Pt: Fears about side 

effects 
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Table 3.1 (continued) 

     HC: Not working with 

HC team   

 HC: Cost of medication 

 Therapy/HC: 

Knowing health goals 

 Therapy: Complexity 

of 

regimen/inconvenience 

HC=Healthcare/provider-related factor; Pt=Patient-related factor; Therapy=Therapy-related factor  
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Table 3.2 Themes and example quotes from pharmacist interviews 

Themes Quotes 

1. Tools/Approach 

1A. Importance of  

identifying patients’ 

needs 

“Asthma tends to be overlooked and often they say ‘I know how to use 

it’, but a lot of the times when you are taking time to investigate why are 

they escalating the dose, why are they switching inhaler to something 

stronger, it might be that they are not using it correctly.”  

 

“And everyone is going to tell you they have good control because they 

don’t want to tell you that they don’t. They don’t want to admit that 

they’re not taking their medication. They don’t want to admit that they’re 

not compliant. So this is a really good tool as you’re talking to your 

patient.” 

 

“I think they [pharmacists] will [benefit from the tools], just because as a 

retail pharmacist, you’re doing about 40 things at once, and the way 

things are going, where companies I feel [they, management] are trying 

to do more with less labor.  It’s coming to a point where it’s very time 

crunch and you have to prioritize what you can and can’t do.  So this is 

very easy to understand, very easy to go over.  It identifies where the 

problems are, you can easily go to that section and review with the 

patient, and if the patient doesn’t have time, you can do it over the phone.  

And just really go over, I think these would be beneficial for both the 

pharmacist and the patient.” 

 

“I would say most of them would benefit from this. I can’t think of 

anybody who is doing everything correctly.” 

1B. Tools’ ability to 

capture common 

barriers  

“I guess the only other question I would ask is if they understand how 

other types of disease states would affect their asthma control. I have a 

lot of patients who have asthma that can also be triggered by allergies. 

And how controlling that as well can improve managing their asthma.”   

 

“Something about PCP [primary care provider]. There are ER doctors 

and primary care doctors. I would ask: ‘How often do you go to see your 

PCP?’ You’ve got diagnosed with chronic asthma, you have to get it 

maintained somehow. Unless you’re going to the ER every so often.” 

 

“I think you have most of them. I’m just trying to think is there any 

exceptions that we see here. I can’t think of [any].” 

 

“I think number 5 [I know how to use my inhaler correctly] is a big one. I 

don’t think a lot of people really know how to use their inhaler, because 

when I stop, and I always tell them how to do it, they seem surprised. 

They’ll say ‘oh my doctor showed me how,’ and I’ll quickly go through 

it with them anyway, you know: a breath, then another breath, and they 

seem surprised. Maybe what they got in the office was just a quick “put it 

to your mouth, inhale” that’s it. So number 5 is a really good one, 

because I don’t think they know how to use them correctly.”  
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Table 3.2 (continued)  

 “I think at least on the pharmacy end, knowing how to use their inhaler 

properly is a huge thing. I’ve seen patients that say they know how to use 

it and then when I ask them to show me they’re using it completely 

wrong. So they’re not getting any benefit or any effect out of the 

medication, because they do not use their inhaler correctly.” 

 

 “Cost is going to be one. I know a lot of people will balk when it’s $105 

for 3 months, which isn’t really a lot but it’s a big, $45 a month is a big 

output for people.” 

 

“And the good thing is a lot of those [inhalers], except for the steroids, 

you can do autofill, which really helps, but some people don’t pick them 

up. You know, they forget to pick it up. Or they decide they don’t want it 

or don’t need it or they have too much left because they’re not using it 

properly.” 

 

“And I don’t know if any of my patients take it seriously enough really to 

have an asthma action plan. That might be something we ask them, as a 

pharmacist when we give out the medication.”  

 

“I like the asthma action plan question. A lot of people have no clue 

about that, I know a lot of the pediatric doctors tend to give that to their 

pediatric patients, but I think that’s still important for the older patients, 

too.” 

  

“…I think the action plan is huge. I don’t know how much it’s utilized, 

but I think it should be utilized more. I think it would help a lot of 

patients if they actually use it.” 

1C. Ease of use  Survey 

“I think it’s [survey] pretty adequate.” 

 

“Yeah, I think the words are really [in] patient friendly language, there’s 

nothing hard, which is really important for them.” 

 

“I think for the most part most people would be able to do that without 

too much trouble.” 

 

“Asthma Conversation Starter” 

“With the time constraints you have to prioritize what you can do and 

can’t do. This [approach] is very easy to understand and go over.” 

 

“I like the suggested actions being right here, where I don’t have to go 

look for them. Because we are not lazy, we are busy.”  

 

“I like this transparent thing – it tells you what box to check and what 

aspects are important for counseling.” 
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Table 3.2 (continued)  

 “The pharmacists do not need it - they can see the question [from the 

survey] and know the problem. The difference might be between the new 

pharmacist and the experienced one, who has been doing counseling for a 

while. It may be a little more helpful for somewhat recent graduate.” 

 

Overall 

“And for me, to just look at something simple and for the patient to fill 

out simply. Because patients don’t want to sit down and do a long 

questionnaire. But this is something that you could almost do for them. 

You could ask them these questions when you’re counseling. And it 

would kind of be a nice counseling tool to start.” 

1D. Usefulness of patient 

pamphlet “Breathe 

Easier”  

“..they might forget those questions, and sometimes they are reluctant to 

call.”  

 

“..because we can tell them, but they forget by the time they walk out the 

door.” 

 

“Because it’s going home with a personalized something [pharmacist’s 

and physician’s names and phone numbers], and these little things – 

people are going to read it.”  

 

“You write your name in there and your phone number, I mean that to me 

is like a personal touch, that you care.”  

 

“…someone is caring if they take their medication.” 

2. Barriers 

2A. Time and workflow “In all honesty I think that you are going to have barriers because we are 

asked to do so much already. We are asked to do vaccinations, prior 

authorizations, insurance issues. I mean we are asked to do an awful lot 

of stuff.” 

 

“I definitely feel that it [time] would be one of your bigger challenges –

the time factor. Especially in the community pharmacy setting, where 

corporate offices are constantly having demands to do more and more: 

gift cards and questionnaires. “Don’t forget to tell them about this 

program or this vaccine.” And so I feel that it would be definitely a 

challenge – time issue.” 

  

“As far as working into the workflow just knowing when to take these 

steps would be the hard part. I don’t necessarily think that asking all 

patients filling in the asthma meds, make them do these questions would 

necessarily work.” 

 

“For major implementation my thing would be workflow – it would be 

something I do in addition to the counseling I do, so again depending on 

time. Rush hour we have a line. But the easier to implement when it is to 

our discretion. Because people come to pick up stuff and they should 

have time for this. Again, they should have time, but they just have other 

stuff going on.” 
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Table 3.2 (continued)  

 “I think time is going to be the biggest barrier for the patient and for the 

pharmacist. Sometimes it just gets so busy and they’re in a rush you 

know how it can be sometimes.” 

2B. Patient’s perception 

of pharmacist’s role 

“I don’t really see like uh, a lower class people, or people who don’t have 

as much education, they don’t call as much.  I don’t know if they 

understand that we’re there to help them.  Even though, I ask them if they 

have any questions about your medications, even on refills.  It just seems 

like, they don’t understand them.” 

 

“I feel like they don’t understand pharmacists are there to help them with 

understanding the medications how to use it, what it’s for, I feel like 

they’re more… They believe it’s more of a doctor issue and they go to 

their doctors.  Some of them don’t have the money to go see the doctor, I 

guess it’s just they don’t understand we’re also there to help them. It’s 

always the same people asking the same questions.  It’s usually the 

middle/upper class or who are educated.” 

 

“Well, some of the patients they just see us as a “fast food” kind of thing. 

They don’t see us as a tool that they can use for better management of 

their disease state. I just fill this, grab and go.” 

2C. No reimbursement  “They need to see that they are getting something in return as far as cost. 

Because if insurance doesn’t cover it, it’s kind of like an issue with 

monetary return on that. And if it’s taking up time and pharmacist are not 

getting reimbursed then that would be an issue too, as far as involvement 

like this.”    

3.  Facilitators/Suggestions  

3A. Identification of 

patients  

“The only thing I can think of is running a report that.. now we have 

ways [to determine] who has gotten medications at certain times…” 

 

With every controller medication that you get, every one that you fill, 

you just put this in their basket. You put this pamphlet in their 

paperwork. You have to alert the pharmacists that counsel, and not all of 

them are marked for counsel, only new prescriptions or something where 

we definitely talk to them about. Mark it for counsel. The pharmacists 

would have to be trained to make sure they mark it for counsel. And then 

get to them and go over this.” 

 

“You’d have to set aside some time and maybe like make a patient list. 

These are the patients that keep coming by and filling their inhalers. They 

are, you know, patients we can count on. Not just someone visiting. You 

know like a patient that you see pretty regularly.” 

 

3B. Role of a technician “As far as for technicians – it’s mainly based on how educated they are. I 

think that there are some technicians who can handle certain tasks, and 

there are others who wouldn’t handle a task. So it would vary from 

technician to technician. I think it’s about the comfort level between a 

pharmacist and a technician.” 
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Table 3.2 (continued)  

 “Feasibly, a tech could have a role as far as whenever a patient is picking 

up asthma medications. We are typically trying to do it with any 

medication, and ask them if they are having any issues, comments or 

concerns.” 

 

“I think getting the technician involved is really good that helps us a lot 

with MTM. There’re stores where I’ve been where the MTM is 

successful is usually where the technician does a lot of the leg work. And 

then you know we kind of help them with some recommendations. Some 

of them will kind of just tell you the tips on outcomes.” 

 

“I think if we can get the technician involved that would be really good. 

Especially at drop off. Most times the pharmacist is not at drop off. So 

we don’t see that prescription until maybe ten to fifteen minutes later 

after it’s been typed and the patient’s out shopping somewhere. So we 

can’t really reach them. So if the technician knows hey this is a 

maintenance inhaler then we can hand them the survey. I think that could 

be really good. Especially if they’re going to wait anyways. Let them just 

fill this out in the waiting room.” 

3C. Role of a dedicated 

pharmacist 

“As far as a pharmacist who are dealing with MTM, it’d be great if they 

can handle it, but if it’s based out of a volunteer – pharmacist 

volunteering to do work – it’s something that they would have to be 

strongly motivated to do. I think if you left it to them – there might not 

be that many people to sign up for that.” 

3D. Self-recruitment 

strategies 

“I would actually suggest rolling it out like a lot of the health clinics type 

things, a lot of pharmacists start doing health screenings, where they set 

the date once a month or whatever where the patient can come in and for 

a small fee they can get a quick cholesterol check, do diabetes screening. 

I know that the diabetes program is getting real big at this moment. I 

think that it would be easier to piggy back this program onto general 

health. If they are coming for diabetes you can ask them whether they are 

you using any breathing medications. To advertise for patients with 

asthma, not necessarily for cholesterol or cardiovascular. Basically, just 

taking advantage of this. Because patients who show up there are tend to 

be a little more motivated.” 
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Figure 3.1 Modified Asthma specific ASK-12 items 

Note: Inhaler below refers to 

CONTROLLER inhaler 

Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 

1. I just forget to use my inhaler some of 

the time 
☐ ☐ ☐ ☐ ☐ 

2. I run out of my inhaler because I don’t 

get refills on time 
☐ ☐ ☐ ☐ ☐ 

3. Using my inhaler more than once a day 

is inconvenient 
☐ ☐ ☐ ☐ ☐ 

4. I feel confident that my inhaler will help 

me 
☐ ☐ ☐ ☐ ☐ 

5. I know how to use my inhaler correctly ☐ ☐ ☐ ☐ ☐ 

6. I have an Asthma Action Plan and 

know if I am reaching my goals 
☐ ☐ ☐ ☐ ☐ 

7. I have someone I can call with questions 

about my inhaler 
☐ ☐ ☐ ☐ ☐ 

8. My doctor/nurse and I work together to 

make decisions  
☐ ☐ ☐ ☐ ☐ 

9. I only use my inhaler when I am 

having symptoms such as shortness of 

breath,  coughing, wheezing, or chest 

tightness    

☐ ☐ ☐ ☐ ☐ 

 

 

 

Have you… 

In the 

last 

week 

In the 

last 

month 

In the 

last 3 

months 

> 3 

months 

ago 

Never 

10. Used your inhaler more or less often than 

prescribed? 
☐ ☐ ☐ ☐ ☐ 

11. Skipped or stopped using your inhaler 

because you didn’t think it was working? 
☐ ☐ ☐ ☐ ☐ 

12. Skipped or stopped using your inhaler 

because it made you feel bad? 
☐ ☐ ☐ ☐ ☐ 

13. Skipped, stopped, not refilled, or used 

less of inhaler because of the cost?  
☐ ☐ ☐ ☐ ☐ 

14. Not had your inhaler with you when it 

was time to use it?  
☐ ☐ ☐ ☐ ☐ 

 
Bolded items reflect additions to the ASK-12 survey; “Medication” was replaced with “Inhaler” 
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Figure 3.2 “Asthma Conversation Starter” Pharmacist Counseling Booklet 

(Modified DRAW tool) 

Note: Inhaler below refers to 

CONTROLLER inhaler 
Suggested Actions 

1. I just forget to use my inhaler some of 

the time 
Reminder tools, adherence aids or alarms A1/A2 

2. I run out of my inhaler because I 

don’t get refills on time 
Reminder tools, adherence aids or alarms A1/A2 

3. Using my inhaler more than once a 

day is inconvenient 
Simplifying regimen if possible 

4. I feel confident that my inhaler will 

help me 
Patient education, guided counseling A2/A4 

5. I know how to use my inhaler 

correctly 
Video link A2 

6. I have an Asthma Action Plan and 

know if I am reaching my goals 
Obtain Asthma Action Plan A3 

7. I have someone I can call with 

questions about my inhaler 
Building a support network A5 

8. My doctor/nurse and I work together 

to make decisions  
Partnering with your healthcare provider A5 

9. I only use my inhaler when I am 

having symptoms such as shortness of 

breath,  coughing, wheezing, or chest 

tightness    

Patient education, guided counseling A4 

 

Have you…  

10. Used your inhaler more or less often 

than prescribed? 
Patient education, guided counseling A1/A2/A4 

11. Skipped or stopped using your inhaler 

because you didn’t think it was 

working? 

Patient education, guided counseling A1/A2/A4 

12. Skipped or stopped using your inhaler 

because it made you feel bad? 
Discuss side effects management A7  

13. Skipped, stopped, not refilled, or used 

less of inhaler because of the cost?  
Cost reducing strategies A6 

14. Not had your inhaler with you when it 

was time to use it?  
Reminder tools, adherence aids or alarms A1/A2 

 

15. How often do you use your peak flow 

meter?  
Consider obtaining and using a peak flow meter 

DRAW=Drug Adherence Work-up Tool© [81]  

A1-A7 refer to more detailed information in the booklet 
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Figure 3.3 “Asthma Conversation Starter” Identification of barriers via shaded 

transparency   
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3.8 Appendix 

 

Patient Pamphlet “Breath Easier” 
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4. CHAPTER FOUR: Study 2 

 

Examination of Barriers to Medication Adherence, Asthma 

Management and Control Among Community Pharmacy Patients with 

Asthma 
 

 

4.1 Abstract 

BACKGROUND: Continuous medication use is vital for patients with persistent asthma. 

