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Abstract 
Evaluation Of A Community Pharmacist Managed Asthma Consultation Service,  
Master of Science in Management (Health Management) 
Ryerson University  
2019 
John Odame 

Background: Asthma is one of the most common chronic health conditions, affecting 900,000 
Ontarians and 2.4 million Canadians. Research evidence indicates that pharmacists can play a 
critical role in the management of asthma yet there is a paucity of studies which focus on 
community-based pharmacist asthma interventions on adults in Ontario, Canada. 
 
Purpose: The aim of this study is to evaluate an asthma-specific pharmacist-led intervention 
over a 12-month period in relation to patient health outcomes and patient satisfaction.  
 
Methods: This prospective cluster randomized controlled study required trained intervention 
pharmacists to identify asthma patients, deliver medication reviews and educate patients in order 
to improve asthma measures. The validated measures selected for the study were adherence to 
medication, asthma knowledge and peak expiratory flow rate. 12 pharmacies in and around 
Toronto, Ontario were recruited. 
 
Results: A total of 81 patients were identified by pharmacists as potential participants over the 
course of the program. Of these, 19 consented to participate and 14 completed the program. The 
intervention group saw a statistically significant improvement of asthma knowledge scores 
(p=0.02). In both groups, all patients had improved medical adherence scores after completion of 
the program. Diurnal variation between control and intervention groups was found to be 
significantly different. Control patients had significantly more days of high variability than the 
intervention group. 
 
Conclusion: The implementation of a pharmacist-provided comprehensive education program in 
a community pharmacy setting had a positive impact on patients’ diurnal variation, asthma-
related knowledge and adherence to medication. While the target sample size was not achieved 
and results cannot be generalized, this study is an important step towards understanding the 
benefits of a pharmacist-delivered intervention in asthma management. 
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Introduction 
Asthma is one of the most common chronic health conditions, affecting 900,000 

Ontarians, 2.4 million Canadians and over 300 million people worldwide (Ontario Lung 

Association, 2016). It is characterized by recurrent episodes of airway obstruction, which 

reverse either spontaneously or after use of medication (Center, 2013). Though asthma is 

generally considered a chronic disease, it can be fatal in some instances - approximately 250 

people die each year from asthma in Canada (Hermus, 2012). Effective management of this 

chronic condition has been shown to prevent exacerbations and more severe negative health 

consequences. Estimates show that over 80% of the asthma-related deaths could be prevented 

through proper education. Evidence also shows that over 55% of patients with moderate to 

severe asthma do not have their asthma symptoms under control, despite regular doctor visits 

(Peters, 2007). Less than a third (31%) of asthma patients report receiving an asthma action plan 

from their physicians, although such plans are associated with fewer emergency room (ER) 

visits, lower hospitalization rates and improved lung function (Public Health Agency of Canada, 

2007).  Hence, there is a clear opportunity to improve the management of asthma and reduce the 

incidence of related complications (National Institutes of Health, 1995). 

There has been an increasing recognition that pharmacists are an underutilized resource 

when it comes to chronic disease management (Ontario Pharmacists Association, 2014). This 

recognition is partially due to the evolution of pharmacy practice from a product-oriented 

service  to a holistic patient-oriented service. Since the 1990’s, pharmacists in Canada and 

internationally have embraced a philosophy of practice termed pharmaceutical care (Helper, 

1990). Through the provision of pharmaceutical care, pharmacists have played a greater role in 

the management of patients’ chronic diseases. In particular, they have been involved in 
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educating patients, improving adherence to drug therapy, monitoring patients’ conditions and 

optimizing drug therapy in collaboration with patients’ prescribers (Lee, 2012). More recently, 

pharmacists in Ontario have been granted an expanded scope of practice that includes the 

authority to independently adapt and renew prescriptions for chronic conditions (Ontario 

College of Pharmacists, 2013). Utilizing this expanded scope of practice, pharmacists are better 

equipped to proactively optimize patient medication therapy, improve adherence and continuity 

of care.  

The increasing of pharmacist utilization can be a key component in improving asthma 

management and reducing the incidence of related complications. Implementation of a 

pharmacist-delivered program for asthma can give pharmacists the opportunity to improve 

effective use of medicines and provide education about medicines. In Canada, there have only 

been a few studies conducted on the impact of pharmacy-based interventions on asthma 

specifically on adults.  

1.1 Literature Review 

There is a growing body of evidence indicating pharmacists’ ability to play a critical role 

in the management of asthma. Two systematic reviews of pharmacist interventions in asthma 

management have demonstrated significant improvements in clinical, and economic outcomes 

(McLean, 2005; Lemmens, 2009). A study conducted in British Columbia showed that 

pharmacist interventions related to asthma over a 1-year time period improved the peak 

expiratory flow rate and health-related quality of life (McLean, 2003). In addition, this 

intervention led to a decrease in overall health care costs, including a decrease in emergency 

department visits and outpatient physician visits. Other studies have also shown significant 

improvements in asthma knowledge and adherence to medication therapy (Saini, 2011; Mehyus, 
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2008; Armour, 2007). These studies demonstrate that pharmacist interventions can significantly 

improve patients’ clinical outcomes in asthma and that such improvements translate into health 

system savings (Sadatsafavi, 2010). The literature on pharmacists led interventions in in asthma 

management focus on the following areas; pulmonary function, compliance and adherence and 

asthma knowledge. A summary of the literature in these areas of focus are detailed below. 

1.1.1 Pulmonary Function 

 Many studies indicate the effect of interventions on specific patient outcome measures 

such as pulmonary function, which is measured by peak flow expiratory flow rate and forced 

expiratory volume (FEV1). Peak expiratory flow rate (PEFR), refers to the maximum rate of 

airflow during exhalation. The major determinants of the PEFR are the force of contraction of 

the expiratory muscles, the recoil forces of the lungs and chest wall, and large airway resistance 

(Cross, 1991).  

Recording of PEFR is useful for controlling asthma by demonstrating the variable airflow 

limitations that characterize the disorder. Peak flow meters quantify the potential airway 

obstruction by measuring the rate of the peak expiratory flow (PEFR) (Willems, 2006). 

Peak expiratory flow rates (PEFR) measured under the supervision of the pharmacist 

improved significantly over a 12-month period (Schulz, 2001). In one of the largest studies in 

community pharmacies done in Canada, pharmacist interventions related to asthma across a 1-

year time period improved peak expiratory flow rate (McLean, 2003). In addition, the 

intervention led to a decrease in overall health care costs, including a decrease in emergency 

department visits and outpatient physician visits.  

PEFRs measured repeatedly over a period and plotted against time results in a graph that 

can help to expose features of a patient’s asthma condition. Daily measurements using a peak 
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flow meter have been used to identify triggers for asthma exacerbation and declines in 

pulmonary function and these are important factors for health professionals treating asthmatics 

(Knobloch, 2013). 

It has been suggested that individuals with suboptimal asthma control have exaggerated 

diurnal changes in airway size and daily PEFR measurements can observe these significant 

variations (Knobloch, 2013). Declines in PEFR and increasing variability of PEFR can be a 

predictor of worsening of pulmonary function and improvement of asthma control has also been 

associated with decreases in diurnal variability (Pierce et al, 1995). Jamison (1993) concluded 

that numerical indices of peak flow variability are highly valid tests for asthma and diurnal 

variations greater than 20% have been used to diagnose asthma (Aggarwal, 2000).  

 

1.1.2 Compliance and Adherence 

Adherence to asthma therapy is essential to maximize its therapeutic benefit and 

minimize exacerbations. Survey data demonstrated that few patients measure peak flow daily 

and this reduced adherence has an impact on hospitalization and emergency department visits 

(Legorreta, 1998). 

Most patients with severe to moderate asthma were not interested in measuring peak 

expiration force rate (PEFR) twice daily over a prolonged period of time (Cote, 1998). Cote 

(1998) also saw 60% of the subjects in his study measuring their PEFR less than 25% of the time 

after 12 months. This represents a challenge for engaging asthma patients in properly taking 

daily PEFR measurements.  

A randomized clinical trial conducted in community pharmacist in Northern Ireland in 

which compliance was self-reported, a higher portion of intervention patients were compliant 

with their medication at 12 and 18 months compared to control patients (Sturgess, 2003).  
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A 6-month randomized control trial study conducted in 66 community pharmacies also 

found adherence to their inhaler medication to be significantly higher in the intervention group 

(Mehuys, 2008). Mehuys (2008) also assessed adherence with self-reported scores and 

prescription refills rates, both of which were validated measures.  

 

1.1.3 Asthma Knowledge 

Asthma is a disease in which knowledge of the nature of symptoms and awareness of 

the trigger factors for exacerbations can help to improve asthma control and adherence to 

therapy (Saini, 2011). Patients who visited their pharmacy three to four times over a six-month 

period to receive educational interventions saw improvements in their asthma knowledge 

scores (Saini, 2011). In this study, a 12-item true/false validated questionnaire known as the 

Consumer Asthma Knowledge Questionnaire was used to measures asthma knowledge. Saini 

chose this questionnaire as opposed to the Asthma General Knowledge Questionnaire for 

Adults (AGKQA) due to its more recent validation in 2005.  