Reaching optimal adherence to asthma therapy poses a number of challenges which can 

be addressed when healthcare providers identify and resolve patient-specific adherence 

barriers. Pharmacists are in a key position to address these barriers; however, there is lack 

of evidence regarding the use of asthma-specific tools to identify and resolve common 

barriers to asthma adherence, and more research is needed to better understand the 

relationship between barriers, adherence and asthma control. A pilot study was 

previously conducted to better understand the feasibility of utilizing an asthma-specific 

tool in community pharmacy settings. Qualitative interviews with community 

pharmacists revealed that the instrument was user-friendly and conducive to counseling. 

The next step was to pilot test the tool with patients to examine preliminary outcomes.    

 

OBJECTIVE: Utilizing a specialized asthma specific tool, we aimed to examine 

associations between patient-reported asthma controller adherence and: (1) asthma 

control, (2) adherence barriers, and (3) asthma management characteristics.   

 

METHODS: A convenience sample of adult (≥18 years) patients with persistent asthma 

who were prescribed a controller inhaler were identified in community pharmacy settings 

by third-year pharmacy students enrolled in a required experiential community pharmacy 

medication therapy management (MTM) course. The study instrument assessed: a) 

demographic characteristics and comorbidities, b) adherence using the Morisky 4-item 

scale (0=high; 1-2=medium; 3-4=low); c) Asthma Control Test (ACT) where ACT 

score>19 represented asthma control, and d) asthma-modified ASK-12 adherence and 

barriers tool with two additional items focusing on: having an Asthma Action Plan 

(AAP)/knowing the goals of therapy and symptom-based use of controller inhalers. ASK-

12 is a reliable and valid instrument designed to identify the following common 

adherence barriers via three subscales: inconvenience/forgetfulness, treatment beliefs and 

behavior, all of which were measured on a 5-point Likert scale (higher scores indicate 

more barriers). Lastly, the tool collected data on the following asthma management 

characteristics: having difficulties using a controller inhaler, need for urgent 
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care/medication, possession and use of an asthma action plan (AAP) and peak flow 

meter.  Descriptive and inferential statistics were used to address the study objective.   

 

RESULTS: The patients (N=93) were 45.4±17.2 years and 66.7% were female. Overall, 

asthma controller adherence was 2.0±1.4 on the Morisky scale with the majority having 

either low (40.7%) or medium (39.8%) adherence. Mean ACT score was 19.6±3.9 and 

61.3% were controlled (ACT>19). There was no significant association between 

adherence and asthma control. The mean number of barriers for high, medium and low 

adherence groups differed significantly: 1.6±1.2, 3.8±1.7 and 6.2±2.5, respectively 

(p<0.0001). Similarly, all three barriers subscales’ scores were negatively and 

significantly related to adherence (p<0.0001). Of the asthma management characteristics, 

only having an AAP was significantly related to adherence. Only 20.6% of patients with 

low adherence had an AAP, compared to 68.7% of patients with high adherence and 

55.9% with medium adherence (p=0.001).  

 

CONCLUSIONS: Reasons for not being adherent to asthma controller medications 

varied, but inconvenience, forgetfulness and treatment beliefs were most common and 

more barriers were associated with poorer adherence. Since having an AAP was 

significantly related to adherence, pharmacists can play an instrumental role in 

encouraging attainment and use of an AAP to help patients achieve their asthma-related 

goals. Improving asthma adherence requires patient-focused strategies. This brief 

specialized survey tool may lead to more effective, targeted counseling in community 

pharmacy settings.   
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4.2 Introduction  

Despite the established association between low adherence and poor outcomes, 

asthma is a chronic condition in which nonadherence is widely prevalent [1-3]. Negative 

consequences due to controller therapy nonadherence include avoidable exacerbations, 

emergency department (ED) visits, hospitalizations, absenteeism, and higher total 

expenditures [4-5]. As medication adherence to controller therapy continues to be 

consistently low (< 50%), there is a need to develop an effective and sustainable 

approach that can be implemented and used in practice settings [6-12].  

A personalized or patient–centered approach can positively impact patient 

experience and improve adherence and overall asthma care [13]. Once nonadherence is 

suspected or detected, the next important step is to understand patient-specific reason(s) 

for nonadherence so that the intervention can be targeted to address the identified 

issue(s). Barriers to adherence can be grouped into three categories: patient-related, 

provider-related, and health system-related factors [14-15]. Literature shows that barriers 

to adherence vary widely among patients with asthma. Bender et al. systematically 

analyzed 32 asthma studies and identified that the most common patient-related barriers 

to treatment among patients with asthma was lack of understanding of the asthma 

medication prescribed, followed by the fear of adverse effects [9]. Other patient-related 

barriers included: inconvenience, perception of intermittent need for controller 

medications, lack of knowledge regarding benefit of controller medications in prevention 

of symptom development and negative views regarding medication effectiveness. 
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Another review of 22 asthma studies revealed the following patient barriers: lack of 

patient education and understanding of goals, difficulty with mastery of necessary skills 

(e.g. use of devices such as an inhaler), fear of asthma therapy, and misperceptions that 

controller medications do not help prevent symptoms [16]. Hence, most of the barriers to 

asthma therapy adherence relate to understanding and education regarding side effects, 

convenience, beliefs about medication effectiveness, and importance of consistent use of 

inhaled corticosteroids. If healthcare providers can identify these barriers in a timely 

manner and address them through effective communication with patients, this may help 

improve adherence to asthma therapy and overall control of this condition. Among 

healthcare professionals, pharmacists are placed in a position where they are accessible 

and can effectively communicate with and educate patients about how to properly 

manage their asthma.  

One method to initiate effective communication is to utilize tools to help facilitate 

the identification of barriers and to help promote counseling in an efficient manner. 

However, there is lack of evidence regarding the use of asthma-specific tools to identify 

and resolve common barriers to asthma adherence, as well as limited understanding of the 

relationship between barriers, adherence and asthma control. As part of a larger study, we 

conducted a pilot to better understand the feasibility of utilizing an asthma-specific tool 

in community pharmacy settings. Qualitative interviews with community pharmacists 

revealed that the instrument was user-friendly, conducive to counseling, and that it 

captured common asthma barriers (see Manuscript #1). The goal of the present study is to 
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examine associations between patient-reported asthma controller adherence and (1) 

asthma control, (2) adherence barriers and (3) asthma management characteristics. 

4.3 Methods 

Study Population and Inclusion Criteria 

Patients were eligible if they were 18 years or older and had persistent asthma 

with a prescribed controller inhaler for continuous use and got their prescription(s) filled 

at study community pharmacy settings. Persistency of asthma was confirmed by positive 

responses to screening questions “Has you doctor suggested that you use your inhaler 

regularly?” and “Do you have asthma symptoms most of the time or is it just a seasonal 

condition?”  

Study Variables and Instrument 

In Phase I of this study, the asthma-specific patient survey was developed by the 

researchers and then evaluated by community pharmacists through series of in-person 

interviews. Detailed information regarding the development of the survey has been 

described elsewhere (Manuscript #1). Briefly, the survey instrument includes the 

following components: a) demographic characteristics and comorbidities (N=5); b) self-

reported adherence using the Morisky 4-item scale; c) Asthma Control Test (ACT) 

(N=5), d) asthma-modified ASK-12 adherence tool (N=14) (Figure 1); and e) asthma 

management characteristics (N=7). Demographic characteristics included age, race, 

gender, and education. Patients were also asked whether they had the following comorbid 

conditions: hypertension, hyperlipidemia, diabetes and other chronic conditions. The 
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Morisky 4-item scale (MMAS-4) is a valid, reliable (Cronbach’s alpha=0.61) and widely 

used generic scale for adherence assessment [17]. Every “Yes” response equals to 1 point 

and “No” yield 0 points. Based on total scale scores, patients are classified into high 

adherence (0), medium adherence (1-2), and low adherence (3-4) groups [18]. The ACT 

has five questions with a response scale ranging from 1 (poor control) to 5 (good control). 

Total scores >19 indicate controlled asthma, while scores of ≤19 indicate uncontrolled 

asthma [19]. 

ASK-12 (Adherence Starts with Knowledge) is a reliable and valid instrument 

designed to identify the following common adherence barriers via three subscales: 

inconvenience/forgetfulness, treatment beliefs and behavior, which are measured on a 5-

point Likert scale (higher scores indicate more barriers) [20]. Even though the original 

scale was not asthma-specific, it addresses most of the common barriers to asthma 

adherence. ASK-12 demonstrated good internal validity (Cronbach’s alpha = 0.75) and 

test-retest reliability (intraclass correlation = 0.79) and has been tested among patients 

with asthma [20]. Modification of the ASK-12 instrument included changing 

“medication” to “inhaler” and adding the following two items pertaining to: having an 

Asthma Action Plan (AAP)/knowing the goals of therapy and symptom-based use of 

controller inhalers. The following scoring was used in the modified ASK instrument 

(Figure 1): items 1-9 with 5-point Likert scale (1=strongly disagree; 5=strongly agree), 

items 10-14 with 5-point scale (1= in the last week; 5=never) and items 4–8 were reverse 

scored. Total score was calculated by summing responses to all items after applying 
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reverse coding. The asthma-specific ASK scale total scores ranged between 14 and 70 

with higher scores representing more barriers to adherence.  

Besides demographic characteristics, asthma adherence, asthma control and 

barriers to adherence, seven additional asthma management characteristics were included 

in the survey: having difficulties using a controller inhaler, ever been hospitalized, 

hospital or ED visit in the previous year, need for oral corticosteroids (OCS) in the 

previous year, and possession/ frequency of use of peak flow meter. The item regarding 

possession of an AAP was reported both – under asthma-specific ASK-12 barriers and as 

an asthma management characteristic.       

Data Collection and Analysis 

 Third-year pharmacy students (N=120) enrolled in a required experiential 

community pharmacy medication therapy management (MTM) course invited patients 

who were picking up their controller inhalers to participate in the study. If the patient 

agreed, the student utilized the screening questions to determine eligibility and whether 

or not the patient had persistent asthma. Data were collected from September 2015 until 

May 2016. Descriptive statistics with means and frequencies were used to summarize 

participants’ baseline demographic, comorbid conditions, adherence, asthma control, 

barriers to asthma medication adherence, and asthma management characteristics. To 

assess the association between adherence and variables of interest (asthma control, 

barriers to adherence score and asthma management characteristics) bivariate analyses (t-
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test, chi-squared, ANOVA) were used, as well as Tukey’s post-hoc means comparison 

analysis. SAS, Version 9.3 (Cary, NC) was used to conduct the analyses.  

4.4 Results 

From a total of 120 surveys received, 93 met the study inclusion criteria and had 

complete data. However, due to an omission in the survey instrument during the fall 

semester, demographic information was provided for surveys collected during the spring 

semester only (N=49). The mean age of participants (N=49) was 45.4±17.2 years old and 

65.3% were female. Participants identified themselves mainly as Caucasian (44.9%) or 

Hispanic/Latino (40.8%), with African Americans comprising 8.2% and other 

race/ethnicity at 6.1%. A majority of the participants had at least a college degree 

(57.2%), while the remaining had some college (16.3%) or a high school degree or less 

(26.5%). Hypertension, diabetes, and dyslipidemia were reported by 32.6%, 24.5%, and 

20.4%, respectively (Table 4.1).  

The remaining results were captured for all participants (N=93). Table 4.2 shows 

overall descriptives for adherence and the outcomes variables (asthma control, adherence 

barriers, and asthma management characteristics) as well as stratified comparisons across 

three adherence groups based on the following Morisky scale adherence scores: low 

N=38 (40.9%), medium N=37 (39.8%) and high N=18 (19.3%)  The Morisky scale mean 

adherence score was 2.0±1.4 (i.e., medium adherence), with approximately 80% 

(combined) having either low (40.9%) or medium (39.8%) adherence levels. The mean 

ACT score was 19.6±3.9, with 38.7% of patients having uncontrolled asthma. The overall 
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mean barriers score was 31.5±9.1 and the mean number of barriers was 4.3±2.6 with the 

following adjusted subscale mean scores: inconvenience/forgetfulness 2.9±1.0, treatment 

beliefs 2.2±0.7, and behavior 1.9±0.8. Regarding asthma management characteristics, 

Table 1.2 shows that only 23.7% had ever been hospitalized due to asthma and an even 

smaller proportion (6.4%) had been hospitalized within the last 12 months. Regarding 

emergent care, 17 (18.3%) had at least one ED visit due to asthma in the last 12 months, 

with a mean of 2.2±1.7 visits among those who had ED visit(s). Also, almost 30% had 

received OCS for asthma flares in the last 12 months. Positive responses regarding 

possession of AAP and peak flow meter were reported by 44.0% (37 of 84 replied) and 

26.9% (25 of 93 replied), respectively. Lastly, only 15.0% reported having difficulties 

using their controller inhaler.        

Comparisons of ACT scores, barriers scores and asthma management 

characteristics across the three adherence groups are also shown in Table 4.2. ACT was 

not significantly different across the three adherence groups. However, total adherence 

barriers scores were significantly higher in the low adherence group compared to medium 

and high adherence groups: 38.9±7.0 vs. 28.6±5.4 vs. 21.8±6.5 (p<0.0001 for overall 

model, p<0.05 for post-hoc analyses). Similarly, significant differences were observed 

regarding the mean number of barriers for high, medium and low adherence groups: 

1.6±1.2, 3.8±1.7 and 6.2±2.5, respectively (p<0.0001). Post-hoc analyses confirmed 

significant difference across the three adherence groups (p<0.05). All three subscales’ 

scores were negatively and significantly related to adherence as well (p<0.0001). In other 

words, as adherence decreased, the number of barriers increased. Post-hoc analyses 
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revealed that mean scores for forgetfulness/inconvenience and behavior subscales 

differed significantly (p<0.05) across three adherence groups. Mean scores for the 

treatment beliefs subscale were found to be significantly different between low and 

medium and low and high adherence groups (p<0.05), but not between medium and high 

adherence groups (p>0.05).  Among asthma management characteristics, only one was 

found to be significantly different across adherence groups: possession of AAP. The 

majority of patients with low adherence did not have an AAP (79.4%), whereas 68.7% of 

patients with high and 55.9% with medium adherence did (p=0.001).  

Table 4.3 shows that the barriers with the highest mean scores were related to 

forgetfulness (item 1; 3.1±1.3), inconvenience (item 3; 3.0±1.2) and AAP (item 6; 

3.0±1.4).  Figure 4.2 and Table 4.2 also show that among the three asthma-specific ASK-

12 adherence subscales, inconvenience/forgetfulness had the highest barrier score. Table 

4.4 displays the rank order of barriers according to decreasing prevalence among those 

with low adherence (Morisky score = 3 or 4). The most common barriers among this 

group were: forgetfulness (Item 1 in Figure 4.1) (76.3%), not knowing the goals of 

therapy (Item 6 in Figure 4.1) (71.0%), symptom-based use of controller inhaler (Item 9 

in Figure 4.1) (65.8%), inconvenience (Item 3 in Figure 4.1) (60.5%) and irregular use of 

inhaler (Item 10 in Figure 4.1) (57.9%). 

4.5 Discussion 

The present study is a response to the call for patient-focused care to improve 

asthma self-management and consequently patient outcomes [21-23]. Development and 
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pilot testing practical tools in real-world settings is the next important step in translating 

this need into concrete actions. This study pilot-tested the proposed asthma-specific 

ASK-12 instrument to better understand barriers to asthma medication adherence and 

examine the relationship between adherence, asthma control, adherence barriers and 

asthma management characteristics.  

The data collected from the participating patients revealed that forgetfulness and 

treatment beliefs were the most common reasons for not being adherent. This is in line 

with previously conducted studies, where a “no symptoms, no asthma” belief was 

significantly associated with poor adherence [24-25]. This erroneous belief was also 

reported as one of the commonly identified barriers to adherence in the review study by 

Bender [9]. The majority of participants with low adherence (79%) did not have an AAP 

and were not aware of their asthma goals. This barrier was also highlighted in a review 

conducted by Howell [16]. This is not surprising as a study that assessed provider 

adherence to current guidelines found that only 3% provided their patients with an AAP 

[26]. This topic is important to address with both patients and providers because having 

an AAP is one of the key components in asthma management and shown to be important 

in this study. Although the US and other countries’ guidelines reflect the need for AAPs, 

research from Canada and the UK also shows that physicians do not comply with these 

guidelines, and some even consider AAPs as unnecessary and not required [27-28]. 

Pharmacists are in a key position to work together with providers to encourage 

development of an AAP for patients. Once obtained, pharmacists can routinely review 

and educate patients on AAP use and in goal achievement. Notably, overall, only one-
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quarter of patients used a peak flow meter. Pharmacists can also play an integral role by 

making these devices available in their pharmacies and by educating patients on their use, 

as it is an essential part of AAP development and routine use. 

Study findings show a significant relationship between adherence and barrier 

scores; as adherence decreased, barriers increased.  A study conducted by Young et al. 

differentiated between knowledge, belief and practical barriers, and those patients who 

had multiple types of barriers had worse asthma control [29]. In our study we did not find 

significant association between adherence and asthma control, whereas Young et al. 

reported significantly lower ACT score for those participants with belief barriers (and 

combination of belief and practical), but not for those with knowledge or practical 

barriers only. The discrepancy of this study’s results with Young’s is likely due to 

differences in studied populations, as well as in study design. Patients in Young’s study 

were low-income and living in rural and medically underserved areas. Their overall 

asthma control was lower compared to our study (mean ACT: 16.4±4.6 vs. 19.6±3.9), 

and Young’s participants had a lower education. Additionally, patients in our study 

picked up their asthma controller medication in the community pharmacy, which 

excluded those who did not fill the prescription, which may be indicative of lower 

adherence and less proactive patients.  

More than half of patients agreed that using their inhaler more than once a day is 

inconvenient, confirming data from clinical trials where patients with once-daily 

controller inhaler had significantly higher adherence compared to twice-daily regimens 

[30]. Approximately one-quarter of patients with low adherence did not respond 
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positively about working together with nurse/physician to make decisions in asthma 

management. This echoes the findings from the large national US asthma survey study, 

where both physicians and patients responses were evaluated, and different opinions were 

found regarding asthma education: 90% of physicians reported that they spend up to 50% 

of the office visit discussing inhaler technique, individual plan and symptoms monitoring, 

whereas only 55% of patients reported that half of the office visit appointment time was 

spent on asthma education and 38% of patients reported that no time was spent on 

educational issues at all [31]. These findings indicate room for improvement in patient-

physician partnership, and show that pharmacists can help close these gaps in the 

healthcare team-patient interactions.   

Even though in our study a small proportion of patients with low adherence 

reported uncertainty regarding the correct use of their inhaler (5.3%), it is necessary that 

health care providers ask patients to demonstrate inhaler technique [32]. In the previous 

qualitative phase of this larger study (Manuscript #1), interviewed pharmacists indicated 

that quite often patients may be confident regarding correct inhaler use, but it may not 

hold true when their techniques are actually observed.    

 The proposed survey identified most common asthma controller adherence 

barriers. As we cannot know specific problems that patients experience with respect to 

asthma, it is important to screen patients for the presence of common adherence barriers. 

In Young’s study, pharmacists used a communication tool with open-ended and probing 

questions, and then they electronically documented the barriers and classified them in 

three categories: knowledge, beliefs and practical barriers [29]. It was not clear how 
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many items were in the survey and how much time pharmacists spent counseling, 

entering the data and classifying barriers. In busy community pharmacy settings, a more 

structured and time saving tool may be needed. Our tool not only empowers the patient to 

take an active role in reporting their barriers, it is also efficient for the pharmacist since 

they do not have to spend as much time interviewing the patient.    

This study has several limitations. The cross-sectional nature precludes 

examination of changes in asthma medications barriers, adherence and asthma control 

over time. However, this is a goal for the next phase of this larger study, where follow-up 

data will be provided. Second, all the collected data regarding asthma control (healthcare 

services utilization and medication use), adherence and barriers were self-reported, and 

thus might be affected by recall and social desirability biases. Patients may have under- 

or over-reported on all three of these parameters. However, when used in practice, the 

primary focus for pharmacist interventions will likely be related to barriers, which may 

have been less affected by the above biases. Additionally, linkage of patients’ data to 

medical claims can be a valuable source for further identifying poorly controlled and 

nonadherent patients and targeting them for patient-centered counseling. Third, another 

study limitation is selection bias as this study examined adherence and barriers to 

adherence among patients who voluntarily agreed (i.e., convenience sample) to complete 

the survey while picking up their prescription for asthma medication. Results may be 

different if the administration of the survey becomes a common practice for all patients 

who use controller inhalers. Fourth, participants were from Travis county community 

pharmacies, where a high proportion had a college degree and low proportion reported 
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cost as a barrier to adherence. Thus generalizability may be limited to a broader 

population of asthma patients or those who are ethnically and geographically diverse, as 

well as to underserved groups.  Finally, the proposed tool may not capture all possible 

barriers to adherence. The goal of the tool is to capture major reasons for nonadherence, 

which were identified through literature sources. However, we pretested the tool with 

practicing pharmacists, who confirmed that the most common barriers were represented 

(Manuscript #1). On a positive note, the instrument has a general question whether a 

patient used the inhaler more or less often than prescribed, which can indicate issues with 

adherence and signal a need to reveal underlying reasons for further investigation.         

4.6 Conclusions 

With low adherence to asthma controller medications and the multifaceted nature 

of barriers to adherence, individualized patient counseling approaches are needed for 

pharmacists. Based on established instruments for adherence improvement counseling, 

this study’s modified asthma specific tool was pilot tested in community pharmacy 

settings. Overall, reasons for not being adherent to asthma controller medications varied, 

but inconvenience, forgetfulness and treatment beliefs were most common and more 

barriers were associated with poorer adherence. Since having an AAP was significantly 

related to adherence, pharmacists can play an instrumental role in encouraging attainment 

and use of an AAP to help patients achieve their asthma-related goals. Use of the 

proposed survey tool creates patient-focused approach to asthma adherence improvement 

and may lead to more effective, targeted counseling in community pharmacy settings. 



 134 

Future steps will assess the effectiveness of the proposed tools for addressing and 

resolving specific barriers to asthma adherence.  
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Figure 4.1 Modified Asthma specific ASK-12 items 

Note: Inhaler below refers to 

CONTROLLER inhaler 

Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 

1. I just forget to use my inhaler some of 

the time 
☐ ☐ ☐ ☐ ☐ 

2. I run out of my inhaler because I don’t 

get refills on time 
☐ ☐ ☐ ☐ ☐ 

3. Using my inhaler more than once a day 

is inconvenient 
☐ ☐ ☐ ☐ ☐ 

4. I feel confident that my inhaler will help 

me 
☐ ☐ ☐ ☐ ☐ 

5. I know how to use my inhaler correctly ☐ ☐ ☐ ☐ ☐ 

6. I have an Asthma Action Plan and 

know if I am reaching my goals 
☐ ☐ ☐ ☐ ☐ 

7. I have someone I can call with questions 

about my inhaler 
☐ ☐ ☐ ☐ ☐ 

8. My doctor/nurse and I work together to 

make decisions  
☐ ☐ ☐ ☐ ☐ 

9. I only use my inhaler when I am 

having symptoms such as shortness of 

breath,  coughing, wheezing, or chest 

tightness    

☐ ☐ ☐ ☐ ☐ 

 

 

 

Have you… 

In the 

last 

week 

In the 

last 

month 

In the 

last 3 

months 

> 3 

months 

ago 

Never 

10. Used your inhaler more or less often than 

prescribed? 
☐ ☐ ☐ ☐ ☐ 

11. Skipped or stopped using your inhaler 

because you didn’t think it was working? 
☐ ☐ ☐ ☐ ☐ 

12. Skipped or stopped using your inhaler 

because it made you feel bad? 
☐ ☐ ☐ ☐ ☐ 

13. Skipped, stopped, not refilled, or used 

less of inhaler because of the cost?  
☐ ☐ ☐ ☐ ☐ 

14. Not had your inhaler with you when it 

was time to use it?  
☐ ☐ ☐ ☐ ☐ 

 
Bolded items reflect additions to the ASK-12 survey; “Medication” was replaced with “Inhaler” 
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Figure 4.2 Adjusted mean barrier to adherence subscale scores by adherence level 

(N=93) 
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Table 4.1 Means and frequencies of participant demographic and comorbidity 

characteristics (N=49) 

Variable
a   

Age (years), mean (SD) 45.4 17.2  

 N % 

Female  32 65.3   

Race/Ethnicity      

Caucasian 22 44.9   

African American 4 8.2   

Hispanic/Latino 20 40.8   

Other 3 6.1   

Total 49 100.0 

Level of education      

Primary 2 4.1   

Some high school 1 2.0   

High school 10 20.4   

Some college 8 16.3   

College 21 42.9   

Postgraduate 7 14.3   

Total 49 100.0 

Chronic condition(s)
b
    

None
c 

17 34.7   

Hypertension 16 32.7   

Diabetes 12 24.5   

Dyslipidemia 10 20.4   

Other
d 

40 81.6   
aDemographic and comorbidity characteristics were only 

captured for data collected during the spring semester 
bTotal is greater than 100% due to multiple chronic conditions  
cExcluding asthma 
dDepression, chronic pain, gastrointestinal disorder, thyroid disease, 

heart disease, arthritis, obesity, allergies, multiple sclerosis, 

osteoporosis 
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Table 4.2 Participants adherence, asthma control and asthma management 

characteristics by level of adherence 

 

Variable 

 Adherence Levels  

P-value 
Total 

N=93 

100% 

Low 

N=38 

(40.9%) 

Medium 

N=37 

(39.8%) 

High 

N=18 

(19.3%) 

 
N (%) N (%) N (%) N (%) 

 

Adherence, mean (SD)a  2.0  

(1.4) 

3.4 

(0.5) 

1.5 

(0.5) 

0 

(0) 
<0.0001 

Asthma control 

Asthma control test (ACT) score, mean 

(SD)b 19.6 (3.9) 

19.4 

(4.2) 

19.8 

(3.6) 

19.6 

(3.8) 
0.8990 

ACT ≤19 (uncontrolled), N(%)b 

36 (38.7) 

16 

(42.1) 

14 

(37.8) 

6 

(33.3) 
0.8123 

Adherence barriers 

Total adherence barrier score, mean 

(SD)c 31.5 (9.1) 

38.9* 

(7.0) 

28.6** 

(5.4) 

21.8*** 

(6.5) 
<0.0001 

Number of barriers, mean (SD)d 4.3  

(2.6) 

1.6* 

(1.2) 

3.8** 

(1.7) 

6.2*** 

(2.5) 
<0.0001 

Adherence barrier subscales, adjusted 

mean (SD)e     
 

Inconvenience/forgetfulness 2.9  

(1.0) 

3.4*  

(0.8) 

2.9**  

(0.8) 

1.9*** 

 (0.9) 
<0.0001 

Treatment beliefs 2.2  

(0.7) 

2.7*  

(0.6) 

2.0** 

(0.6) 

1.7**  

(0.6) 
<0.0001 

Behavior  1.9  

(0.8) 

2.5*  

(0.7) 

1.7**  

(0.5) 

1.2***  

(0.4) 
<0.0001 

Asthma management characteristics 

Ever been hospitalizede N(%)  22 

(23.7%) 

9 

(23.7) 

7 

(18.9) 

6 

(33.3) 
0.2082 

At least one hospitalization due to 

asthma within 12 months 

6  

(6.4%) 

3  

(7.9%) 

2  

(5.4%) 

1  

(5.6%) 
0.5699 

At least one ER visit due to asthma 

within 12 months  

17 

(18.3%) 8 (21.0%) 

7  

(18.9%) 2 (11.1%) 
0.7768 

At least one OCS burst within 12 months  

26 (28%) 9 (23.7%) 

14  

(37.8%) 3 (16.7%) 
0.5112 

Possession of Asthma Action Pland 37 

(44.0%) 

7 

(20.6) 

19 

(55.9) 

11 

(68.7) 
0.001 

Use of peak flow meter 25 

(26.9%) 

7 

(18.4) 

13 

(35.1) 

5 

(27.8) 
0.2627 

Having difficulty using controller 

inhalerg, N(%) 14 (15.0) 

8 

(21.0) 

2 

(5.4) 

4 

(22.2) 
0.1061 

ER-emergency room; OCS-oral corticosteroid 

*Tukey’s post-hoc analyses are represented by stars (*); like number of stars indicates nonsignificant difference  

a0=High adherence; 1-2=Medium adherence; 3-4=Low adherence 
bACT=Asthma Control Test: >19 (controlled); ≤19 (uncontrolled) 
cBarrier score range: 14-70; higher score = more barriers 
dLikert scale response “4” or “5” for Items 4-8; or “1” or “2” for Items 1-3, 9-14 coded as barrier present 
eSubscale scores were adjusted for number of items: range 1-5; higher scores = more barriers 
fN=92 
gN=84 
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Table 4.3 Participant characteristics: adherence, asthma control and barriers to 

adherence (N=93) 

Barriers
a
 Mean SD 

1. I just forget to use my inhaler some of the 

time 3.1 1.3 

2. I run out of my inhaler because I don’t get 

refills on time 2.5 1.2 

3. Using my inhaler more than once a day is 

inconvenient 3.0 1.2 

4. I feel confident that my inhaler will help me 1.7 0.8 

5. I know how to use my inhaler correctly 1.5 0.7 

6. I have an Asthma Action Plan and know if I 

am reaching my goals 3.0 1.4 

7. I have someone I can call with questions 

about my inhaler 2.0 1.0 

8. My doctor/nurse and I work together to 

make decisions 2.2 1.2 

9. I only use my inhaler when I am having 

symptoms such as shortness of breath,  

coughing, wheezing, or chest tightness    2.8 1.4 

10. Used your inhaler more or less often than 

prescribed? 2.7 1.5 

11. Skipped or stopped using your inhaler 

because you didn’t think it was working? 1.6 1.2 

12. Skipped or stopped using your inhaler 

because it made you feel bad? 1.5 1.0 

13. Skipped, stopped, not refilled, or used less 

of inhaler because of the cost? 1.4 0.9 

14. Not had your inhaler with you when it was 

time to use it?  2.3 1.4 

Total Barriers Scale Score
b
 31.5 9.1 

Scale Cronbach’s Alpha 0.86 
aIndividual item range 1-5; higher scores = more barriers 
bBarrier score range: 14-70; higher score = more barriers 

 

   



 140 

Table 4.4 Frequency of barriers to adherence for participants with low adherence 

Rank Barrier Patients with low 

adherence
a
 (N=38) 

  N %
b
 

1 I just forget to use my inhaler some 

of the time 
29    76.3   

2 I have an Asthma Action Plan and 

know if I am reaching my goals 
27    71.0   

3 I only use my inhaler when I am 

having symptoms such as shortness 

of breath,  coughing, wheezing, or 

chest tightness    

25    65.8   

4 Using my inhaler more than once a 

day is inconvenient 
23    60.5   

5 Used your inhaler more or less 

often than prescribed? 
22   57.9   

6 I run out of my inhaler because I 

don’t get refills on time 
15    39.5   

7 Not had your inhaler with you 

when it was time to use it?  
13    34.2   

8 Skipped or stopped using your 

inhaler because you didn’t think it 

was working? 