Saini (2011) speculated the implementation of a more intensive pharmacy-based 

services could result in retention of asthma knowledge for at least 12 months (Saini, 2011).  

Another study demonstrated improved asthma knowledge as well as patient attitudes to 

asthma as a disease (Narhi, 2001). This study showed the power of structured training by a 

pharmacist on both patient adherence and patient attitudes toward their condition. The results 

of these studies indicate that pharmacy-based services are capable of improving asthma 

knowledge. 
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1.1.4 Literature Review Summary 

The studies described above demonstrate the role pharmacists can play in the 

improvement of patients’ clinical outcomes in asthma through the implementation of 

appropriate interventions. Due to the chronic nature of asthma, the targeting of the outcomes 

such as those discussed above is critical in attempting to manage the condition and improve 

overall quality of life of the patient. Pharmacists are uniquely positioned both in regards to the 

nature and frequency of intervention delivery. Pharmacists have been able to deliver 

interventions that improved patients’ knowledge of their condition, their use of instruments to 

measure their lung function and asthma quality of life (McLean, 2003). Moreover, through 

educational interventions, pharmacists have been able to communicate the importance of 

adherence to medication and asthmas knowledge and these are vital components to avoiding 

exacerbations and controlling asthma related symptoms (Schulz, 2001). Improvements to the 

outcome measures addressed in this literature review also translate into significantly lower 

utilization of health care resources (Sadatsafavi, 2010).  

 

1.2 Study Goals and Objectives 

Given the scientific evidence of pharmacists’ effect on asthma management there is a 

strong rationale for introducing an asthma-specific pharmacist-led intervention in Ontario. The 

Ontario Pharmacists Association believes the implementation of such a program should be 

preceded by a pilot test to ensure that the program parameters are optimized to drive improved 

patient outcomes and maximum quality of service. The gap in knowledge identified by the 

Ontario Pharmacists Association led to the conducting of this asthma consultation service.  

Results from a study of this nature may assist decision making on asthma treatment 

selection and management guidelines in Canada and will provide valuable insight for others in 
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the field. The goals of this research project, which are part of a larger research study conducted 

by Ontario Pharmacists Association, are to examine the impact of a pharmacist led asthma 

management intervention on the following asthma related health outcomes: Peak expiratory flow 

rate, asthma related knowledge and adherence to medication.  

 We also aimed to follow asthma patients for approximately a year to distinguish the study 

design from other Canadian studies as only select few have gathered data past 6 months from 

baseline. We believed lengthening the follow up time from baseline can be important specifically 

when analyzing medication adherence of the asthma patients. Since compliance to medication as 

an asthmatic patient is necessary, the knowledge or awareness of fundamental facts about the 

treatment must be analyzed in order to reduce non-compliance rates.  

 Through the analysis of multiple outcome measures, we aimed to bring awareness to areas 

that are needing of improvement for both patient outcomes and for strategizing the implementation 

of educational interventions. 

 

Methods 

 
2.1 Design 

This pilot study consisted of a prospective, randomized controlled trial conducted in the 

community setting. The study began on May 1st, 2016 and recruitment ended on April 1st, 2017. 

 

2.2 Sample 

A total of 12 pharmacies across the Greater Toronto Region were recruited for this 

study. Recruited pharmacies were randomly assigned in a 1:1 ratio to either the intervention 
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group or the control group. The randomization was conducted at the pharmacy level, in order to 

avoid contamination at the patient level and to ensure only the intervention group patients 

received pharmacists’ intervention. This allowed for causal conclusions to be drawn regarding 

the effect of pharmacist intervention on patient outcomes.  

During the pharmacy recruiting process, a conscious effort was made to ensure each 

pharmacy recruited had a matching partner based on their pharmacy ownership. Therefore, all 

independent, banner, franchise and chain pharmacies recruited were matched with a pharmacy 

of the same ownership (Table 1). This was done to eliminate the possibility of differences 

between pharmacy ownerships affecting results.  

Both patients and pharmacists were not blinded with respect to their group assignment. 

Due to the design of the program, pharmacists needed to be privy to their assigned group and 

their tasks required based on their group. All pharmacists recruited completed a demographic 

questionnaire before the commencement of the program (Appendix E). 

 

 2.2.1 Inclusion/Exclusion Criteria 

To be enrolled in the program, each patient was required to be intending to refill all asthma-

related prescriptions at the study pharmacy, diagnosed with asthma by a physician or nurse 

practitioner, taking inhaled corticosteroids for which the dose and/or medication remained 

unchanged for at least 2 months and 18 years of age or older. 

Patients were also required to have uncontrolled asthma, which was defined by the use of 4 or 

more rescue medications within a given week in the past month and/or asthma symptoms that 

have woken the patient up from sleep at least once within a given week in the past 4 weeks. 

Patients were not to be enrolled if they were unable or unwilling to return to the pharmacy for 

scheduled visits, unable to speak English language well enough to communicate with the 
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pharmacist and complete the questionnaires independently, terminal ill, had a history of 

alcoholism or drug abuse, or any of the following comorbidities/health issue : chronic obstructive 

pulmonary disorder (emphysema; chronic bronchitis), acute respiratory infection, pulmonary 

fibrosis, cancer (in the past 5 years preceding enrolment), organ transplantation dementia, 

cognitive impairment or other psychiatric disorder, any other health issue that may hinder 

performance on pulmonary function test, enrolled in an Employee Assistance Program for 

disease management within 6 months preceding the study enrolment date or planning to enroll in 

the next 12 months, enrolled in another asthma management/clinical study or planning to enroll 

in a similar study in the next 12 months, had a MedsCheck or MedsCheck Follow-Up done 

within the 3-month period preceding the anticipated date of the first study appointment, patients 

who do not wish their physician to be notified of their participation. 

 

2.2.2 Research Ethics 

This study was approved by Ryerson University’s Research Ethics Board (2015-370). 

Precautions were taken to protect patient confidentiality and anonymity including encryption 

and password protection of files. The form linking participant names to their identifiers was 

stored separately in a locked filing cabinet. Only the research team (supervisors, research 

coordinators and graduate student) had access to the master lists of study participants. 

 

2.3 Intervention  

 Pharmacists in the intervention group provided patients with a comprehensive disease 

management program for asthma. The three major components of pharmacists’ intervention are 

medication review and drug therapy optimization, patient education and improving patient 

adherence. The services delivered were customized based on each patient’s case. 
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Medication review and drug therapy optimization 

Pharmacists comprehensively reviewed patient’s medication therapy focusing on 

potential interactions, suboptimal dosages and adherence issues as related to their asthma.  

The pharmacist developed an individualized medication plan which was to be shared 

with the patient’s primary care provider via fax. If necessary, the pharmacist conducted a 

medication review follow-up to address any outstanding drug therapy-related issues. 

 

Patient education 

 Based on each patient’s case, pharmacists provided education/counseling on basic 

pathophysiology of asthma, proper device usage technique, recognition and avoidance of trigger, 

symptom management techniques, smoking cessation, appropriate use of relievers (rescue 

medications) and controllers (preventative medications), self-management skills including 

monitoring of peak flow, action in response to worsening symptom, and how to access 

emergency care appropriately. 

 

Improving patient adherence 

 Pharmacists utilized evidence-based strategies to improve patient adherence to 

medication therapy (Atreja, 2005). The following six strategies, summarized by the acronym 

“SIMPLE”, were utilized: Simplifying regimen characteristics - for example switching to a 

drug that can be taken once a day instead of twice a day. Imparting knowledge -  by ensuring 

patients understand the purpose of their medications. Modifying patient beliefs about the 

negative effects of non-adherence and the positive effects of treatment. Patient 

communication improvement by involving patients in decision-making and communicating in 
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language the patient understands. Leaving the bias and not basing interventions on 

demographic factors such as gender. Evaluating adherence by measuring and evaluating 

patient adherence reliably. 

 In order to deliver the service outlined above, intervention group pharmacists 

completed a 7-hour training/orientation program developed by the Ontario Pharmacists 

Association’s continuing Professional Development department. A Respiratory Therapist was 

invited to educate pharmacists on asthma treatment and management topics. Pharmacists in 

the intervention group were trained on patient identification procedure, peak flow meter use, 

asthma guidelines and treatment, lifestyle counseling and education, strategies to improve 

adherence to medication therapy and data recording (paper-based forms). 

 

 

2.4 Control 

Pharmacists were instructed to deliver standard dispensing services to all control group 

patients in accordance with standards of practice adopted by the Ontario College of Pharmacists 

(National Association of Pharmacy Regulatory Authorities, 2010).  

Prior to recruitment, control group pharmacists completed a 4-hour training/orientation 

developed by the Ontario Pharmacists Association’s continuing Professional Development 

department. Pharmacists in the control group were only trained on patient recruitment and 

enrolment procedures, peak flow meter use and data recording (paper-based forms).  