11    28.9   

9 My doctor/nurse and I work 

together to make decisions  
10    26.3   

10 I have someone I can call with 

questions about my inhaler 
8    21.0   

11 Skipped or stopped using your 

inhaler because it made you feel 

bad? 

7    18.4   

12 Skipped, stopped, not refilled, or 

used less of inhaler because of the 

cost?  

5    13.2   

13 I feel confident that my inhaler will 

help me 
2    5.3   

14 I know how to use my inhaler 

correctly 
2    5.3   

      Inconvenience/forgetfulness subscale 

      Treatment beliefs subscale 

      Behavior subscale 
a
Morisky score = 3 or 4 

b
Proportion of barriers reported by participants with low adherence (N=38)  
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5. CHAPTER FIVE: Study 3 

 

Improving Asthma Management: Patient-Pharmacist Partnership 

Program in Enhancing Therapy Adherence 
 

 

5.1 Abstract 

Background: Adherence to asthma controller medications is often suboptimal. 

Community pharmacist interventions including patient-centered counseling based on 

identified barriers to adherence can assist in improving adherence in patients with 

asthma. 

Objective: To determine if identification of adherence barriers and patient-centered 

counseling using the developed asthma-specific tools lead to improved medication 

adherence and asthma control. 

Methods: Adult patients with persistent asthma were invited to participate in a 3-month 

pre-post intervention study involving community pharmacist-provided patient centered 

counseling. At the first appointment, patients completed a survey measuring: a) 

adherence using the Morisky 4-item scale (0=high; 1-2=medium; 3-4=low); b) barriers to 

adherence using the asthma-modified ASK-12 adherence and barriers tool, which utilized 

a 5-point Likert scale (higher scores indicate more barriers); c) asthma control test (ACT) 

where ACT score>19 represented asthma control, and d) demographics and comorbid 

conditions. Pharmacists provided patient-specific education to resolve identified 

adherence barriers (using previously developed counseling tools “Asthma Conversation 

Starter” and “Breath Easier”) and recommendations were developed for each patient. At 

3-month follow-up, adherence, barriers and asthma control were evaluated. Patients in the 

control group were invited to be evaluated for the same parameters as the intervention 

group, followed by provision of usual care and follow-up in 3 months. Paired bivariate 

analyses were conducted to determine whether there were changes in outcomes 

(adherence, asthma control, barriers score) from pre- to post-period in the intervention 

and control groups.  

Results: At baseline, asthma specific parameters were significantly different between the 

intervention (N=17) and control (N=12) groups. Mean adherence was significantly higher 

in the intervention group compared to the control group (1.1±1.3 vs. 3.2±1.05, 
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respectively) and a significantly (p<0.05) higher proportion of patients had uncontrolled 

(ACT≤19) asthma in the intervention group compared to the control group (94% vs. 50%, 

respectively). Adherence and asthma control did not change significantly in either group. 

ACT score increased by 2.7 in intervention group, which was not statistically significant; 

however, it was clinically significant. Significant improvement in barriers to adherence 

resolution was observed in the intervention group: the average barriers score decreased 

by 3.9±6.9 (p=0.035). 

Conclusions: A proposed counseling approach of identifying and addressing patient-

specific barriers to adherence delivered by pharmacists was helpful in resolving barriers 

and it has potential in producing sustained improvement in asthma outcomes (asthma 

control). 
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5.2 Introduction 

Lack of agreement between medical advice and patients’ behavior contributes 

significantly to uncontrolled asthma, which is associated with emergency department 

(ED) visits, hospitalizations, decreased quality of life, and loss of productivity [1]. The 

prevalence of asthma attacks has not decreased over time and approximately 25% of all 

ED visits in the US are due to asthma-related events [2]. Overall, 24% of exacerbations 

and 60% of asthma-related hospitalizations can be attributed to poor adherence [3]. 

However, medication adherence to controller therapy is consistently low, ranging 

between 30% and 70% overall and from 30% to 40% in “real-world” practice settings [4-

10]. Therefore, addressing adherence to controller medications is critical in asthma 

management.    

Reasons for nonadherence vary greatly and in addition to general barriers to 

adherence (e.g., forgetfulness), there are asthma-specific barriers such as lack of 

knowledge about appropriate inhaler use and misconceptions about asthma chronicity [7, 

11, 12]. Therefore, interventions to improve adherence to asthma medications need to be 

tailored to individual patient-level factors as it sets a personalized goal in the patient’s 

mind [13]. Among healthcare professionals, community pharmacists are highly 

accessible and can communicate with and educate patients about effectively managing 

their asthma. Interventions conducted in pharmacy settings were successful and have 

positively impacted controller therapy adherence, however the interventions tended to be 

complex, labor-intensive and time consuming, which can limit implementation in 
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community pharmacies as well as other practice settings [3, 14-17]. Most of the patient-

centered asthma programs with the goal of improving adherence were conducted in 

Europe or Australia, whereas few studies have been conducted in the US. Because 

pharmacists have time and workflow barriers in providing patient-focused education and 

counseling, there is a need to equip pharmacists with efficient tools that will enhance 

patient–provider encounters [18]. Little is known about effectiveness of the 

individualized counseling based on identified barriers to adherence in asthma conducted 

by pharmacists. The most common discussion points addressed in the counseling sessions 

were asthma action plan, medication assessment, inhaler technique and symptom 

frequency, whereas there is little evidence regarding inclusion of other adherence barriers 

such as those that are patient or provider-related [14, 16,19, 20-21].   

Patient education can be delivered using a variety of strategies, but to be more 

efficient, patients’ needs should be identified first. When patients’ concerns and barriers 

are better understood, the intervention can be more tailored (as opposed to general 

counseling), which has been shown to positively impact effectiveness [22]. This 

highlights the importance of patient-tailored education, and as evidence of this, one study 

showed that patients were dissatisfied with education that was not individualized [23]. 

Therefore, there is a need for more evidence on effectiveness and feasibility of 

patient-centered asthma specific counseling provided by pharmacists. Establishing an 

effective pharmacist-led program that will enhance asthma therapy adherence through 

identifying patient barriers and resolving them using patient-focused strategies will be an 

important step in addressing this need. The specific objectives for this study were to: 1) 
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Determine if baseline characteristics differ between intervention and control groups and 

2) Determine if identification of adherence barriers and patient-centered counseling using 

the developed asthma-specific instruments leads to improved medication adherence and 

asthma control.   

5.3 Methods 

Inclusion criteria and patient recruitment 

Inclusion criteria 

Adult patients (≥18 years) with persistent asthma who filled their asthma 

controller medications in community pharmacies in Travis county were invited to 

participate in the study. To identify patients with persistent asthma, pharmacists 

(intervention group)/pharmacy students (control group) asked patients two screening 

questions: “Has you doctor suggested that you use your inhaler regularly?” and “Do you 

have asthma symptoms most of the time or is it just a seasonal condition?” Patients who 

responded “Yes” to both were included. In addition to adult age and persistent asthma, 

other inclusion criteria were: a) having a prescription for an asthma control inhaler, b) 

willing to provide consent and personal contact information, c) willing to be contacted 

via phone by the pharmacist for a 1-month post-initial follow-up (intervention group) and 

d) willing to be contacted for the 3-month follow-up in-person with the pharmacist or via 

phone with the pharmacy student (control group). If all criteria were met, then a consent 

form was signed, followed by the intervention (intervention group only). The participants 

in the intervention group who completed the study received two $25 gift certificates 
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(baseline and 3-month follow-up). Participants in the control group did not receive 

compensation.  

Recruitment 

Patients in the intervention group were recruited by study pharmacists (N=7) who 

were chosen primarily because of previously established relationships with the University 

of Texas at Austin College of Pharmacy. No active pharmacist recruitment occurred for 

the control group. Instead, third-year pharmacy students (P3s) enrolled in a required 

community pharmacy experiential course assessed adherence and asthma control among 

patients with persistent asthma as part of course requirements. The course instructor 

agreed to make the data available for study purposes. To expedite recruitment of patients 

in the intervention group, pharmacists queried their database to target patients who were 

due to pick up their asthma controller inhaler. Additionally, pharmacists advertised 

through signage in the pharmacy and fliers in bags of patients who used controller 

therapies.  

Survey instrument and study variables 

The survey instrument includes the following components: a) demographic 

characteristics and comorbidities (N=5); b) self-reported adherence using the Morisky 4-

item scale; c) Asthma Control Test (ACT) (N=5), d) asthma-modified ASK-12 adherence 

tool (N=14) (Figure 5.1) and e) demographic characteristics and comorbid conditions. 

The outcomes measures (dependent variables) for this study were adherence to 

controller inhaler, asthma control and adherence barriers score. The primary independent 
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variables are “Group”: Intervention vs. Control and “Time”: pre- vs. post-period. 

Covariates include demographic information (gender, age, race/ethnicity, education), and 

chronic conditions. Below is a description of the study variables. 

Dependent variables 

Adherence to controller inhaler was assessed using the Morisky 4-item scale 

(MMAS-4), which is a valid, reliable (Cronbach’s alpha=0.61) and widely used generic 

scale for adherence assessment. Every “Yes” response equals 1 point and “No” responses 

equal 0 points. Based on total scale scores, patients were classified as high adherence (0), 

medium adherence (1-2), and low adherence (3-4) [24]. Asthma control was assessed 

with the Asthma Control Test (ACT), which has five questions with a response scale 

ranging from 1 (poor control) to 5 (good control). Both continuous and dichotomous 

ACT scores [>19 (controlled) and ≤19 (uncontrolled)] were used [25].  Adherence 

barriers were assessed using a modified version of an established generic instrument that 

identifies barriers to adherence, ASK (Adherence Starts with Knowledge)-12 [26]. ASK-

12 is a reliable and valid (Cronbach’s alpha = 0.75) instrument designed to identify 

current medication adherence and patient-specific barriers [26]. It is a 12-item patient 

survey that focuses on three subdomains that represent the most salient barriers to 

adherence: 1) inconvenience/forgetfulness, 2) treatment beliefs and 3) behavior. 

Modifications to the survey included changing “medication” to “inhaler” and adding two 

additional items pertaining to: having an Asthma Action Plan (AAP) and perceiving that 

controllers are for symptom-based use vs. continual use. The following scoring was used 

in modified ASK instrument: items 1-9 with 5-point Likert scale (1=strongly disagree; 



 152 

5=strongly agree), items 10-14 with 5-point scale (1= in the last week; 5=never) and 

items 4–8 were reverse scored. The survey items were scored and responses to each item 

signal where the patient experiences the most problems with adherence. Subscale mean 

scores were created by taking the total subscale score and dividing it by the total number 

of items in the subscale. Likert scale responses of “4” or “5” for items 4-8 or “1” or “2” 

for items 1-3, 9-14) were assigned a “1” for barrier present, else they were assigned a 

“0.” The total was summed to derive the total number of barriers.   

 Independent Variables 

The independent variables were time (pre vs. post) and group (intervention vs. 

control). Below is a description of the intervention and control groups. Figure 5.2 shows 

a schematic of data collected and activities in the two groups. 

Intervention tools 

Two tools were developed specifically for use in the intervention group during 

Phase I of this project: “Asthma Conversation Starter” booklet for pharmacists (Appendix 

A) and “Breathe Easier” pamphlet for patients (Appendix B).  Developed from the 

DRAW tool [81], the “Asthma Conversation Starter” provides pharmacists with guidance 

on how to discuss and resolve adherence-related issues. The DRAW tool was 

instrumental in helping pharmacists address patients’ barriers related to nonadherence 

because for each barrier, the ‘Work-up’ tool provides practical approaches and 

suggestions to address the barrier [27]. Similarly, if the main barrier identified with ASK-

12 was ‘forgetfulness’ then the “Asthma Conversation Starter” tool provides several 

strategies (e.g., set alarm on cell phone) to help resolve the problem(s). Additionally, to 
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ensure that the tools are patient-centered, once the barriers are identified, pharmacists 

further probe patients. For example, if patients have problems getting their refills on time, 

the “Asthma Conversation Starter” tool prompts pharmacists to inquire further regarding 

potential issues such as cost, access to primary care, transportation, or need for 

reminders. Since there is no instrument available for barrier identification or resolution of 

barriers specific to asthma, these two general instruments served as an initial framework 

for developing asthma-specific instruments with the goal of providing more effective 

patient-tailored services aimed at improving adherence specifically in asthma patients. 

Lastly, we worked with specialists to design the “Asthma Conversation Starter” so that it 

can quickly highlight the barriers, as well as strategies to overcome them. Essentially, the 

patient’s completed survey gets inserted under a shaded transparency that highlights 

problem areas. “Asthma Conversation starter” tips are on the adjacent side of the booklet 

in line with the specific barrier. A companion patient pamphlet (“Breath Easier”) includes 

easy tips to address common barriers to adherence with the actions and educational 

recommendations for patients, as well as a weblink for additional patient resources.  

In Phase 2 we obtained feedback from 5 community pharmacists via one-on-one 

interviews to solicit their input regarding: 1) developed instruments, and 2) feasibility of 

implementation of these instruments (as part of the asthma adherence intervention) into 

their practice settings. This has also been described in Manuscript #1, but it is presented 

here briefly. These sessions employed open-ended questions that focused on: 1) 

pharmacists’ experience in addressing adherence for patients with asthma, barriers, 

special concerns and perceptions regarding the proposed instruments, and 2) 
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implementation, benefits, barriers, strategies to overcome challenges, and how to sustain 

a continuous patient-pharmacist partnership. The goal of the interview sessions was to 

uncover asthma adherence problems not addressed in the proposed instruments and to 

identify pharmacists’ suggestions for implementing these instruments into practice, as 

well as potential concerns and how to overcome them. Accomplishment of Phase 2 

yielded a revised asthma-specific instrument derived from the acquisition of important 

knowledge from pharmacists so that the program can be integrated into practice in the 

most efficient and sustainable way.  

Intervention 

Phase 3, the focus of the current manuscript, is a pilot study to assess the impact 

of the intervention on adherence and asthma control with patients who have persistent 

asthma and who use community pharmacies. The following are the activities of the 

intervention group. Intervention pharmacists were trained on survey administration, 

obtaining informed consent, administering the surveys and utilizing the developed 

counseling tools. Each pharmacist was asked to recruit at least 5 adult patients meeting 

the inclusion criteria. The first in-person appointment (30-40 minutes) included time (15-

20 minutes) for patients to review the informed consent, complete the survey (identifying 

barriers to adherence, adherence, asthma control, demographics, and comorbid 

conditions) and to receive pharmacist counseling (15-20 minutes). Pharmacists identified 

reasons for nonadherence based on the survey and further probes, and provided patient-

specific education to resolve adherence issues (using the counseling tools “Asthma 

Conversation Starter” and “Breath Easier”). Action plans and recommendations were 
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developed for each patient. At the 1-month telephone follow-up, the pharmacist inquired 

about resolution of patient’s adherence barriers and asked if there were questions or 

concerns. During the 3-month in-person follow-up (15-20 minutes), a pharmacist 

assessed self-reported adherence, barriers to adherence and asthma control based on 

information from the patients’ follow-up survey. Pharmacists also reinforced suggested 

recommendations regarding medication taking behaviors, lifestyle, adherence and asthma 

control.  