Control pharmacists did not voluntarily offer the three intervention components outlined 

above. If a control group patient requested additional information and/or services, the pharmacist 

complied and provided these as deemed necessary for the particular patient. Control group 

pharmacists did not receive full training therefore only standard dispensing services could be 
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delivered to patients. Control pharmacists were to distribute educational handouts at the end of 

the study. 

 

2.5 Study Procedures 

Table 2 outlines the study procedures. The study investigators were in contact with the 

pharmacies regularly throughout the study period. The investigators checked with the study 

pharmacies by phone or in person at regular intervals throughout the patient enrolment period to 

encourage and assist recruitment progress. Pharmacist feedback and study investigators 

preferences were used to determine the length of the recruitment period. Following their 

enrollment in the study, patients met with their pharmacist for a maximum of eight 

appointments (1 baseline, 1 final and 6 interim visits). All appointments took place in-person 

at the pharmacy. 

 

2.6 Patient Questionnaires 

Table 2 outlines when each questionnaire was distributed. Permission to use all 

copyrighted questionnaires was obtained.  

 Peak expiratory flow rate was measured using the Peak Flow Diary Form (Appendix A). 

This form allows patients to record their PEFR on a daily basis. Daily recording of PEFR was 

chosen due to its ability to identify triggers for asthma exacerbation and declines in pulmonary 

function, both of which are important factors for health professionals treating asthmatics 

(Knobloch, 2013). 

 Given that pharmacists’ have a role in the improvement of the pulmonary function of 

asthma patients, the monitoring of peak expiratory flow rate over time may produce valuable 

data for assessing the effectiveness of asthma interventions.   
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 Given that pharmacists’ within the study had a role to improve asthma knowledge for 

patients, the Asthma General Knowledge Questionnaire for Adults (AGKQA) was used to 

collect data on this outcome (Allen, 1998). AGKQA is a 31-item questionnaire that has 

demonstrated to be a valid and reliable measure for assessing knowledge relevant to adult self-

management.  

This True and False questionnaire was designed to test both asthma educators and 

asthmatic patients enrolled in a self-management education program. Items in the questionnaire 

include asthma pathophysiology, medication, assessment of severity and symptom management. 

(Allen, 1998). AGKQA is straight forward to administer and scoring of the questionnaire is 

simply the number of correct items out of the 31. A higher number of correct answers indicates 

greater asthma knowledge.  

 Given that pharmacists’ have a role in the improvement of patient adherence to asthma 

therapy, adherence was measured using the Medication Adherence Report Scale for Asthma 

(MARS-A) (Appendix B). MARS-A is a 10-item questionnaire that has demonstrated to be a 

valid and reliable measure for assessing adherence to medication (Cohen, 2009). 

The MARS-A questionnaire is a modified version of a Medication Adherence Report 

Scale (MARS) questionnaire which is one of the most widely used adherence rating scales 

(Thompson, 2000). Respondents indicate their agreement with 10 statements about their 

medicine use on a 5 point Likert scale and this gives pharmacists or other health professionals 

an estimate of a patient’s adherence behavior.  
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2.7 Study Materials 

 During the pharmacist training session that occurred prior to patient recruitment, a binder 

with study materials was given to all pharmacists. Twelve peak flow meters, which were donated 

by MacArthur Medical Sales Inc., were given to each pharmacy for each potential asthma 

patient. Pharmacies also received weighing scales (if pharmacy did not already have one that 

could be used), an asthma information flyer (Appendix I), paper forms of questionnaires for 

distribution to patients (Table 2, 3rd column) and a copy of the study procedures.  

 

2.8 Honoraria 

Patients enrolled in the study received a $10 Tim Hortons gift card after completing the 

baseline, 3rd and 6th interim visits. Patients also received a $20 honorarium after the research 

team received their completed patient satisfaction questionnaires.  

The individual pharmacists part of the intervention group participating in this study 

received honoraria for completing the 8-hour training program ($360), enrolling the requisite 

number of patients ($125) and completing the exit interview ($40). Control pharmacists received 

honoraria for completing the 4-hour training program ($180) and enrolling the requisite number 

of patients ($125). 

 

2.9 Pharmacy Reimbursement 

Table 4 outlines the pharmacy reimbursement schedule. The pharmacies participating in 

this study were compensated on a fee-for-service basis. Claims were manually submitted to the 

study investigators except in cases where the patient that was eligible for the MedsCheck program. 

MedsCheck Annual is a free one on one medication review offered by community pharmacists to 

patients and all Ontarians taking three or more prescription medications. MedsCheck Follow-up 
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is the follow-up review service developed for patients who have already had an annual review 

and require more service due to complexities of their drug regimen. 

Both MedsCheck programs are paid for by the Ontario Government through the Ontario 

Drug Benefit Program (ODB) Health Network System therefore MedsCheck and MedsCheck 

Follow-Up claims were billed to the Ontario Public Drug Programs Branch (Ministry of Health 

and Long-Term Care, 2010). For patients that were not eligible for a MedsCheck due to having 

already had one in the past year or because they are taking fewer than 3 medications, the claims 

were to be submitted directly to study investigators.  
In addition, pharmacists were compensated an additional $15 for each MedsCheck 

provided (on top of the current $60 reimbursed through MedsCheck Annual).  

 

2.10 Data Collection 

Patient data was collected during their interactions with their pharmacist. All data was 

written on paper. The pharmacist retained the paper copies of all questionnaires and peak flow 

diaries completed by the patient. A research assistant visited each of the pharmacies participating 

in the study to collect all of the data including copies of questionnaires, patient medication 

profiles and all of the pharmacist-completed data collection forms. In one case, a pharmacist 

mailed the completed questionnaire forms to the research team with prior approval from the REB. 

After data retrieval from each pharmacy, all data was then entered into an Excel spreadsheet for 

analysis.  

 

 

 

 

 



 25 

2.11 Data Analysis  

All paper records were converted to a password protected Excel database then into 

SPSS for Windows 8.0 for statistical analysis. Significance level was set at 0.05 and p values 

less than 0.05 were considered statistically significant. 

  

Asthma Knowledge 

 To measure asthma knowledge, the Asthma General Knowledge Questionnaire for 

Adults (AGKQA) was given to all study patients at their baseline and final visit.  

Changes between baseline and final visit were compared within groups using paired t-tests. 

Shapiro Wilk and Q-Q plots were used as tests to meet assumptions of normality for t-test. 

Patient data was omitted from within group analysis if baseline or final visit values were 

missing. 

 

Medical Adherence 

 The asthma patients’ medical adherence to inhaled corticosteroids (ICS) was measured 

at baseline and final visit by a self-reported 10-item questionnaire known as Medication 

Adherence Report Scale for Asthma (MARS-A). Patients who reported scores of over 4.5 were 

classified as patients who highly adhered to their ICS medication (Cohen, 2009). Changes 

between baseline and final visit were compared within groups using paired t-tests. Shapiro 

Wilk and Q-Q plots were used as tests to meet assumptions of normality for t-test. Patient data 

was omitted from within group analysis if baseline or final visit values were missing. 

 

Peak Expiratory Flow Rate 

 In order to quantify the fluctuations in peak flow, analysis on peak flow was done using 

amplitude percentage mean. Diurnal variation in PEFR for each patient was calculated using 
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amplitude percentage mean (A%M) formula below. A%M could not be calculated if a patient 

did not have a morning or evening peak flow value for any day.  

 

A%M = [Highest PEFR of Morning or Evening – Lowest PEFRs of Morning & Evening] 

[Mean of Highest Morning and Evening Values] 

 

An example of the calculation is provided in Table 5.  

 A missed peak flow recording of morning or evening represented a half day of missed 

peak flow. In instances were patient peak flow diary recordings could not be verified due to 

unreadable values or dates, PEFR values were omitted and not stored in the database. 

 

2.12 Recruitment 

 

Pharmacies 

 All pharmacies (including chain, franchise, independent) were identified and 

contacted via email through the Ontario Pharmacists Association’s listserv. A research 

student and research assistant recruited all pharmacies. A targeted e-blast was sent to over 

500 pharmacists and pharmacy owner about the program of which a majority were Ontario 

Pharmacist Association members. A research team member then called approximately 300 

pharmacists and pharmacy owners to inform them about the study. Service agreements 

were then sent via e-mail to pharmacists and pharmacy owners interested in the program 

(Appendix D). 

 

Patients 
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 Pharmacists in each of the intervention and control groups identified patients for 

participation in this study utilizing the procedures outlined below. Each pharmacy was given 

approximately one year to recruit the requisite number of patients. When a patient came in for a 

refill of an inhaled corticosteroid medication, the pharmacist informed him/her of the study and 

determined whether he/she was interested in participating. If the patient expressed interest, the 

pharmacist assessed the patient for eligibility. The pharmacist then provided details of the study 

to the patient and asked him/her for their contact information (i.e., phone number and/or email). 

The pharmacist also screened their pharmacy records for patients who had at least 1 asthma- 

related medication dispensed in the previous 6-month period. The pharmacist called or spoke to 

these patients when picking up a prescription to gauge their interest in participating in the study. 

If interested, patients were asked for their contact information which was given to the research 

team to follow up with  additional study details. This was done to ensure patients were not 

coerced, misinformed of program protocol nor influenced by their patient-pharmacist 

relationship. Following their enrollment in the study, patients met with their pharmacist for a 

maximum of 8 appointments. All appointments took place in-person at the pharmacy. 

 

Results  

 
3.1 Pharmacy Recruitment  

By March 2016, 18 pharmacists from 12 pharmacies in the Greater Toronto Region 

joined our research team. Table 1 outlines the pharmacy ownership and location of the 12 

pharmacies recruited. Two pharmacies dropped out of the study at the mid-way point of the 

program. Pharmacy dropout was due to poor recruitment and an inability to identify potential 
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participants. Table 6 outlines the results of the pharmacist demographic survey (Appendix E). 

Thirteen pharmacists completed the survey; 8 full-time pharmacists, 4 pharmacy owners and 1 

part-time pharmacist (10 females, 3 males). Pharmacists that remained in the study completed a 

demographic form.  

 

3.2 Patient Recruitment Results 

Recruitment began in June 2016 and closed in April 2017. A total of 81 patients were 

identified by pharmacists as potential participants over the course of the program. Of the 81, 19 

consented, 49 declined and 13 were ineligible based on our criteria (Figure 1). The results 

reported here are based on the 13 patients that completed the eight study visits as of December 

2017.  

 

 

3.3 Asthma Measures 

 

3.3.1 Asthma General Knowledge Questionnaire (AGKQ) 

A patients’ knowledge of asthma in an important factor that affects their ability to control 

their asthma. Through self-management and educational interventions, we predicted an 

improvement in asthma knowledge over the study duration. Both groups combined (n = 12) saw 

a significant increase in knowledge scores from baseline to final visit (p = 0.016). Knowledge 

scores in the control group (24.3) were higher at baseline in comparison to the intervention group 

(20.4). The final knowledge scores for intervention (n = 5) and control (n = 7) patients were 

insignificant (p = 0.42). There was a statistically significant improvement in knowledge scores 

within the intervention (n=5) group as they improved from 20.4 ±1.14 to 25.00 ±2.12 (t4= -3.57, 

p = 0.02), an improvement of 4.60. There was not a statistically significant improvement in 
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knowledge scores within the control group as they went from 24.3 ± 3.20 to 25.7± 1.11 t6= -

1.179, p > 0.05); an improvement of 0.9.  Results are outlined in Table 7. 

 
 
3.3.2 Medication Adherence Report Scale for Asthma (MARS-A)  

All patients (n = 11) showed an improvement in their MARS-A score from baseline to 

final visit and 60% completed the study with a score greater than 4.5 (n =10). Patient data was 

omitted from within group analysis if baseline or final visit values were missing. MARS-A 

scores of over 4.5 was used to classify patients who highly adhered to their ICS medication 

(Cohen, 2009). Three intervention group patients scored higher than 4.5 at the final visit. One 

hundred percent of the intervention group patients finished the program with a score of greater 

than 4.5 vs 42% in the control group. There was an increase in the intervention group as they 

went from 4.03±0.70 to 4.93±0.11, an increase of 0.90 following the intervention program 

however, it was not statistically significant (t2= -2.59, p > 0.05). There was a statistically 

significant improvement in MARS-A scores from 3.34±0.84 to 4.07±0.72 following the control 

program (n = 7); an increase 0.73 following the control program (t6=-3.25 p = 0.017). Results are 

outlined in Table 7. 

 

 
 
3.3.3 Peak Expiratory Flow Rate 

Table 8 and Table 9 outline the peak expiratory flow rate results of intervention and 

control patients. Over a 12-month period, the mean total number of peak flow recorded days was 

greater in the control group than the intervention group. The intervention group had 299 ±41 

days of peak flow verses 253 ±135 days for the control group.  



 30 

The percentage of days missed of peak flow recording of the total number of peak flow 

data points ranged from 2% to 71% across both conditions. The intervention group averaged 

33%±29 vs 17±20 in the control group. These results show control patients recorded their peak 

flow more and missed less days of recording.  

The longest number of consecutive days each patient missed recording their peak flow in 

their dairy was calculated. The intervention group had an average of 21 days for their longest 

consecutive days missed of peak flow recordings verses 31 days for one of the control group 

patients (Table 9). The intervention group also missed twice as many peak flow days relative to 

the control group. Standard deviation of PEFR was lower in the intervention group (20.60) 

compared to the control group (35.01).  

 

 

 

3.3.4 Diurnal Variation 

Table 10 shows the results of the number of days each patient had an amplitude 

percentage mean of greater than 20%, an index of diurnal variability. Control patients had 

significantly more days of high variability than the intervention group. Only one intervention 

patient had more than 1 day of exaggerated airway size and variation above 20%. The median 

number of days of PEFR variability over 20% was 0 days for the intervention group verses 7 

days for the control group. Eighty percent of patients in the intervention group had no days of 

high diurnal variation verses only 11% for the control group.  

 These results show high daily peak flow variability was virtually absent in the 

intervention group and present in the control group. 
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Discussion 

4.0 Introduction 

 This section discusses the results of the asthma program and relation of such results to the 

existing literature of asthma interventions. This section also discusses the challenges faced 

during the recruitment process and the key learnings that may be valuable for future studies. For 

clarity, each of the asthma measures discussed has its own subsection. Specifically, asthma 

measure Peak Expiratory Flow rate is expanded on with the inclusion of the diurnal variation. 

The duration of program is also discussed as this provides valuable insight for studies that may 

be conducted in the Greater Toronto Region utilizing a similar design.  

 

4.1 Asthma Measures  

4.1.1 Asthma Knowledge  

Asthma knowledge is essential for improving self-management of asthma but increasing 

knowledge of asthma alone is not sufficient to change behavior. Knowledge must be present for 

patients to show proper self-management and self-treatment behavior (Van der Palen, 1997).  

Pharmacists enrolled in this program provided education on the basic pathophysiology of 

asthma, proper device usage techniques and symptom management techniques therefore we 

predicted these services delivered by pharmacists would increase patient asthma knowledge 

scores over a 12-month period.  

Our prediction of improved asthma knowledge scores in the intervention group was 

correct. The intervention group saw a statistically significant improvement of mean asthma 

knowledge scores. The increase in knowledge in the control group was also predicted, based on 

previous studies. Saini (2011) found a sustained increase in knowledge scores over a 12-month 
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period using a different asthma knowledge questionnaire. Saini et al. (2011) also concluded that 

three asthma visits delivered by pharmacists over a six-month service individualized to patient 

needs can produce significant improvements in asthma knowledge. We predicted, with or 

without the additional educational services delivered by a pharmacist, increased patient visits to 

the pharmacy alone would improve asthma knowledge in the community.  

Our results proved no statistical improvement from baseline to final visit for asthma knowledge 

scores in the control group and this emphasizes the importance of targeted educational services 

for improved asthma knowledge.  

 

4.1.2 Medical Adherence  

Intervention pharmacists were instructed to deliver evidence-based strategies to improve 

patient adherence to medication therapy while control pharmacists delivered standard pharmacy 

services as described in the methods section. 

We predicted a greater increase in the Medication Adherence Report Scale for Asthma 

(MARS-A) scores in the intervention group program relative to the control program. In both 

groups, all patients had improved MARS-A scores after completion of the program. Scores from 

the MARS-A were not significantly higher in the intervention group relative to the control group. 

The increase of mean scores by 0.90 following the intervention although not significant, raised 

the mean adherence score above 4.5 indicating high adherence in the intervention group. The 

lack of statistical significance may have been due to the low number of subjects within the 

intervention group. As predicted, there was a greater increase in mean MARS-A scores in the 

intervention group. 

Despite the lack of significance, the direction of change for the intervention patients 



 33 

indicates that the intervention pharmacists had a slight influence on improving patients’ 

adherence to medication.  

 

4.1.3 Peak Expiratory Flow Rate  

We predicted pharmacist intervention would improve patients’ peak expiratory flow 

monitoring at home due to increased pharmacist reminders, however our results to do not support 

this hypothesis. Our results showed control patients recorded their peak flow more, missed less 

days of recording, and also had longer consecutive days of missed peak flow recordings.  

We predicted control patients would miss more days of peak flow due to pharmacists not 

being required to remind and advise patients to record peak flow on their peak flow diary form. 

The percentage of days missed of peak flow recording of the total number of peak flow data 

point was almost twice as high in the intervention group. Our prediction of the control group 

having longer number of consecutive days of missed recordings and higher standard deviation 

than the intervention group was also correct. Although control patients recorded their peak flow 

more and missed less days of recording on their peak flow diary, we cannot be certain due to the 

self-reporting nature of the peak flow diary.  