Control 

The control group consisted of ommunity pharmacies where P3s received 

experiential education. During the required course orientation, P3s were trained in 

identifying patients with persistent asthma and in administering the survey. As part of the 

course requirements, each student recruited at least 1 patient with persistent asthma and 

assessed barriers, adherence and asthma control via the baseline survey. Each student also 

conducted a telephone follow-up within 3 months to determine if issues were resolved via 

a short patient survey that assessed asthma control and adherence.  

Covariates 

Covariates included demographic information (gender, age, race/ethnicity, 

education) and chronic conditions.  

Data collection and analysis  

Data from patients in the intervention group were collected via surveys during the 

2 sessions with the pharmacists: 1) in-person initial meeting and 2) in-person 3-month 

post-initial follow-up. Data from the control group were collected during 2 sessions: 1) 



 156 

in-person meeting and 2) telephone 3-month post-initial follow-up. Note that only asthma 

adherence and control were collected. Barriers data were not collected because of P3 

course time constraints. Once all surveys were completed, the data were consolidated into 

an Excel spreadsheet using a codebook. Table 5.1 shows the data collection time points 

and specific data elements collected.  Completed surveys provided to the researchers had 

no identifying information. The pharmacist retained the contact document which included 

patient name and phone number. All surveys included a unique code to facilitate data 

aggregation, but researchers were blinded to the identity of the patient.  

Descriptive statistics included means and frequencies. To address Objective 1, 

bivariate analyses (paired t-tests and chi-square tests) were used to compare intervention 

and control groups at baseline. To address objective 2, paired bivariate analyses (paired t-

tests) were run to determine whether there were changes in outcomes from the pre- to 

post-period. For the intervention group, all outcomes variables were compared, while for 

the control group, only asthma adherence and control were collected and compared.  Data 

were analyzed using SAS, Version 9.3 (Cary, NC). 

5.4 Results  

Of 36 patients who were recruited to participate in the study (intervention group), 

17 patients completed both pre and post surveys and were eligible for analysis. Of the 49 

patients who completed the baseline survey (control group), 12 provided information at 

follow-up. Table 5.2 displays a comparison of baseline patient characteristics between the 

intervention and control groups (Objective 1). Although baseline demographic 
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characteristics and comorbid conditions did not differ significantly between the two 

groups, there were significant (p<0.05) differences in the asthma outcomes (dependent 

variables) at baseline. Regarding demographics between the intervention and control 

groups, mean age was similar (41.7±16.6 vs. 37.7±11.4, respectively), as was the 

proportion of females (58.8% vs. 58.3%, respectively). Although not significantly 

(p=0.059) different, race/ethnicity in the control group was split between Caucasian 

(50%) and Hispanic/Latino (50%), while the intervention group was comprised of 41.2% 

Caucasian and only 17.6% Hispanic/Latino. The majority of participants had some 

college, college degree or higher: 64.7% (intervention) and 66.7% (control).  Regarding 

chronic conditions, similar proportions reported asthma as their only chronic condition 

[35.3% (intervention) vs. 41.7% (control)]. Although the prevalence of other chronic 

conditions appeared to vary, small cell sizes precluded valid analyses. 

Regarding asthma outcomes (dependent variables), the intervention and control 

groups differed significantly with adherence being higher in the intervention group 

compared to the control group (1.1±1.3 vs. 3.2±1.1, respectively). Almost half of 

participants in the intervention group (47.1%) had high adherence (Adherence score = 0), 

whereas most of the participants in the control group (75%) had low adherence 

(Adherence score = 3 or 4). Asthma control was significantly lower in the intervention 

group compared to the control group (15.1±3.5 vs.18.7±3.3, respectively), with 94.1% in 

the intervention group having uncontrolled asthma (ACT≤19) vs. only 50% in the control 

group. Barriers to adherence scores were significantly lower in the intervention group 
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compared to the control group (31.2±7.2 vs. 37.1±6.7, respectively), although the mean 

number of barriers were not significantly different (4.2±2.5 vs. 5.8±2.8, respectively).  

Objective 2 was to determine if the intervention resulted in improved medication 

adherence and asthma control.  Analyses were conducted separately between the 

intervention and control groups since they differed at baseline (as shown above). Also, 

barriers scores for the control group were not collected at follow-up; thus changes in 

barriers scores will only be presented for the intervention group. All the participants from 

the intervention group (N=17) had at least one barrier to adherence (i.e., responded “4” or 

“5” on the Likert scale for items 4-8 and “1” or “2” for items 1-3, 9-14) with 4.2±2.5 

mean number of barriers in the pre-intervention period (Table 5.2). The following 

barriers were most commonly reported: Item 6: not having an AAP and not reaching 

goals (52.9%), Item 10: use of inhaler more or less often than prescribed (47.1%), Item 1: 

forgetfulness (41.2%), Item 9: use of controller inhaler when symptoms present (35.3%) 

and Item 14: not having an inhaler when it was time to use it (35.3%) (Table 5.3). Out of 

the three subscales, inconvenience/ forgetfulness had the highest mean subscale score 

(2.5±0.8), closely followed by treatment beliefs (2.4±0.6) which means that these were 

the most problematic barriers. Paired t-tests revealed that the following individual 

barriers decreased significantly from pre- to post-intervention: possession of AAP 

(3.6±0.9 to 2.5±1.1; frequency change of barrier being present 52.9% vs. 17.6%, 

respectively), and cooperative work with doctor/nurse (2.7±1.0 to 1.8±0.6; frequency 

change of barrier being present 23.5% vs. 0%, respectively). The other individual barriers 
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scores also decreased (12 items) even though not statistically significant, and one item 

stayed the same.  

Table 5.4 shows that participants’ adherence remained unchanged from pre to 

post (1.1±1.3 to 1.1±1.2) and while not significantly different (p=0.055), the ACT score 

increased from 15.1±3.5 (pre) to 17.8±4.9 (post). However, when examining the change 

in total barrier score from pre to post, barriers decreased significantly from 31.2±7.2 to 

27.4±6.7 (p=0.035). When the scores for each of the three subscales were compared 

separately, treatment beliefs barriers scale score decreased significantly (p=0.008).  

As mentioned previously, because baseline asthma characteristics differed 

significantly between the intervention and control groups, the change scores between the 

treatment and control groups were not directly compared. However, a comparison of 

adherence and asthma control change from pre to post period in intervention and control 

groups are presented (Table 5.4). These analyses demonstrated the following results: 

adherence did not change significantly, even though unlike in the intervention group 

where the adherence remained unchanged, participants in the control group had an almost 

1 (0.9±1.7) point decrease in the Morisky score, which indicates improvement in 

adherence. When examining asthma control in the control group, there was a 

nonsignificant decrease of 0.3±5.3 points (p=0.832), whereas in the intervention group, 

there was an almost 3 (2.7±5.4) point improvement in asthma control (p=0.055).  

Multivariate analyses were originally planned, but due to the small sample sizes and 

insignificant bivariate results for adherence and asthma control from the pre to post 

periods these analyses were not conducted.  
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5.5 Discussion 

This study was designed to help patients with persistent asthma who utilize 

controller medications with methods to improve adherence. Overall asthma management 

strategies in this study were implemented through a patient-centered approach of 

identifying and addressing barriers to adherence in community pharmacy settings. 

Utilizing the following developed intervention tools: patient survey to identify adherence 

barriers, pharmacist booklet “Asthma Conversation starter” to guide pharmacist-patient 

interactions and patient pamphlet “Breathe easier” to reinforce education provided, this 

study aimed to better understand whether the proposed intervention was effective. Thus, 

asthma adherence, barriers (intervention group only) and asthma control from pre to post 

period in both the intervention and control groups were compared.  

The patient survey helped to reveal in a timely manner patient-specific barriers. 

We found that in both groups participants had at least one barrier, with the following 

means of 4.2±2.5 and 5.8±2.8 in the intervention and control groups, respectively.  

Higher number of barriers in the control group was congruent with significantly lower 

adherence compared to intervention group. At baseline, the reported barriers included 

items from all three domains, which signal variety of possible reasons for nonadherence, 

hence the recognition of specific barriers of patients may be an important step for 

implementing targeted counseling.   

The most frequently reported adherence barriers item pertains to treatment beliefs 

subscale and refers to possession of AAP and knowing the goals of asthma management. 
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More than half of participants in the intervention group reported this barrier, which was 

also found in other studies [14, 28]. Surprisingly, several studies examining physicians’ 

perceptions regarding the need for an AAP revealed that they felt the AAP was not 

required [29-31]. Perhaps lack of physician endorsement may lead to patients not 

receiving AAPs from providers, however, research indicates that setting goals for patients 

is an important step for asthma improvement [14]. Thus, encouraging patients to obtain 

an AAP and to set goals may lead to improvements in adherence.  

Four additional prevalent barriers to adherence in this study were 1) forgetfulness, 

2) symptom-based use of controller inhalers, 3) not using inhaler as prescribed and 4) not 

having the inhaler when needed. Although these were identified at baseline, there were 

no significant changes in the follow-up analysis. Forgetfulness is a common reason for 

nonadherence among patients with asthma, however in this study participants were 

encouraged to be proactive by taking actions on their own to overcome this barrier 

through suggested strategies (e.g., getting reminders apps or signing up for text messages 

reminders). Potentially, more advanced technologies, such as automated phone calls and 

audiovisual reminder devices, should be implemented as they have been shown to 

positively impact adherence [32]. The misconception of using controller inhalers only 

when symptoms are present is well documented [12, 33]. It is also evident that with 

provision of education by pharmacists, patients can better understand asthma as well as 

how to use their medications appropriately [20-21], but was not supported in this study. 

This should be addressed together with focus on understanding the difference between 

rescue and controller inhalers [7, 33-34]. The positive patients’ response regarding “not 
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using inhaler as prescribed” reiterates the presence of the barrier to adherence, and 

pharmacists should probe further to determine specific causes if not addressed in the 

survey. When a patient’s nonadherence is due to not having an inhaler when needed, 

pharmacists should work with the patient to collaboratively develop strategies for having 

access to an inhaler when needed.        

Study findings demonstrate that two barriers were resolved over a course of 3 

months after the intervention. Regarding the first barrier, two-thirds of participants 

without AAPs and awareness about their asthma management goals at the baseline (N=9) 

were found to report having an AAP and being aware of the goals at the 3-month follow-

up (N=6). The pharmacists were proactive in providing patients with AAP or they 

referred patients to their primary care providers to obtain AAPs. In previously conducted 

studies, provision of written information and education was shown to improve controller 

inhaler adherence [35-36]. Regarding the second barrier, all the patients (N=4) who 

disagreed that they “work cooperatively with their doctor/nurse to make decisions” at the 

baseline, indicated that they do so at the final appointment. As nonadherent patients 

demonstrate lack of knowledge and misperceptions regarding medications [37], 

communication between health care providers and patients, together with a cooperative 

approach may result in improvements in knowledge and skills, which may lead to 

positive outcomes. Our approach seemed to be successful in promoting team-based care.  

Even though we anticipated observing significant improvements in adherence and 

asthma control, in intervention group, this was not the case in our study. One of the 

reasons for no difference in adherence for pre and post measures in the intervention group 
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may be due to a ceiling effect. The intervention group scored 1.1±1.3 (medium 

adherence) on the Morisky scale at baseline, with the highest level of adherence being 0 

(high adherence). Although the control group started with a lower adherence score of 

3.3±1.1 (low adherence) and improved by 1 point to 2.3±1.2, the study may not have 

been powered to detect any significant differences. As for asthma control in the 

intervention group, the score increased by 2.8 points, which was not statistically 

significant, but clinically meaningful as the minimally important difference in ACT score 

is between 2 and 3 [38]. Conversely, the difference in ACT scores in control group was 

0.3 points. The clinically meaningful change of ~3 points in the intervention group vs. 

relatively no change in the control group may lend support to the effectiveness of the 

patient-centered barrier resolution approach on asthma control compared to usual care. In 

another study evaluating the effectiveness of an integrated care program, asthma control 

improved significantly at 12 months follow-up [35]. Perhaps with a longer follow-up, our 

study results could be similar.  

Study findings show significant improvement in adherence barriers scores 

between pre and post periods, which indicates, that pharmacists using a patient-centered 

barriers approach, were effective in resolving barriers. From the three separate subscales, 

“treatment beliefs” was the only one with significant improvement from pre to post 

period. This highlights the need to focus on beliefs in asthma management, as barriers 

related to beliefs are associated with problematic disease control [39]. The modified ASK 

instrument includes six items pertaining to “treatment beliefs”: believe that the inhaler 

will help, knowing how to use an inhaler (knowledge of medication), having an AAP and 
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knowing the goals (multiple), having someone to call with questions about an inhaler 

(social support), working together with doctor/nurse to make decisions (social support), 

and using a controller inhaler not when having symptoms only (knowledge of 

medications/concern beliefs) [40]. The most commonly reported patient health beliefs 

(necessity beliefs, concern beliefs, knowledge of medications) and social support that 

impact adherence are reflected in the ASK-12, which makes it a valuable tool to use [7, 

11]. To our knowledge, this is the first study that used barrier adherence scores as an 

outcome, so the comparison of this parameter in asthma is precluded.             

This study was subject to several limitations. First, this pilot study is ongoing and 

the data presented are preliminary. We anticipate that with larger sample sizes (which 

will increase power) for follow-up, the results may differ. Second, the comparison with 

the control group is informative in nature, rather than a measure of effectiveness of the 

intervention. Non-randomization and use of convenience sampling led to groups that 

were dissimilar on important asthma characteristics at baseline. Although 36 

(intervention group) and 49 (control group) participants completed the baseline survey, 

only those who also completed the 3-month follow-up were included in this analyses. 

Third, self-reported adherence, persistency of asthma and asthma control may be a source 

of recall bias. This bias could be resolved with coupling self-reported measures with 

objective measures such as using pharmacy claims to calculate adherence using 

proportion of days covered or medical claims to verify asthma control. However, 

questions revealing barriers to adherence should not contribute to this bias as they ask 

about patient’s experiences, beliefs and perceptions rather than recall of specific events or 
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frequencies. Additionally, adherence was measured with generic instrument MMAS-4, 

which is not asthma-specific; however, it was validated among patients with asthma. 

Fourth, another study limitation is selection bias as this study examined adherence and 

barriers to adherence among a convenience sample of patients who were picking up their 

prescription for asthma medication. High adherence at baseline in the intervention group 

may be representative of a more proactive patient population, whereas lower adherence in 

the control group may represent patients who have a higher need. Results may differ if 

use of the patient barriers tool becomes common practice in community pharmacies. 

Fifth, participants were from Travis County community pharmacies an only a low 

proportion were not college educated and reported cost as a barrier to adherence. 