 

Diurnal Variation 

Although PEFRs were self-reported, they provided valuable information about diurnal 

variation and evidence of day-to-day fluctuations in the patient’s pulmonary function (Aggarwal, 

2000). In clinical practice, diurnal variability is rarely used due to the calculations involved and 

their time consuming nature therefore we predicted study pharmacists would not access this 

index over the duration of the program. Our analysis of PEFRs after patient completion of the 
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program uncovered an unexpected difference between intervention and control patients. An 

amplitude percentage mean (A%M) score greater than 20% was used as the index to classify 

high variability days of peak flow for each patient. This index has also been used to diagnose 

asthma (Aggarwal, 2000). All patients enrolled in this study were diagnosed with asthma 

therefore days of high diurnal variation were expected across all patients yet our results showed a 

significant difference between control and intervention groups. Recorded days of high variability 

may indicate an occurred exacerbation but no data collected from the program could confirm 

this. 

The relationship between diurnal variation and asthma exacerbations has been explored 

in previous studies (Reddel, 1999; Aggarwal, 2000; Juniper 2012). The British Thoracic Society 

Guidelines stated diurnal variability can be used to both; assess whether a patient admitted to 

hospital for an asthma exacerbation can be discharged home safely. and as a factor to be 

considered when diagnosing a patient with asthma (Reddel, 1999). Diurnal variation is not the 

gold standard for diagnosing asthma and variation in airway size cannot simply be attributed to 

the presence of asthma symptoms. Diurnal variability itself is not abnormal as there are several 

non-asthma related factors that may cause airway narrowing or widening (Ramsale, 1986). 

Results from a study on well controlled asthma patient saw an increase in diurnal variability 

during asthma exacerbations despite an average fall in morning peak flow of 27% (Reddel, 

1999). Reddel (1999) also concluded asthmatics may be susceptible to exacerbations even if their 

asthma is controlled for a period of time therefore diurnal variability may fail to detect 

significant changes in lung function. 

Diurnal variation and amplitude percentage mean values may have been skewed by 

improper use of the peak flow meter by patients. Control patients who did not receive the 
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educational intervention over the course of the program may have incorrectly used the meter  as 

pharmacists’ may not have corrected improper use. These inconsistencies could be attributed to 

the differences in high amplitude percentage mean over 20% in the control group verses the 

intervention group outlined in the results. 

 The results from this pilot study showed that community-based asthma interventions may 

have had a strong impact on diurnal variability. Further studies should consider implementing 

study protocol that allow for accurate recording of exacerbations of each patient on a daily basis. 

This may allow further investigation into the correlation between daily amplitude percentage 

mean and exacerbations between intervention and control groups.  

 

Limitations 

The PEFR diary entries were recorded by patients at home therefore we are unable to 

confirm the accuracy of recordings. Further studies can distribute electronic peak flow meters 

with a memory feature to verify peak flow recordings. Cote (1998) measured compliance with 

peak flow recordings by distributing electronic peak flow meters to patients without informing 

them of the 3-month memory feature of the peak flow meter. Results from this study saw poor 

compliance and most patients fabricating their peak flow results in their dairy at 12 months. This 

study also outlines the importance of using an electronic peak flow meter in studies where PEFR 

is an important outcome. Electronic recording on peak flow values may also be useful for home-

based monitoring of asthma in order to optimize control and prevent exacerbations. The 

collection of data on a daily basis and delivery of this data to the pharmacist can allow one to be 

alerted when peak flow values are outside a specific range or exhibiting high variability. 

Finkelstein (2017) was able to use machine learning algorithms to predict exacerbations before 
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they occurred from patient asthma diary peak flow values that were entered into a computer at 

home. Home based tele-monitoring for measures other than PEFR can also provide the 

pharmacist access to data prior to meeting with the patient. In programs with similar protocols to 

this one, access to PEFR values prior to each interim visit would give the pharmacist the ability 

to visualize fluctuations in PEFR and advise patients accordingly. Pharmacists can also receive a 

clearer picture of patients’ condition and be able to deliver more appropriate strategies and 

educational services rather than relying on the patients’ word of mouth. An electronic approach 

to measuring can also be applied for other asthma questionnaires. This will allow for easier 

extraction of clinically relevant data for the pharmacist and researchers and reduce errors that 

exist from interpreting paper-based records.  

Although data was collected on the use of all medication for the duration of the program 

medication dose changes were not reported here as it is beyond the scope of this paper. Changes 

to pulmonary function and diurnal variation may be due to medical dose changes and these dose 

change can also drastically affect PEFR in patients. Therefore, medication and dose changes may 

act as confounding variables in PEFR rates. Future studies with more patients may also see 

invaluable results from analyzing peak flow before and after use prescribed asthma medication. 

 

4.2 Program Duration  

 As a pilot study, the recording of both appointment duration and program duration aided 

in understanding the time and resources the pharmacists devoted to interventions in comparison 

to standard pharmacy services for future studies.   

Table 11 outlines the average duration of baseline and final visits recorded by 

pharmacists. We predicted both visits to take approximately 50 minutes and pharmacists were 

told to allot that much time for both visits. Much of the protocol the pharmacist needed to follow 
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in the final visit mimicked the steps from the baseline visit therefore it was not surprising our 

results showed a decrease in duration of visit from baseline to final. The decrease in length of 

baseline and final visits between groups was also expected due to the control group pharmacists 

being required to complete less tasks during their patient appointments (Table 2).  

Table 12 outlines the number of months between the baseline and final visit of each 

patient. The design of the study intended for the patients to complete all 8 visits in a 12-month 

period. Pharmacists were instructed to attempt to stagger their 6 interim visits over the 12-month 

period with as equal intervals as possible. Depending on the schedule of the patients and the 

pharmacist, the time between each interim visits deferred. These differences were not reported in 

this document and duration between interim visits was not discussed.  

One pharmacist did not follow the protocol correctly and met with their patients on more 

occasions than required. Three intervention patients had more than required six interim visits. 

The scheduling of six interim visits appointments at consistent intervals was challenging for 

pharmacists’ and this resulted in the unpredictability of program end dates for many patients. 

Pharmacist scheduling difficulties were examined in exit interviews and are not reported on here.   

 

4.3 Recruitment Challenges 

 This pilot study was part of a larger study in which data was collected for the following 

additional asthma measures (not discussed here): asthma control, asthma quality of life and 

asthma self-management. This larger study aimed to achieve similar goals as this pilot study 

while including analysis on the additional asthma measures. A sample size of 105 patients was 

the target but this was not achieved during the study and the results were not as conclusive as we 

predicted. Falling short of our target forced us to limit the scope of our analysis and the 
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relationships between intervention and control groups became difficult to examine.  

 Prior to recruitment, assuming a target sample size of 105 would be achieved, statistical 

analysis was planned to involve running a mixed ANOVA in order to best compare differences 

between control and intervention groups. With a reduced sample size, the analysis was pivoted to 

a paired t-test in order to investigate statistical differences between baseline and final visits for 

both control and baseline groups.  

This realignment of the statistical test was required in order to report the key findings of the 

program based on the sample size. It is believed a mixed ANOVA may have provided a better 

picture of the impact of intervention program on the asthma measures with a sufficient number 

of patients recruited. We believe with 19 consented patients, the reported results from paired t-

test provided relevant insights of the impact of the asthma intervention program.  

 Due to our low sample size, we cannot generalize the conclusions from our results. A 

subsequent study will need a much larger sample size to be considered representative of the 

population.  

The following outlines the recruitment challenges in Figure 2. About 2 months after the 

study onset in May 2016, incorrect patient information was being relayed to the research team. 

This issue with patient e-mails and phone numbers created difficulties for our team and reaching 

out to patients and consenting them took longer than expected.  

 In the early recruitment stages, the recruiting process had insufficient student support. 

One Masters research student was responsible for keeping track of multiple potential participants 

and ensuring communication with both pharmacists and potential participants. The rate of phone 

calls and e-mails to follow up with potential participants could have been increased with an extra 

student. The demanding workflow also affected pharmacists’ ability to identify patients. Many 
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pharmacists stated they were busy and overwhelmed during specific time periods such as flu 

season. Pharmacists also stated their lack of recruitment was due to a low number of 

uncontrolled asthma patients visiting week to week.  

 Taking the above recruitment challenges into account, the research team made 

modifications to our strategy. We implemented more frequent calling to increase touch points 

between pharmacists and research team members. Devoting more time to increasing touch points 

was important due to pharmacies busy schedule. This also allowed pharmacists to asks questions 

more often and have more direction in completing the tasks they were required to.  

Additional support was added to our research team which also enabled more frequent 

calling and improved organization.  A promotional flyer/poster was created by Ontario 

Pharmacists Association in which more information about the asthma study was displayed 

(Appendix I). This was done to engage participants when they entered the pharmacy and give 

them brief information about the study. A member of our research team also visited the 

pharmacies to discuss identification strategies such as scanning through patient lists for patients 

using rescue medication. The goal was to filter through pharmacy patient records for adult 

patients using rescue medication in order to identify potential participants. If the patient fit the 

study criteria, the pharmacist would reach out to the patient to let them know about the study. A 

teleconference with a majority of the pharmacists and owners to motivate pharmacists was also 

arranged. During the teleconference pharmacists were able to give our team feedback on areas 

that could be improved as well as discuss what strategies were or weren’t not working for them. 

Not all participating pharmacists were able to attend due to schedule conflicts.  
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Conclusions  

 The implementation of a pharmacist-provided comprehensive education program in a 

community pharmacy setting had positive impact on patients’ diurnal variation, asthma-related 

knowledge and adherence to medication. The target sample size was not achieved and 

conclusions from the results cannot be generalized to the Greater Toronto Region population.   

 The recruitment challenges we faced improved the understanding of recruitment barriers 

and facilitators and assisted us in modifying our strategy.  These lessons learned, to increase 

recruitment, may be valuable for subsequent studies adopting a similar protocol.  

 The modifications made to the recruitment strategy may have led to increasing the 

number of identified and consented patients. Creating urgency and motivating pharmacists to 

reach their recruitment target likely forced them to think more about the study.  

Due to the length of the study, both patients and pharmacists needed to be reminded of 

their required tasks many times. This may have been due to the complexity of the study, and the 

unpredictable schedules of the participants.  

 

Recommendations 

 Recruitment rates may be increased by targeted support in early phases to pharmacies 

with smaller patient pools (Foster, 2015). Mandating touch points between the research team and 

the participating pharmacist at specific times could allow for seamless communication between 

both parties and limit errors. Pharmacists work 24/7, therefore being able to access research 

support after working hours is important. This process could be more efficient by setting up 

some type of direct line to a research team member and this may allow pharmacists to be at ease 

and stay organized over the 12-month period. 
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Prior assessment of pharmacies’ asthma patient pool may be helpful in attaining the 

desired sample size. Although this was done in this study, many patients did not fall under our 

uncontrolled asthma criteria. It may be difficult to determine to determine the number of 

uncontrolled asthma patient that visit a pharmacy from just patient records.  

These recruitment challenges improved our team’s understanding of the barriers and 

facilitators of conducting an asthma management study within a community pharmacy setting. 

The challenges and effectiveness of the strategy medications made in this study will be very 

helpful in future asthma projects. 
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Tables 
 
Table 1. Recruited Pharmacies 

Pharmacy 

Number 
Ownership Number of Pharmacists City 

1 Franchise 2 Toronto, ON 

2 Franchise 2 Toronto, ON 

3 Chain 1 Oshawa, ON 

4 Chain 2 Oshawa, ON 

5 Independent 1 Mississauga, ON 

6 Independent 1 Mississauga, ON 

7 Independent 2 Brampton, ON 

8 Independent 1 Barrie, ON 

9 Independent 2 Mississauga, ON 

10 Independent 1 Mississauga, ON 

11 Independent 1 Cobourg, ON 

12 Independent 1 Mississauga, ON 

 
 
Table 2. Study Procedures and Measures 

 
Appointment # 

 
Procedures Questionnaires administered 

to patient 

Enrolment 
(0 months) 

 
The study pharmacist will recruit patients for participation 
in this. If the patient meets the outlined eligibility criteria, 
the pharmacist will: 
Ask whether the patient is interested in participating 
If interested collect patient contact information for 
research team 
The research team will contact the patient with study 
details and formally enroll the patient by obtaining 
informed consent (if interested) 
 

Demographic form to be 
administered by research team 
via telephone  
(Appendix F) 

1: Baseline 
(1 month) 

 
 
 
The study pharmacist will meet with an enrolled patient 
for an estimated 50 minutes, at a time convenient for the 
patient and the pharmacist. During this appointment, the 

 
 
Peak Flow Diary  
(Appendix A) 
 
The Medication Adherence 
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pharmacist will: 
• Address any questions and/or concerns 
• Conduct a comprehensive medication review, 

develop a medication plan and fax it to the 
patient’s family physician (using the Worksheet and 
Data Collection Form) (Appendix H) 
 

Provide patients with a peak flow meter, educate on its 
proper use and requirements for daily 
measurement/recording 
 
Obtain baseline measurements using the Worksheet and 
Data Collection Form) (Appendix H), including:  
• Distribute and review the Peak Flow Diary 
• Distribute, review and complete the questionnaires 

to be filled out and returned to at next appointment 
 

Intervention group only: 
 
Pharmacist will implement intervention(s), as needed, 
based on each patient’s situation   
Provide patients with written materials/resources to assist 
in ongoing management of asthma 
 
Record the duration of the appointment 
 
 

Report Scale for Asthma 
(Appendix B) 
 
  
Asthma General Knowledge 
Questionnaire for Adults 
(Appendix C) 
 

2-7 
(2 months – 11 
months) 

 
Pharmacist will measure patient’s peak flow expiratory 
rate using the Worksheet and Data Collection Form 
((Appendix H) 
 
Pharmacist will collect the completed diary at each visit. 

 
Intervention group only:  
• Pharmacist will implement intervention(s), as 

needed, based on each patient’s situation 
• The pharmacist will record the duration of the 

appointment 
 

 
Peak Flow Diary 
(Appendix A) 
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8: Final 
(12 months) 

 
The study pharmacist will meet with the enrolled patient 
for the final time (~ 50 minutes).  
During this appointment, the pharmacist will: 
 
Refer patients to their family physician for continuing 
treatment/management of their asthma 
 
Distribute, review and complete the following questionnaires 
to be filled out and returned to at next appointment: 

• Asthma General Knowledge Questionnaire for 
Adults 

• The Medication Adherence Report Scale for 
Asthma (MARS-A) 

 
Distribute the following questionnaire including a stamped 
return envelope, to be filled out and returned to the OPA 
at a later time: 
- Patient Satisfaction questionnaire 

 
Obtain final measurements (using the Worksheet and Data 
Collection Form) (Appendix H) 
Record the duration of the appointment 
 
 Control group only: 
Provide patients with written materials/resources to assist 
in ongoing management of asthma (intervention group 
received it at study baseline) 

 
Peak Flow Diary  
(Appendix A) 
 
The Medication Adherence 
Report Scale for Asthma 
(Appendix B) 
 
 
Asthma General Knowledge 
Questionnaire for Adults 
(Appendix C) 
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Table 3. Patient Questionnaires 

Questionnaire Title Measure 
Range of Scores 

(poor to excellent) 
Validated 

Medication Adherence 
Report Scale for Asthma 

patients’ medical adherence to 
inhaled corticosteroids 1-5 Yes 

Asthma General Knowledge 
Questionnaire for Adults patients’ knowledge of asthma 0 - 100 Yes 

 
 

 Table 4. Pharmacy Reimbursement  

Category Estimated time Compensation Intervention 
group 

Control 
group 

 
Patient baseline assessment 
appointment 

30 mins $80 √ √ 

Medication review and plan 25 mins 
$60 (OPDP) + $15 
(Top-Up by Study) 

= $75 
√  

Medication review  
follow- up 
 

15 min $25 (OPDP) √  

Smoking cessation 
counseling (initial assessment) 30 min $40 √  

Smoking cessation counseling 
(follow-up; up to 8) 3-10 min 

For patient under 65 
years of age Primary 

follow-up 
($15) Secondary 
follow-up ($10) 

√  

Patient final assessment 
appointment 25mins $60 √ √ 
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Table 5. Amplitude Mean % Calculation 
 2016-10-30 
 Morning Evening 

1st Recording 625 600 

2nd Recording 650 575 

3rd Recording 600 600 

Maximum of 3 Recordings 650 600 

A%M Variability 8.00% 

Amplitude percent mean calculation:  
(650-600) ÷ (650+600) ÷ 2)) = 8.00% 

 
 
 
Table 6.  Pharmacist Demographic Results  

n = 13 Intervention Control Both Groups 

Females 7 3 10 

Males 2 1 3 

Full Time 8 1 9 

Part Time 1 2 3 

Pharmacy Owner 4 0 4 

Age (avg) 40 49 44 

Prescriptions per day (avg) 159 173 166 

Years working (avg) 15.6 23 19 
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Table 7. Mean and Standard Deviation of Asthma Measure Scores  
 Intervention Control 
Asthma Measures Baseline Final Baseline Final 

Asthma Knowledge 
Intervention n = 5 
Control n = 7 

20.4±1.14 25.0±2.12 24.3±3.20 25.7±1.11 

Medical Adherence  
Intervention = 3 
Control = 7 

4.03±0.70 4.93±0.11 3.34±0.84 4.07±0.72 

Table 8. PEFR Dairy Results 

Patient ID Number of Days 
of Missed PEFR 

Longest # of 
Days Missed 

Total # of 
Days 

Recorded 

PEFR Standard Deviation 
(L/min) 

Intervention     

AY-1 203 7 307 16.046 

AY-3 17 8 328 14.986 
AY-2 254 67 356 13.335 

AZ-1 16 7 240 29.4795 

AZ-2 50 18 265 29.193 

Control     
BY-2 196 133 285 19.0192 

BY-1 5 2 63 47.569 
BW-5 41 14 294 16.0615 
BW-2 66 65 425 27.9599 

BW-6 5 2 48 22.1844 
BW-4 3 1 158 43.9061 
BW-1 1 0 406 70.5037 
BW-3 4 3 392 18.5025 
BF-1 63 63 209 49.3715 
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Table 9. PEFR Recording 

 Mean  Median 
 Intervention Control Intervention Control 

Number of Days of Peak 
Flow Recorded 299 ±41 253 ±135 307 285 

Longest Number of 
Consecutive Days Missed 21.4±23 31.4 ±43 8 3 

Total Number of Days 
Missed  108±100 42.7±59 50 5 

Percentage of Days Missed  33.6%±29% 16.7%±20% 18.9% 10.4% 

 
 
Table 10.   High Diurnal Variation of PEFR   

Group Number of Days of Amplitude Mean 
>20% 

% of Total Peak Flow Days of 
Amplitude Mean > 20% 

Intervention   
AY-1 0 0% 
AY-3 0 0% 
AY-2 0 0% 
AZ-1 0 0% 

AZ-2 2 0.7% 

AF-2 0 0% 
Control   
BY-2 18 6.6% 

BY-1 5 7.9% 

BW-5 1 0.33% 

BW-2 0 0% 
BW-6 7 6.6% 

BW-4 14 8.4% 

BW-1 46 11% 

BW-3 5 1.3% 

BF-1 7 3.4% 
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Table 11. Mean Duration of Visit 

Intervention  
n = 5 

Control 
n = 9 

Baseline Final Baseline Final 

54.00 33.7 42.2  17.85  

Note: All units are in minutes. 3 patients are missing from Table due to unconfirmed start and end dates. 
 