Consequently, results from this patient sample may not be generalizable to a broader 

population of asthma patients or to specific ethnic, geographic or social groups, as well as 

the underserved. Sixth, in order to capture changes in asthma adherence and asthma 

control, a longer prospective observation and data collection period might be needed as 3 

months may not be adequate to assess the impact of the intervention. Finally, we suggest 

using the more reliable and valid updated Morisky 8-item scale (MMAS-8), which may 

be more sensitive in capturing changes in adherence [41]. To reduce respondent burden, 

the 4-item scale was used in this study as opposed to the 8-item scale.  

5.6 Conclusions 

Preliminary results from this pilot study show that a proposed approach of 

identifying and addressing patient-specific barriers to adherence delivered by pharmacists 
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is efficient in resolving the barriers. It also has potential to improve asthma control as the 

ACT score changed by almost 3 points over a 3-month period, which is clinically 

significant. The findings support the need for targeted approach in asthma care, as 

reasons for nonadherence vary among patients. Individually targeting patient needs 

during counseling may yield improved outcomes. Future research will test the 

effectiveness of utilizing the tools in pharmacy practice on a larger scale.   
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Figure 5.1 Modified Asthma specific ASK-12 items 

Note: Inhaler below refers to 

CONTROLLER inhaler 

Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 

1. I just forget to use my inhaler some of 

the time 
☐ ☐ ☐ ☐ ☐ 

2. I run out of my inhaler because I don’t 

get refills on time 
☐ ☐ ☐ ☐ ☐ 

3. Using my inhaler more than once a day 

is inconvenient 
☐ ☐ ☐ ☐ ☐ 

4. I feel confident that my inhaler will help 

me 
☐ ☐ ☐ ☐ ☐ 

5. I know how to use my inhaler correctly ☐ ☐ ☐ ☐ ☐ 

6. I have an Asthma Action Plan and 

know if I am reaching my goals 
☐ ☐ ☐ ☐ ☐ 

7. I have someone I can call with questions 

about my inhaler 
☐ ☐ ☐ ☐ ☐ 

8. My doctor/nurse and I work together to 

make decisions  
☐ ☐ ☐ ☐ ☐ 

9. I only use my inhaler when I am 

having symptoms such as shortness of 

breath,  coughing, wheezing, or chest 

tightness    

☐ ☐ ☐ ☐ ☐ 

 

 

 

Have you… 

In the 

last 

week 

In the 

last 

month 

In the 

last 3 

months 

> 3 

months 

ago 

Never 

10. Used your inhaler more or less often than 

prescribed? 
☐ ☐ ☐ ☐ ☐ 

11. Skipped or stopped using your inhaler 

because you didn’t think it was working? 
☐ ☐ ☐ ☐ ☐ 

12. Skipped or stopped using your inhaler 

because it made you feel bad? 
☐ ☐ ☐ ☐ ☐ 

13. Skipped, stopped, not refilled, or used 

less of inhaler because of the cost?  
☐ ☐ ☐ ☐ ☐ 

14. Not had your inhaler with you when it 

was time to use it?  
☐ ☐ ☐ ☐ ☐ 

 
Bolded items reflect additions to the ASK-12 survey; “Medication” was replaced with “Inhaler” 
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Figure 5.2 Intervention and control group components and data collection process 

 

ACT=Asthma Control Test 

 

Table 5.1 Data collection elements throughout the study period for the control and 

intervention groups 

 Baseline 3-month follow-up 

Dependent variables INT CNT INT CNT 

Adherence      

Asthma control     

Barriers     
INT-Intervention; CNT-Control  
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Table 5.2 T-test and chi-square comparison of baseline characteristics between 

intervention (N=17) and control groups (N=12) 

 Intervention group Control group 
p-value Variable 

N=17 % N=12 % 

Age (years), mean (SD) 41.7 16.6 37.7 11.4 0.482
a
 

 N % N %  

Female  10 58.8 7
b 

58.3 0.465
c
 

Race/Ethnicity   

 

   0.059
c
 

Caucasian 7 41.2 6 50.0  

African American 2 11.8 0 0  

Hispanic/Latino 3 17.6 6 50.0  

Other 5 29.4 0 0  

Level of education   

 

   0.227
c
 

Some high school 3 17.6 1 8.3  

High school 3 17.6 3 25.0  

Some college 5 29.4 0 0  

College 4 23.5 6 50.0  

Postgraduate 2 11.8 2 16.7  

Chronic condition(s) 

 

   N/A
d
 

None
e 

6 35.3 5 41.7  

Hypertension 4 23.5 1 8.3  

Diabetes 1 5.9 2 16.7  

Dyslipidemia 1 5.9 2 16.7  

Other
f 

8 47.1 6 50.0  

Adherence, mean (SD)
g
 1.1 1.3 3.2 1.05 <0.0001

a
 

Adherence level     0.003
c
 

High 8 47.1 0 0  

Medium 6 35.3 3 25.0  

Low 3 17.6 9 75.0  

ACT, mean (SD) 15.1 3.5 18.7 3.3 0.009
a
 

Control level     0.006
c
 

≤19 (uncontrolled) 16 94.1 6 50.0  

>19 (controlled) 1 5.9 6 50.0  

Barrier to adherence score,  

mean (SD)
h
  31.2 7.2 37.1 6.7 0.035

a
 

Number of barriers, mean (SD) 4.2 2.5 5.8 2.8 0.113
a
 

ACT=Asthma Control Test 
aT-test 
bOne observation is missing 
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Table 5.2 (continued)  

cFisher’s exact test 
dCell sizes too small for analysis 
eOther than asthma 
f Depression, chronic pain, gastrointestinal disorder, thyroid disease, 

heart disease, arthritis, obesity, allergies, multiple sclerosis, osteoporosis 
g0=high; 1-2=medium; 3-4=low   
hBarrier score range: 14-70; higher score = more barriers 
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Table 5.3 Paired t-test comparison of differences in barriers to adherence from pre 

to post period among the intervention group (N=17) 

 Intervention group, N=17 

 Pre Period Post Period  

Individual Barriers 
Mean

a
 

(SD) 

Barrier 

present
b
 

N 

(%) 

Mean
a
 

(SD) 

Barrier 

present
b
 

N 

(%) p-value
c
 

1. I just forget to use my inhaler some 

of the time 
2.6 (1.4) 7 (41.2%) 2.6 (1.2) 6 (35.3%) 0.8637 

2. I run out of my inhaler because I 

don’t get refills on time 
2.3 (1.1) 4 (23.5%) 2.3 (1.2) 4 (23.5%) 0.8592 

3. Using my inhaler more than once a 

day is inconvenient 
2.5 (1.2) 5 (29.4%) 2.5 (1.1) 5 (29.4%) 0.8348 

4. I feel confident that my inhaler will 

help me 
1.7 (0.8) 1 (5.9%) 1.6 (0.9) 1 (5.9%) 0.6830 

5. I know how to use my inhaler 

correctly 
1.5 (0.8) 1 (5.9%) 1.5 (0.8) 1 (5.9%) 1.0 

6. I have an Asthma Action Plan and 

know if I am reaching my goals 
3.6 (0.9) 9 (52.9%) 2.5 (1.1) 3 (17.6%) 0.0016 

7. I have someone I can call with 

questions about my inhaler 
2.4 (1.2) 3 (17.6%) 1.9 (0.7) 1 (5.9%) 0.0952 

8. My doctor/nurse and I work together 

to make decisions 
2.7 (1.0) 4 (23.5%) 1.8 (0.6) 0 (0%) 0.0005 

9. I only use my inhaler when I am 

having symptoms such as shortness 

of breath,  coughing, wheezing, or 

chest tightness    

2.6 (1.5) 6 (35.3%) 2.6 (1.5) 6 (35.3%) 0.8892 

10. Used your inhaler more or less often 

than prescribed? 
2.9 (1.7) 8 (47.1%) 2.6 (1.8) 7 (41.2%) 0.5241 

11. Skipped or stopped using your 

inhaler because you didn’t think it 

was working? 

1.2 (0.7) 1 (5.9%) 1.1 (0.2) 0 (0%) 0.3818 

12. Skipped or stopped using your 

inhaler because it made you feel bad? 
1.1 (0.2) 0 (0%) 1.0 (0) 0(0%) 0.3322 

13. Skipped, stopped, not refilled, or 

used less of inhaler because of the 

cost? 

1.3 (0.9) 1 (5.9%) 1.2 (0.5) 0 (0%) 0.4220 

14. Not had your inhaler with you when 

it was time to use it?  
2.5 (1.5) 6 (35.3%) 2.3 (1.7) 6 (35.3%) 0.7583 

Total Barriers Scale Score
d 31.2 (7.2)  27.3 (6.7)  0.0349 

a Individual barrier score range: 1-5; higher score = more barriers 
b Likert scale response “4” or “5” for Items 4-8; or “1” or “2” for Items 1-3, 9-14 
c Paired t-test  
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Table 5.3 (continued)  

d Barrier score range: 14-70; higher score = more barriers 

      Inconvenience/forgetfulness subscale 

        Treatment beliefs subscale 

        Behavior subscale 
 
 
Table 5.4 Comparison of adherence, asthma control and barrier score between 

participants in pre and post groups  

 Pre 

Mean (SD) 

3-Month post 

Mean (SD) 

Mean 

difference pre 

to post 

p-value 

Adherence 

Intervention 1.1 (1.3) 1.1 (1.2) 0 (1.2) 1.00 

Control 3.2 (1.0) 2.3 (1.1) 0.9 (1.7) 0.08 

ACT 

Intervention 15.1 (3.5) 17.8 (4.9) -2.7 (5.4) 0.055 

Control 18.7 (3.3) 18.4 (3.7) 0.3 (5.3) 0.832 

Barriers score (Intervention only)
a
 

Overall
b 

31.2 (7.2) 27.3 (6.7) 3.9 (6.9) 0.035 

Subscales
c
     

Behavior  1.8 (0.6) 1.6 (0.6) 0.2 (0.7) 0.318 

Forgetfulness  2.5 (0.8) 2.4 (0.9) 0.1 (0.5) 0.764 

Beliefs  2.4 (0.6) 2.0 (0.6) 0.5 (0.6) 0.008 
ACT=Asthma Control Test: >19 (controlled); ≤19 (uncontrolled) 
aFollow-up data not collected in control group 
bBarrier score range: 14-70; higher score = more barriers 
cSubscale scores were adjusted for number of items in the subscale 
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5.8 Appendices 

Appendix A 

Pharmacist’s Booklet “Asthma Conversation Starter” 

 

 

 

 

 

 

 

ADHERENCE ENHANCEMENT 

PROGRAM FOR PATIENTS 

WITH ASTHMA 
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1. PUT PAGE 2 OF THE COMPLETED 

SURVEY UNDERNEATH THE 

TRANSPARANCY PAGE 

 

2. IDENTIFY WHICH OF THE MARKED 

ITEMS ARE IN THE RED SHADED 

AREA 

 

3. ADDRESS THE SHADED ITEMS BY 

LOOKING ON THE RIGHT SIDE OF 

THE PAGE FOR SUGGESTIONS AND 

USING THE PATIENT PAMPHLET 

FOR EDUCATION AND 

REINFORCEMENT 
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Note: Inhaler below refers to 

CONTROLLER inhaler 
Suggested Actions 

1. I just forget to use my inhaler some of 

the time 
Reminder tools, adherence aids or alarms A1/A2 

2. I run out of my inhaler because I 

don’t get refills on time 
Reminder tools, adherence aids or alarms A1/A2 

3. Using my inhaler more than once a 

day is inconvenient 
Simplifying regimen if possible 

4. I feel confident that my inhaler will 

help me 
Patient education, guided counseling A2/A4 

5. I know how to use my inhaler 

correctly 
Video link A2 

6. I have an Asthma Action Plan and 

know if I am reaching my goals 
Obtain Asthma Action Plan A3 

7. I have someone I can call with 

questions about my inhaler 
Building a support network A5 

8. My doctor/nurse and I work together 

to make decisions  
Partnering with your healthcare provider A5 

9. I only use my inhaler when I am 

having symptoms such as shortness of 

breath,  coughing, wheezing, or chest 

tightness    

Patient education, guided counseling A4 

 

Have you…  

10. Used your inhaler more or less often 

than prescribed? 
Patient education, guided counseling A1/A2/A4 

11. Skipped or stopped using your inhaler 

because you didn’t think it was 

working? 

Patient education, guided counseling A1/A2/A4 

12. Skipped or stopped using your inhaler 

because it made you feel bad? 
Discuss side effects management A7  

13. Skipped, stopped, not refilled, or used 

less of inhaler because of the cost?  
Cost reducing strategies A6 

14. Not had your inhaler with you when it 

was time to use it?  
Reminder tools, adherence aids or alarms A1/A2 

 

15. How often do you use your peak flow 

meter?  
Consider obtaining and using a peak flow meter 
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A1/A2 

Discuss the most suitable items and mark it in the pamphlet  

 

 

 
 

 



 182 

 

A3 

Discuss what a good-partial-poor control is and help to get and use Asthma Action 

Plan 
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A4 

Provide a patient with general understanding of asthma and types of medications: 

when to take reliever, and how to use a controller (why adherence is important) 
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A5 

Making sure that a patient knows whom to address questions or concerns 
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 A6 

Cost reducing strategies available for patients; For ex., Symbicort $25 Guarantee 

Program (AstraZeneca) 
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A7 

 

If you use preventer medicine there is a small risk of having a sore tongue, sore 

throat, hoarseness of the voice and a mouth infection called thrush. To help prevent 

these side effects, rinse your mouth out and brush your teeth after using your 

preventer inhaler. Using a spacer will also help reduce the possibility of thrus 
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Appendix B 

 
Patient Pamphlet “Breath Easier” 
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6. CHAPTER SIX: Summary of Dissertation  

A significant number of patients with asthma experience serious health difficulties 

because they do not take their asthma medications as prescribed. One of the approaches 

that may improve asthma care is provision of patient-centered counseling by pharmacists 

to enhance adherence and improve patient outcomes. In this three-study dissertation we 

used mixed-methods study design to develop tools for use in community pharmacy 

settings, pilot-test developed instruments, and provide preliminary results on 

effectiveness.     

 

STUDY ONE: Adherence Enhancement for Patients with Asthma in Community 

Pharmacy Practice: Instruments Development and Pharmacists’ Feedback 

In the study one, we first conducted a literature review to identify common 

barriers to adherence for patients with asthma and instruments that address barriers to 

adherence. Based on the findings, we developed the following patient-centered, asthma 

specific tools for community pharmacy settings to address key asthma adherence barriers: 

1) survey to identify patient-specific barriers to adherence, 2) “Asthma Conversation 

Starter” booklet for pharmacists, and 3) “Breathe Easier” pamphlet for patients to provide 

educational recommendations. Through a series of interviews with community 

pharmacists (N=5) three topics were identified. In the first topic “use of tools and overall 

approach”, pharmacists reported that: 1) identifying patients’ needs is important and 2) 

the proposed approach using the tools is capable of identifying and addressing specific 

patients’ concerns, and 3) the tools were easy to use and helpful. In the second topic, 
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“barriers to implementation”, pharmacists indicated themes such as 1) time and 

workflow, 2) patients’ perception of the pharmacists and 3) absence of reimbursement. 