 

Table 12. Study Completion Duration of each Patient 
Group Time Between Baseline and Final Visits (months) 

Intervention   

AY-1 9.5 
AY-2 12.4 
AY-3 11.0 
AZ-1 9.6 

AZ-2 20.8 

Control   
BF-1 10.1 
BW-1 13.5 
BW-2 13.9 
BW-3 13.1 
BW-4 7.5 
BW-5 9.8 
BW-6 7.5 
BY-2 9.8 
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Figures 
 

 
Figure 1. Total Consented Identified and Declined as of December 2017. 

 
 

 
Figure 2. Recruitment Challenges and Modifications  
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Appendices 

Appendix A. Peak Flow Diary 
 
Patient ID:____________ 
Date: ________________ 
 
Please record your peak flow measurements 6 times daily and report them on this form. Three 
measurements will be performed in the morning, and 3 measurements will be performed in the evening.  
 
 
Dates Sunday  Monday Tuesday Wednesday  Thursday  Friday  Saturday 
 
 

Morning: 
(1)  
(2)  
(3)  
 
Evening:  
(1) 
(2) 
(3) 
 

Morning: 
(1) 
(2) 
(3) 
 
Evening:  
(1) 
(2) 
(3) 
 

Morning: 
(1) 
(2) 
(3) 
 
Evening:  
(1) 
(2) 
(3) 
 

Morning: 
(1) 
(2) 
(3) 
 
Evening:  
(1) 
(2) 
(3) 
 

Morning: 
(1) 
(2) 
(3) 
 
Evening:  
(1) 
(2) 
(3) 
 

Morning: 
(1) 
(2) 
(3) 
 
Evening:  
(1) 
(2) 
(3) 
 

Morning: 
(1) 
(2) 
(3) 
 
Evening:  
(1) 
(2) 
(3) 
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Appendix B.  Medication Adherence Report Scale for Asthma (MARS-A) 

 

Medication Adherence Report Scale for Asthma (MARS-A) 

 

Patient ID ________ 

How often do you do the following with respect to your asthma controller medication (inhaled steroid): 

The Medication Adherence Report Scale for Asthma (MARS-A) 

How often do you do the following? 

Question Always 

(1) 

Often  

(2) 

Sometimes 

(3) 

Rarely 

(4) 

Never 

(5) 

I only use my [name of medicine] when I need it 

 

     

I only use it when I feel breathless      

I decide to miss out a dose  

 

     

I try to avoid using it 

 

     

I forget to take it 

 

     

I alter the dose 

 

     

I stop taking it for a while 

 

     

I use it as a reserve, if my other treatment 

doesn’t work 

 

     

I use it before doing something which might 

make me breathless  

 

     

I take it less than instructed  
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Appendix C. Asthma General Knowledge Questionnaire for Adults 

Asthma General Knowledge Questionnaire for Adults (AGKQA)  

 

Patient ID _____ 

 

Here are some questions about asthma in general. Circle T, if you think the statement is true; F, if you think that the 

statement is false; NS, if you are not sure or do not know whether the statement is true or false. 

1. Left untreated, asthma will eventually go away. [T  or F] 

2. Asthma is a nervous or psychological illness. [T  or F] 

3. Asthma is a breathing problem that may be triggered by strong emotions. [T  or F] 

4. Regular exercise such as swimming can cure asthma. [T  or F] 

5. Exercise can help keep you fit and well and better able to cope with asthma. [T  or F] 

6. Exercising until you become breathless can damage the heart and/or lungs. [T  or F] 

7. You should not exercise if exercise brings on even the occasional asthma attack. [T  or F] 

8. Some medications taken 10 minutes before exercising, can stop you from getting asthma when you 

exercise. [T  or F] 

9. Some medications can be used during exercise if you get asthma. [T  or F] 

10. Only a doctor can call an ambulance for you. [T  or F] 

11. Medication returns the airtubes to normal and no permanent damage usually occurs. [T  or F] 

12.  You can become addicted to asthma medications if you use them all the time. [T  or F] 

13. Asthma medications do not work as well if you use them all the time. [T  or F] 

14. Although it can not be cured, asthma can usually be controlled by taking the correct medication. [T  or F] 

15. Side-effects are less likely with inhaled medication than with tablets because inhaled medication is not 

absorbed into the body. [T  or F] 

16. Syrups and tablets work about as quickly as inhaled medications.  [T  or F] 

17. If you get a cold or flu, you should increase your asthma medications. [T  or F] 

18. A doctor is best able to measure how bad asthma is by listening to the chest with a stethoscope. [T  or F] 

19. Measing the amount of air in the lungs with a peak flow meter or spirometer is the most accurate way of 

measuring how bad asthma is. [T  or F] 

20. Most asthma deaths could have been prevented. [T  or F] 

21. If a person has died from an asthma attack, it usually means that the attach must have begon so quickly that 

there was no time to start treatment. [T  or F] 

22. You may have fewer asthma attacks if you can identify and avoid things that trigger them. [T  or F] 

23. When asthma is well controlled by medication it is not triggered so easily. [T  or F] 

During an asthma attack: …. 

24. ……the muscles around the airtubes tighten and the tubes become narrow. [T  or F] 

25. ……more mucus is produced in the airtubes[T  or F] 
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26. ……the lining of the airtubes becomes swollen. [T  or F] 

27. ..….the changes in the airtubes make it difficult to get the air out of the lungs[T  or F] 

28. …..the airtubes collapse [T  or F] 

29. ….the chances in the airtubes make it difficult to get the air into the lungs. [T  or F] 

 

When you know that you are going to be exposed to something that triggers your asthma….. 

30 ….you should take medication just before exposure. [T  or F] 

31 ……you should wait until you develop symptoms before taking medication. [T  or F] 
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Appendix D. Study Services Agreement 
 

THIS AGREEMENT is made in duplicate on X 

 

BETWEEN: 

Pharmacy Owner 

 (hereinafter called “Owner”) 

 

- and – 

 

Study Pharmacist 

 (hereinafter called “Study Pharmacist”) 

 

- and - 

 

Ontario Pharmacists’ Association 

(hereinafter called “OPA”) 

 

Context and Purpose 

 

The OPA is conducting an impact study which requires the involvement and agreement of pharmacies and 

Pharmacists.  For purposes of this agreement, the use of “Study” shall refer to all aspects of the “A Pilot Test and 

Evaluation of a Community Pharmacist Managed Asthma Consultation Service”.  The “Study Pharmacist” shall 

refer to all pharmacists enrolled in the study. 

 

Subject to the terms and conditions in this Agreement, the parties agree as follows: 

 

1.0 SERVICES 

The services to be provided by the Study Pharmacists through this Agreement are attached as Appendix A. 

The Study Pharmacist is required to attend a mandatory orientation/training session, to be held at the 

Ontario Pharmacists’ Association office at 375 University Avenue, Suite 800, Toronto, ON M5G 2J5.   

 

 

The services to be provided through this Agreement by the Owner are as per below: 
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• To provide the Study Location with the logistical, technological and other supports necessary for their 

effective participation in this study, in cooperation with the OPA. 

 

 

2.0 DURATION 

This Agreement begins on the day it is executed and terminates according to the Study timelines, as 

prepared and identified by the OPA.  Based on the progress of the Study, the deadline may be extended as 

the OPA sees fit. The Study Pharmacist agrees that all patient interactions as related to this study between 

Study Pharmacists and Study patients will be held at the Study Pharmacist’s primary pharmacy of practice 

(Study Location).  

3.0 EARLY TERMINATION 

3.1 Notwithstanding Paragraph 2.0, OPA reserves the right to terminate this Agreement on 14 days written 

notice to the Study Pharmacist. 