The last topic included “facilitators and suggestions for implementation” with 

pharmacists providing strategies such as: 1) identifying patients upfront based on their 

refill history, 2) flagging filled prescriptions, 3) raising awareness among patients, 4) 

involving technicians in the process of identifying patients, 5) having a dedicated 

pharmacist on-board, and 6) adding the proposed approach into in-store health 

clinics/fairs.   

 

STUDY TWO: Examination of Barriers to Medication Adherence, Asthma 

Management and Control among Community Pharmacy Patients with Asthma 

 Study two was a pilot test of the developed tool for identification of patients’ 

barriers to adherence in community pharmacy settings. Overall, reasons for not being 

adherent to asthma controller medications varied, but inconvenience/forgetfulness and 

treatment beliefs were most common and presence of multiple barriers was associated 

with poorer adherence. We found no significant association between adherence and 

asthma control, which might be indicative of self-reported nature of these parameters and 

need for additional data, such as patient-level medical and pharmacy insurance claims. 

Significant association was found between Morisky adherence scale score and modified 

ASK-12 instrument barrier score, as well as with reported number of barriers. We also 

found that possession of asthma action plan was a significant predictor of better level of 

adherence, although less than half of patients had such plan. It signals that pharmacists 



 193 

may play a role in encouraging attainment and use of an asthma action plan to help 

patients achieve their asthma-related goals.       

 

STUDY THREE: Improving Asthma Management: Patient-Pharmacist Partnership 

Program in Enhancing Therapy Adherence 

In study three, the developed tools were pilot-tested in community pharmacy 

settings with the goal of providing preliminary outcomes of the proposed strategy. The 

intervention included identifying patients with persistent asthma and evaluating them for 

asthma medication adherence, barriers to adherence and asthma control. The intervention 

consisted of patient-specific education and counseling pertaining to their adherence issues 

using counseling tools “Asthma Conversation Starter” (pharmacist) and “Breath Easier” 

(patient). After a 3 month period, patients’ data on adherence, barriers and asthma control 

were collected and evaluated again. In the control group, patients were invited to be 

evaluated for the same parameters as the intervention group, followed by provision of 

usual care and follow-up in 3 months. Analyses of outcomes revealed significant 

improvement in barrier score between pre and post period (increase by 3.9±6.9, p=0.035) 

in intervention group and clinically meaningful increase in asthma control by 2.7 ACT 

score points. There were no significant changes in adherence pre to post in both the 

intervention and control groups.  

One of the major challenges in this study was participant retention, which reduced 

the sample size due to follow-up attrition. Other issues included 1) significant difference 

of participants’ adherence and asthma control in intervention vs. control group at 
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baseline, 2) almost half of the patients in intervention group had high adherence. With 

this, we were unable to observe significant improvement in adherence and asthma control 

when comparing pre-post data in intervention group, and were not able to compare 

changes in outcomes between intervention and control. However, the proposed 

intervention appeared to be effective in changing patients’ treatment beliefs and reducing 

adherence barrier score.  

CONCLUSIONS          

Organizations, such as the World Allergy Organization, the American Academy 

of Asthma Allergy and Immunology and many others, declared the need for better 

adherence to asthma controller medications decades ago. Several strategies were 

implemented based on the results of studies supported by these organizations (e.g., 

Guidelines EPR-3 requires adherence evaluation before altering the medication dose). 

Nevertheless, at least half of the patients in need for regular use of controller medications 

continue to be non-adherent. We are still facing the challenge of finding a better strategy 

to help asthmatic patients. Pharmacists can be instrumental in this quest as they have 

access to personal health information and ability to have face-to-face communication 

with patients. Recent studies show that tailoring health behavior change (adherence) to 

individual patient-level factors is more efficient, due to personalized goal-setting. Thus, 

identifying barriers to adherence and targeting counseling during patient-pharmacist 

interaction may improve adherence to asthma therapy and overall control of asthma. With 
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this, it is critical to provide pharmacists with concise, effective and time-efficient tools 

that enhance encounters with patients.   

In this three studies project, we were able to develop tools for use in community 

pharmacy settings, obtain pharmacists’ opinions on such approach overall, as well as 

specific suggestions for the tools modifications and implementation of such approach into 

their practice. Then, we pilot-tested the proposed tools and found that such approach is 

instrumental for identifying patient specific issues that need to be addressed and that it 

was effective in resolving barriers to adherence. Even though we did not find significant 

improvement in adherence and asthma control, there is a potential in use of this approach 

as the effect on asthma management was positive. Data from a larger sample may change 

the results of the effectiveness of the proposed program.  

This dissertation’s findings provide insight into adherence behavior of patients 

with asthma and identify a multitude of reasons for nonadherence. Most common reasons 

are rooted in therapy beliefs and can be effectively targeted by pharmacists. In this study 

we found that pharmacists helped patients to obtain an asthma action plan and change 

patient therapy beliefs.   

Overall, these studies emphasize the complex nature of asthma medication 

nonadherence. To improve adherence, it is important to establish team-work in 

addressing this problem and learn patient-specific issues to address them efficiently. 

Findings from these studies may be enriched by additional data and can be used by 

healthcare providers, especially pharmacists, and those who are planning to develop and 

implement patient-centered interventions for patients with asthma. With regards to 
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current research, results from this study are planned to be scaled to larger populations 

known to be at increased risk for asthma exacerbations due to poor adherence to asthma 

therapy. Study results may also be used to help develop programs for other lung 

condition where inhaler use is prevalent, such as chronic obstructive pulmonary disease 

(COPD). Lastly, findings may further be adapted for use among children and adolescents 

with asthma. 
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Appendix A 

Pharmacist Script and Action Plan for the Appointment #1 
1. Please, identify a patient who is filling the prescription for one of the asthma 

controller inhalers. 

 
2. Make sure that this inhaler was prescribed for asthma (not COPD) 

“Is this medication prescribed for your asthma?” 
If the inhaler is for asthma: please proceed  
If not, please say: “Thank you!” and do not proceed with further questions  
 

3. Ask a patient whether s/he needs to take the inhaler regularly (not a 

seasonal/intermittent asthma) 

“Has you doctor suggested that you use your inhaler regularly?” 
If the answer is “yes” or “don’t know”: please proceed  
If not, please say: “Thank you!” and do not proceed with further questions  
 
“Do you have asthma symptoms most of the time or is it just a seasonal 
condition?” 
If the answer is “yes” or “don’t know”: please proceed 
If not, please say: “Thank you!” and do not proceed with further questions  
 

4. Please, invite the patient to participate in the study 

“We have noticed that many patients with asthma have difficulties taking 
their medications and with all of the cedar and pollen in the air, we want to 
help patients better manage their asthma and invite you to participate in 
the study. The goal of this program is to better understand what difficulties 
you are facing with managing your asthma and to provide you with help 
addressing these challenges, so you know how to deal with your asthma 
and feel well.  
You will need to answer a brief questionnaire and then we will talk about 
your asthma. If you agree to participate and complete the questionnaire 
today, you will receive $25 gift card as a token of appreciation. We also 
would like to talk to you two more times (in a month via phone and in 3 
months in-person). During the third appointment you will receive $25 gift 
card.  
Are you be interested participating in this program with the goal of 
improving how you take your medications for your asthma?” 
If the answer is “yes” or “don’t know”: please proceed 
If not, please say: “Thank you!” and do not proceed with further questions  
 
 

5. Please provide a participant with 3 documents: 

a. Cover letter 
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b. Two copies of Consent form (they need to sign both and keep one for 

their record, another – for the pharmacist) 

c. Survey #1 

6. When the patient is done with the survey, take a signed copy of Consent form 

and the completed Survey. 

 
7. Fill in the yellow page with the patient information: name, phone number, 

medication taken and whether the patient agrees to be contacted via phone in a 

month post-initial visit and show up for the 3 month post-initial follow-up.   

 
8. Put page 3 of the survey under the transparency page using the Pharmacist’s 

booklet (as instructed) and identify the items shaded in red. Please discuss these 

barriers with the patient providing him/her with the needed education, clarifying 

all the patient’s questions.  

 
9. Take the Patient pamphlet and mark and explain what information is pertinent to 

the patient’s specific barriers. Provide your name and phone number at the 

designated area of the Pamphlet, as well as their doctor’s information.   

 
10. Hand the Pamphlet to the patient and emphasize what information should be 

reviewed again by the patient.  

 
11. Notify a patient that s/he will be contacted via phone in a month for 5-10 minutes 

follow-up and also for scheduling an in-person appointment.  

 
12. Give $25 gift card to the participant. 

 
13. Mark your calendar for the phone follow-up discussion. 

 
14. Provide any comments regarding the key issues discussed.  

Comments: 
______________________________________________________________________
______________________________________________________________________
____________________________________________________ 

Thank You! 
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Appendix B 

Survey #1: Your Asthma Experiences 

The following questions ask about your asthma symptoms. Please answer each 

question by marking ONE box. If you are unsure about how to answer, please give 

the best answer you can.  

 
1. Do you know the difference between your ‘rescue’ and ‘controller’ inhaler? 

 Yes       No, STOP here and ask a pharmacist to explain it to you. Then 

proceed  answering the remaining questions. 
 

2. During the past 4 weeks, how often have you used your rescue inhaler or nebulizer 

medication (such as Ventolin
®
 or albuterol)? 

 3 or more times per day 

 1 or 2 times per day 

 2 or 3 times per week 

 Once a week or less 

 Not at all 

 

 

3. I have difficulties using my inhaler(s). 

 Strongly agree 

 Agree 

 Neutral 

 Disagree 

 Strongly disagree 

 

 

4. When you feel better do you sometimes stop using your controller inhaler?  

 Yes  No 

 

 

5. During the past 4 weeks, how often did your asthma symptoms (wheezing, coughing, 

shortness of breath, chest tightness or pain) wake you up at night or earlier than usual 

in the morning? 

 4 or more nights a week 

 2 or 3 nights a week 

 Once a week 

 Once or twice a week 

 Not at all 
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6. How would you rate your asthma control during the past 4 weeks? 

 Not controlled at all 

 Poorly controlled 

 Somewhat controlled 

 Well controlled 

 Completely controlled  

 

7. In the past 4 weeks, how much of the time did your asthma keep you from getting as 

much done at work, school or at home? 

 All of the time 

 Most of the time 

 Some of the time 

 A little of the time 

 None of the time 

 

8. During the past 4 weeks, how often have you had shortness of breath? 

 More than once a day 

 Once a day 

 3 to 6 times a week 

 Once or twice a week 

 Not at all 

 

9. Have you EVER been hospitalized (at least overnight) due to your asthma?  

 Yes   No 

 

10. In the past 12 months, how many times have you been hospitalized (at least 

overnight) for an asthma attack?  

(IF NONE WRITE “0”) ________________ 

 

11. In the past 12 months, how many times did you get treatment for an acute asthma 

attack at a doctor’s office, urgent care facility or emergency department (ER)?  

(IF NONE WRITE “0”)__________________ 

 

12. In the past 12 months, how many times have you been given oral corticosteroids 

(such as prednisone, methylprednisolone, Medrol®) for a flare up of your asthma?  

(IF NONE WRITE “0”)___________________ 

 

13. Do you ever forget to use your controller inhaler? 

       Yes  No 

 

14. Are you having problems remembering to take your controller inhaler? 

       Yes  No 
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Note: Inhaler below refers to 

CONTROLLER inhaler 

Strongly 

Agree 
Agree Neutral Disagree 

Strongly 

Disagree 

15. I just forget to use my inhaler some of 

the time 
☐ ☐ ☐ ☐ ☐ 

16. I run out of my inhaler because I don’t 

get refills on time 
☐ ☐ ☐ ☐ ☐ 

17. Using my inhaler more than once a day 

is inconvenient 
☐ ☐ ☐ ☐ ☐ 

18. I feel confident that my inhaler will help 

me 
☐ ☐ ☐ ☐ ☐ 

19. I know how to use my inhaler correctly ☐ ☐ ☐ ☐ ☐ 

20. I have an Asthma Action Plan and 

know if I am reaching my goals 
☐ ☐ ☐ ☐ ☐ 

21. I have someone I can call with questions 

about my inhaler 
☐ ☐ ☐ ☐ ☐ 

22. My doctor/nurse and I work together to 

make decisions  
☐ ☐ ☐ ☐ ☐ 

23. I only use my inhaler when I am 

having symptoms such as shortness of 

breath,  coughing, wheezing, or chest 

tightness    

☐ ☐ ☐ ☐ ☐ 

 

 

 

Have you… 

In the 

last 

week 

In the 

last 

month 

In the 

last 3 

months 

> 3 

months 

ago 

Never 

24. Used your inhaler more or less often than 

prescribed? 
☐ ☐ ☐ ☐ ☐ 

25. Skipped or stopped using your inhaler 

because you didn’t think it was working? 
☐ ☐ ☐ ☐ ☐ 

26. Skipped or stopped using your inhaler 

because it made you feel bad? 
☐ ☐ ☐ ☐ ☐ 

27. Skipped, stopped, not refilled, or used 

less of inhaler because of the cost?  
☐ ☐ ☐ ☐ ☐ 

28. Not had your inhaler with you when it 

was time to use it?  
☐ ☐ ☐ ☐ ☐ 
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29. Sometimes if you feel worse when you use the controller inhaler, do you stop using 

it? 

      Yes  No 

 

30. Do you have an Asthma Action Plan? 

      Yes  No 

 
31. Do you have any other chronic conditions? Please check all that apply. 

 

☐ Hypertension ☐ Dyslipidemia  ☐ Diabetes ☐ Depression 

☐ Chronic Pain ☐ Gastrointestinal 

disorder  

☐ Thyroid disorder ☐ Heart disease 

☐ Arthritis ☐ Obesity ☐ Other, Please 

specify__________________________ 

 

32. What is your gender? 

      Male  Female 

 

33. What is your race/ethnicity? 

      Caucasian  African American       Hispanic/Latino      Other 

 

34. What year were you born? 

 

__________ 

 

 

35. What is the highest level of education you have completed? 

      Primary  

      Some high school  

      High school  

      Some college  

      College  

      Postgraduate (MS, MA, MBA, etc.) 

 

 

Please return to the pharmacy staff.   THANK YOU! 
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Appendix C 

Pharmacist’s Booklet “Asthma Conversation Starter” 

 

 

 

 

 

 

 

ADHERENCE ENHANCEMENT 

PROGRAM FOR PATIENTS 

WITH ASTHMA 
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1. PUT PAGE 2 OF THE COMPLETED 

SURVEY UNDERNEATH THE 

TRANSPARANCY PAGE 

 

2. IDENTIFY WHICH OF THE MARKED 

ITEMS ARE IN THE RED SHADED 

AREA 

 

3. ADDRESS THE SHADED ITEMS BY 

LOOKING ON THE RIGHT SIDE OF 

THE PAGE FOR SUGGESTIONS AND 

USING THE PATIENT PAMPHLET 

FOR EDUCATION AND 

REINFORCEMENT 
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Note: Inhaler below refers to 

CONTROLLER inhaler 
Suggested Actions 

1. I just forget to use my inhaler some of 

the time 
Reminder tools, adherence aids or alarms A1/A2 

2. I run out of my inhaler because I 

don’t get refills on time 
Reminder tools, adherence aids or alarms A1/A2 

3. Using my inhaler more than once a 

day is inconvenient 
Simplifying regimen if possible 

4. I feel confident that my inhaler will 

help me 
Patient education, guided counseling A2/A4 

5. I know how to use my inhaler 

correctly 
Video link A2 

6. I have an Asthma Action Plan and 

know if I am reaching my goals 
Obtain Asthma Action Plan A3 

7. I have someone I can call with 

questions about my inhaler 
Building a support network A5 

8. My doctor/nurse and I work together 

to make decisions  
Partnering with your healthcare provider A5 

9. I only use my inhaler when I am 

having symptoms such as shortness of 

breath,  coughing, wheezing, or chest 

tightness    

Patient education, guided counseling A4 

 

Have you…  

10. Used your inhaler more or less often 

than prescribed? 
Patient education, guided counseling A1/A2/A4 

11. Skipped or stopped using your inhaler 

because you didn’t think it was 

working? 

Patient education, guided counseling A1/A2/A4 

12. Skipped or stopped using your inhaler 

because it made you feel bad? 
Discuss side effects management A7  

13. Skipped, stopped, not refilled, or used 

less of inhaler because of the cost?  
Cost reducing strategies A6 

14. Not had your inhaler with you when it 

was time to use it?  
Reminder tools, adherence aids or alarms A1/A2 

 

15. How often do you use your peak flow 

meter?  
Consider obtaining and using a peak flow meter 
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A1/A2 

Discuss the most suitable items and mark it in the pamphlet  
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A3 

Discuss what a good-partial-poor control is and help to get and use Asthma Action 

Plan 
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A4 

 

Provide a patient with general understanding of asthma and types of medications: 

when to take reliever, and how to use a controller (why adherence is important) 
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A5 

Making sure that a patient knows whom to address questions or concerns 
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 A6 

Cost reducing strategies available for patients; For ex., Symbicort $25 Guarantee 

Program (AstraZeneca) 
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A7 

If you use preventer medicine there is a small risk of having a sore tongue, sore 

throat, hoarseness of the voice and a mouth infection called thrush. To help prevent 

these side effects, rinse your mouth out and brush your teeth after using your 

preventer inhaler. Using a spacer will also help reduce the possibility of thrus 
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Appendix D 

Patient Pamphlet “Breath Easier” 
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Appendix E 

Asthma Control Test 
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Appendix F 

ASK-12 
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Appendix G  

DRAW tool 
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Appendix H 

Interview Guide 

Introduction  

Hi, my name is [Name] and I’ll be interviewing you today. Welcome to the Adherence to 

Asthma Therapy discussion.  

Our interview is centered on identifying the most effective workflow and communication 

models for addressing patients’ barriers to adherence in practice. We also will explore 

potential impediments for implementation of the patient-pharmacist partnership program 

and how they can be resolved. We are hopeful that the results will draw the map for a 

successful implementation of the adherence enhancement program in the pharmacy 

settings.     

Confidentiality is important and in any publications or presentations, I will make sure that 

you will not be identified in any way, by department, etc. Also, whatever is said in this 

room will not be shared with anyone other than the researchers for whom this 

conversation is being recorded.  

Here’s a copy of the consent form, but you are not being asked to sign anything.  I will 

have the tapes and a few notes of the interview, but I will not record anything 

identifiable.  The tapes will be kept by the researchers, in a locked drawer, or by a person 

who will transcribe them. And finally, after these tapes have been transcribed, they will 

be destroyed, so that there will be no record.  Can we agree to that? 

Here are some guidelines for our interview. I want you to feel comfortable talking about 

your ideas and thoughts.  There are no right or wrong answers.   

We’ll be talking for about 40 minutes - one hour and we have a lot to discuss.  

Any questions?  OK, let’s get started…  
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Before we start the tape recording, let’s get to know one another. 

Now the interview and tape recording will start.  

INSTRUMENTS 

I would like to ask you about the barriers to adherence and how it can be addressed in the 

pharmacy setting. Take a few minutes and look at the two instruments: 1) ASK-12 

identifying barriers to adherence and 2) “Asthma Conversation Starter” Tool helping to 

initiate communication with patients targeting specific barriers. (3 min) Let me ask your 

opinion on the first instrument (ASK-12). Do you think that all of the potential barriers 

listed are reasonable? Can you think of any other barriers that are not stated there? 

Now let’s discuss the “Asthma Conversation Starter” tool.  

Would this instrument be helpful for you while working with asthmatic patient? 

What do you like about this instrument? 

What do you NOT like about this instrument? 

What elements can be added/removed to/from this tool that will make its use 

easier/effective?     

 

BENEFITS 

Now as you envision the approach for patient-pharmacist collaboration with the goal of 

improving adherence, could you share the benefits of using these tools? 

 

Probes: Understanding the specific reasons for nonadherence 

Help initiate the conversation with a patient  

Follow-up with a patient via phone and then in-person will ensure the compliance 

with the suggested plan 

Establishment of personal relationship and developing trust between a 

pharmacist and a patient  

   

 

IMPLEMENTATION 

Now as we discussed the instruments and the benefits of the program, let’s move to the 

implementation part. How can this program be incorporated into the workflow? Now you 

are welcome to share your suggestions.     

  

Probes:  Who should provide asthma adherence services? 

              Would it be possible for a special program-dedicated pharmacist only? 

Can technicians be helpful at any point?   

 

BARRIERS 

Now, let’s talk about barriers that you perceive you will encounter in using these tools to 

help resolve asthma-related nonadherence.  
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Probes: Time: 

Resources: 

Pharmacist training: 

Stake holder support: 

Physician-pharmacist interaction: 

Other challenges 

 

 

STRATEGIES 

How do you think these challenges could be (or have been) overcome? 

 

How do we start? 

 

How do we sustain it?  

 

Probes: Patient enrollment process 

Administration of ASK-12 survey (patients) 

Using “Asthma Conversation Starter” tool by pharmacists  

Keeping track of the enrolled patients and scheduling follow-up with them 

Sustaining awareness of the barriers s/he faces(ed) during following encounters 

Keeping track of the patient’s adherence level (Morisky scale)  

 

CONCLUSION  

Great!  We’ve covered a lot of ground and identified a number of outstanding strategies.  

Do you have anything that you want to add, or anything you think was missed?  Any final 

observations or comments?  Now is a great time to say anything that was left unsaid. 

 

Thank you again for your time, participation and excellent discussion. 
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Appendix I 

Script for a Pharmacist for the Phone follow-up with the Patient 

 

Hello, (patient’s name). This is you’re your pharmacist (your name). I am calling to you 

regarding our collaborative work on your asthma management. We have been discussing 

the questions pertaining to your asthma and I gave you the educational pamphlet for your 

review.  

1. Since then, is there anything you would like to share with me or ask any 

questions?  

Comments: 

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_________________________________________________________________

_____________ 

2. Now I would like to ask you 5 questions 
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3. We would like to schedule an appointment with you in two months, so we can go 

over your asthma management and the questions you might have, you will 

complete another short survey and will get your $25 gift card. 

Date scheduled: __________ 

Date for reminder call scheduled:  ____________ 

 

Thank You! 
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Appendix J 

YOUR ASTHMA EXPERIENCES (FOLLOW-UP) 
The following questions ask about your asthma symptoms. Please answer 
each question by marking ONE box. If you are unsure about how to answer, 

please give the best answer you can.  

 
1. Do you know the difference between your ‘rescue’ and ‘controller’ inhaler? 
 Yes       No, STOP here and ask a pharmacist to explain it to you. 

Then proceed  answering the remaining questions. 
 

2. During the past 4 weeks, how often have you used your rescue inhaler or 
nebulizer medication (such as Ventolin® or albuterol)? 
 3 or more times per day 
 1 or 2 times per day 
 2 or 3 times per week 
 Once a week or less 
 Not at all 
 
 

3. I have difficulties using my inhaler(s). 
 Strongly agree 
 Agree 
 Neutral 
 Disagree 
 Strongly disagree 
 
 

4. When you feel better do you sometimes stop using your controller inhaler?  
 Yes  No 
 
 

5. During the past 4 weeks, how often did your asthma symptoms (wheezing, 
coughing, shortness of breath, chest tightness or pain) wake you up at night 
or earlier than usual in the morning? 
 4 or more nights a week 
 2 or 3 nights a week 
 Once a week 
 Once or twice a week 
 Not at all 
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6. How would you rate your asthma control during the past 4 weeks? 

 Not controlled at all 
 Poorly controlled 
 Somewhat controlled 
 Well controlled 
 Completely controlled  

7. In the past 4 weeks, how much of the time did your asthma keep you from 
getting as much done at work, school or at home? 
 All of the time 
 Most of the time 
 Some of the time 
 A little of the time 
 None of the time 

 
 
8. During the past 4 weeks, how often have you had shortness of breath? 

 More than once a day 
 Once a day 
 3 to 6 times a week 
 Once or twice a week 
 Not at all 

 
9. Do you ever forget to use your controller inhaler? 
       Yes  No 

 
10. Are you having problems remembering to use your controller inhaler? 
      Yes  No 
 
11. Sometimes if you feel worse when you use the controller inhaler, do you 

stop using it? 
      Yes  No 
 
 
 
 
 
 
 
 
 
 
 
 



 227 

 
 
 

Please return to the pharmacy staff.   THANK YOU! 

Note: Inhaler below refers to 
CONTROLLER inhaler 

Strongly 
Agree 

Agree Neutral Disagree 
Strongly 
Disagree 

12. I just forget to use my inhaler some 
of the time 

☐ ☐ ☐ ☐ ☐ 

13. I run out of my inhaler because I 
don’t get refills on time 

☐ ☐ ☐ ☐ ☐ 

14. Using my inhaler more than once a 
day is inconvenient 

☐ ☐ ☐ ☐ ☐ 

15. I feel confident that my inhaler will 
help me 

☐ ☐ ☐ ☐ ☐ 

16. I know how to use my inhaler 
correctly 

☐ ☐ ☐ ☐ ☐ 

17. I have an Asthma Action Plan and 
know if I am reaching my goals 

☐ ☐ ☐ ☐ ☐ 

18. I have someone I can call with 
questions about my inhaler 

☐ ☐ ☐ ☐ ☐ 

19. My doctor/nurse and I work together 
to make decisions  

☐ ☐ ☐ ☐ ☐ 

20. I only use my inhaler when I am 
having symptoms such as shortness 
of breath,  coughing, wheezing, or 
chest tightness    

☐ ☐ ☐ ☐ ☐ 

 

 
 
Have you… 

In the 
last 

week 

In the 
last 

month 

In the 
last 3 

months 

> 3 
months 

ago 
Never 

21. Used your inhaler more or less often 
than prescribed? 

☐ ☐ ☐ ☐ ☐ 

22. Skipped or stopped using your 
inhaler because you didn’t think it 
was working? 

☐ ☐ ☐ ☐ ☐ 

23. Skipped or stopped using your 
inhaler because it made you feel 
bad? 

☐ ☐ ☐ ☐ ☐ 

24. Skipped, stopped, not refilled, or 
used less of inhaler because of the 
cost?  

☐ ☐ ☐ ☐ ☐ 

25. Not had your inhaler with you when it 
was time to use it?  

☐ ☐ ☐ ☐ ☐ 

 

 

Every 
day 

Once a 
week 

Once a 
month 

 When 
asthma 
worsens 

I don’t 
have 
one 

26. How often do you use your peak flow 
meter?  

☐ ☐ ☐ ☐ ☐ 
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Appendix K 

Pharmacist Script and Action Plan for the Appointment #3 
1. Please, have all the documents collected previously (for the discussion)  

 
2. Provide the participant with the Survey#3 (the same questions as at the 

first appointment excluding demographic and chronic conditions 

questions)  

 
3. Collect the completed survey from the patient  

 
4. Put page 3 of the survey under the transparency page in the Pharmacist’s 

booklet (as instructed) and identify and compare the items shaded in red. 

Please discuss previously and newly identified barriers with the patient 

providing him/her with the needed education, clarifying all the patient’s 

questions   

 
5. Give $25 gift card to the participant 

 
6. Provide any comments regarding the key issues discussed 

Comments: 
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
_________________________________  

7. Please provide any comments regarding this program. Was it effective? 

Did you notice any progress in patient’s knowledge, skills? Is there 

anything you would consider changing/adding/removing in this program? 

 
Comments: 
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________ 

 
Thank You! 
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Appendix L 

Study Three Aims, Hypotheses, and Corresponding Statistical Tests and 
Conclusions 

AIM 3 

Hypothesis Variables Analysis Conclusion 

H1: There is no significant 
difference between patients 
receiving asthma-specific 
counseling (Intervention 
group) and patients who did 
not receive asthma-specific 
counseling (Control group) 
on the baseline 
characteristics    
 

Adherence score  
Asthma control test score 
Barriers to adherence score 
Presence of chronic 
conditions 
Gender 
Race 
Age  
Education 

t-test, 
chi-squared test 

Rejected  

AIM 4 

Hypothesis Variables Analysis Conclusion 

Hypothesis 2a: Change in 
asthma controller inhaler 
adherence (from baseline to 
3-month follow-up) will show 
significantly higher 
improvement for patients in 
the intervention group 
compared to the control 
group, while controlling for 
covariates.  

DV: Change in Morisky 
scale adherence (from 
baseline to 3-month follow-
up) 
IV: Group (Intervention vs. 
Control); Barriers to 
adherence score; 
Covariates 

Multivariate linear 
regression  

N/A, as groups were 
incomparable  

Hypothesis 2b: Among 
patients in the intervention 
group, adherence to asthma 
controller inhaler will 
increase significantly from 
baseline to 3-month follow-
up, while controlling for 
covariates. 

DV: Morisky scale 
adherence 
IV: Time (Pre vs. Post); 
Barriers to adherence 
score; Covariates 
 

Multivariate linear 
regression  

Rejected; Bivariate 
analysis was 
conducted, and test 
insignificant 

Hypothesis 3a: Change in 
asthma control (from 
baseline to 3-month follow-
up) will show significantly 
higher improvement for 
patients in the intervention 
group compared to the 
control group, while 
controlling for covariates. 

DV: Change in ACT score 
(from baseline to 3-month 
follow-up) 
IV: Group (Intervention vs. 
Control); Morisky scale 
adherence; Barriers to 
adherence score; 
Covariates 
 
 

Multivariate linear 
regression  

N/A, as groups were 
incomparable 
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Hypothesis 3b: Among 
patients in the intervention 
group, asthma control will 
improve significantly from 
baseline to 3-month follow-
up, while controlling for 
covariates.  

DV: ACT score 
IV: Time (Pre vs. Post); 
Morisky scale adherence;  
Barriers to adherence 
score; Covariates 

Multivariate linear 
regression 

Rejected; Bivariate 
analysis was 
conducted, and test 
insignificant, though 
clinically significant 

Hypothesis 4a: Change in 
adherence barrier score 
(from baseline to 3-month 
follow-up) will show 
significantly higher 
improvement for patients in 
the intervention group 
compared to the control 
group, while controlling for 
covariates  

DV: Change in Adherence 
barrier score (from baseline 
to 3-month follow-up) 
IV: Group (Intervention vs. 
Control);  Covariates 

Multivariate linear 
regression  

N/A, as groups were 
incomparable 

Hypothesis 4b: Among 
patients in the intervention 
group, adherence barrier 
score will decrease 
significantly from baseline to 
3-month follow-up, while 
controlling for covariates.  

DV: Adherence barrier 
score 
IV: Time (Pre vs. Post); 
Morisky scale adherence;  
Covariates 

Multivariate linear 
regression  

Accepted  
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