 

3.2 If OPA terminates this Agreement at any point, OPA shall only be responsible for the outstanding stipend 

of such amount in respect of expenses accumulated for Study activities performed up to and including end 

of business on the date of termination,   

4.0 REMUNERATION 

 

 

 

4.1    The OPA shall provide the Study Pharmacist with an Honorarium upon completion of the Study for the 

following items of compensation: 

• Study Pharmacist in the control group: attendance of a live training session - $180 

• Study Pharmacist in the intervention group: Attendance of a live training session - $360 

• Patient Enrolment Incentive (the Study Pharmacist must enroll 8 patients) - $125 

 

 

 

4.2  The Owner and the Study Pharmacist shall be responsible for the payment of all applicable federal, 

provincial and municipal taxes, permits, fees, insurance deductions, pensions, or any other claim or 

deduction requested by a government in respect of compensation under this Agreement. 

 

4.3  OPA shall reimburse the Owner for all costs outlined in the Study Pharmacist Services Agreement 

 

5.0 REPORTING 
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For any questions as related to the Study or this Service Agreement, the Study Pharmacist will contact Mr. 

Lee Verweel at the OPA (see Appendix A), on the status of services as deemed appropriate by both parties 

and in a timely fashion. 

 

 

6.0 INDEMNIFICATION 

The Owner and the Study Pharmacist agrees to indemnify and save harmless OPA, its officers, employees 

and agents for liability resulting from any injury or damage (including death), property loss, or damage 

sustained by the Owner or Study Pharmacist . 

 

7.0 PROPERTY AND POSSESSION 

7.1 OPA may take possession of and use any completed or partially completed portions of the work undertaken 

as a volunteer in its program in performance of Study Pharmacist services, including de-identified Study 

Patient data collected as part of the Study. OPA or persons authorized by OPA may at all reasonable times 

inspect or otherwise review the progress of said work. 

7.2 All Study Patient data collected and associated documents prepared by the Study Pharmacist in the course 

of the performance of the services shall be the property of the OPA.  Should the OPA request copies of the 

hard-copy format of the Study Patient data collected as part of the Study, the Study Pharmacist is obligated 

to provide a copy within a reasonable length of time. 

7.3 Upon receipt of a written request from OPA, and in any event after the services under this Agreement have 

been completed or at early termination of the Agreement, the Study Pharmacist shall promptly deliver to 

the OPA all materials which are the property of OPA and in the possession or under the control of the 

Study Pharmacist , Owner or the Study Location.   

 

8.0 CONFIDENTIALITY 

8.1 The Study Pharmacist shall, both during and following the Term of this Agreement, treat as confidential 

and safeguard any information or document concerning the affairs of OPA of which the Study Pharmacist, 

the Owner or any of their organizations acquire knowledge or that comes into its or their possession by 

reason of its or their business with OPA under this Agreement and shall not disclose either directly or 

indirectly any such information or document to any person, firm or corporation without first obtaining the 

written permission of OPA. 

 

8.2 The Study Pharmacist shall, both during and following the Term of this Agreement, treat as confidential 

and safeguard any information or document concerning StudyPatients.  

8.3 The Study Pharmacist shall not disclose any Study Patient data information as related to the Study to any 

person or entity outside the Study.  
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8.4 Paragraph 8.0 survives the completion or early termination of this Agreement. 

9.0  CONFLICT OF INTEREST 

The Study Pharmacist warrants that they shall not during the term of this Agreement provide any services 

to any person, corporation, body, group or organization where the provision of such services, actually or 

potentially, creates a conflict of interest with the provision of the services pursuant to this Agreement, 

without the Study Pharmacist first disclosing to OPA the actual or potential conflict of interest and 

obtaining the express prior written consent of OPA to perform such work as a volunteer in our program 

without limitation. 

 

The Owner warrants that it, its partners, directors, officers, employees, agents, contractors, subcontractors 

and volunteers shall not during the term of this Agreement provide any services to any person, corporation, 

body, group or organization where the provision of such services, actually or potentially, creates a conflict 

of interest with the provision of the Services pursuant to this Agreement, without Owner first disclosing to 

OPA the actual or potential conflict of interest and obtaining the express prior written consent of OPA to 

perform such work as a volunteer in our program without limitation. 

10.0 INSURANCE 

The Owner and the Study Pharmacist will, on request, provide OPA with certificates or other evidence of 

Professional Liability Insurance, for coverages and amounts satisfactory to OPA for personal injury or 

property damage. 

 

11.0   AMENDMENT 

No change to or modification of this Agreement shall be valid unless it is in writing and signed by OPA, 

the Study Pharmacist and the Owner. 

 

12.0   REPRESENTATIVES AND NOTICES 

12.1 For the purpose of this Agreement, the Study Pharmacist shall be contacted as follows: 

 

Name :  

Address : 

Telephone: 

 

12.2 For the purpose of this Agreement, OPA shall be contacted as follows: 

 

Allan Malek, SVP Professional Affairs 

Ontario Pharmacists’ Association 

375 University Ave Suite 800 

Toronto ON  M5G 2J5  
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Tel: 416-441-0788 ext. 4239 

 

For the purpose of this Agreement, the Owner shall be contacted as follows: 

 

Name of Pharmacy:  

Name of Owner: 

Address: 

Telephone: 

 

13.0   ASSIGNMENT 

The Study Pharmacist shall not assign this Agreement or any part thereof, without the prior written 

approval of OPA which approval may be unreasonably withheld. 

 

IN WITNESS WHEREOF, the Parties hereto have executed this Agreement as of the date first written above. 

 

 

      SIGNED, SEALED AND DELIVERED 

      In the presence of: 

 

 

___________________________________ 

___________________________________ 

Dennis A. Darby, ICD.D, 

Chief Executive Officer 

 

For and on behalf of: 

ONTARIO PHARMACISTS’ ASSOCIATION 

 

___________________________________ 

___________________________________ 

Study Pharmacist Name 

(Please Print) 

 

___________________________________ 

Study Pharmacist Signature 
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___________________________________ 

Pharmacy (Study Location) Name 

 

___________________________________ 

___________________________________ 

Owner Name  

(Please Print) 

 

___________________________________ 

Owner Signature 

 

For and on behalf of: 

“Pharmacy Owner” 
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Appendix E. Pharmacist Demographic Questionnaire 
 

Pharmacist Demographic Questionnaire 

To be completed by the interviewer with the participant prior to scheduled interview.  

1. What is your current age in years?: 

 

 

2. What is your gender 

Which of the following best describes you? (check all that apply) 

a. ☐ Male 

b. ☐ Female 

c. ☐  ______________ (for example, transgender) 

 

3. Where is your pharmacy located?   

 

 

 

4. What services do you provide? 

 MedsCheck 

 Smoking Cessation 

 Other: 

 

5. Are you currently working in collaboration with other healthcare providers? 

 Yes 

 No 

If yes, describe:  

 

 

 

 

 

 

6. What is your employment status? 

 Full-time staff pharmacist 

 Part-time staff pharmacist 

 Pharmacy manager 

 Pharmacy owner 
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 Franchisee 

 Freelance/relief pharmacist 

 Other 

 

7. How long have you been a pharmacist? 

 

 

8. Do you have any additional post-graduate training and/or certification (e.g. geriatric pharmacy, certified 

diabetes educator, certified respiratory educator, etc.).  

 

 Yes 

 No 

If yes, describe:  

 

 

 

 

 

 

 

9. Approximately how many prescriptions does the pharmacy dispense in a typical day?  

 

 

 

 

10. How many pharmacists (including part-time, full-time, and manager/owner) are currently employed in the 

pharmacy? 

 

 

  

11. D

oes the pharmacy have a private counseling room?  

 Yes 

 No 

 

     

***Thank you for completing this survey*** 
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Appendix F. Patient Demographic Questionnaire 
 

Patient Demographic Questionnaire 

Patient ID ______ 

1. What is your current age: _____________ years 

 

2. What is your gender 

Which of the following best describes you? (check all that apply) 

a. ☐ Male 

b. ☐ Female 

c. ☐  ______________ (for example, transgender) 

 

3. What is the highest level of education you have completed 

a. Elementary school 

b. High school 

c. College/University 

d. Graduate-level (e.g. Masters, PhD) 

 

4. What is your gross household income 

a. <$25,000 

b. $25,000 to $45,000 

c. $45,001 to $65,000 

d.  $65,001 to $85,000 

e. $85,001+ 

 

5. What is your employment status? 

a. Employed Full Time 

b. Employed Part Time 

c. Retired 

d. Unemployed 

e. Student 

 

 
 
 
 
Appendix G. Patient Consent Form 
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Ryerson University 

Letter of Information and Consent Agreement for Patients 
 
 

TITLE: Pilot Test and Evaluation of a Community Pharmacist Managed Asthma Consultation Service  
 
INVESTIGATORS: This research study is being conducted by Mr. John Odame under the supervision of Drs. Pria 
Nippak and Zahava Rosenberg-Yunger at Ryerson University. 
 
OVERVIEW: You are being asked to participate in a research study as part of Mr. John Odame’s Master’s thesis 
project being conducted in partial fulfilment of his Master’s degree at Ryerson University.  Please read this 
document which outlines details about the study and the consent process.  Before you consent to participate, please 
ask any questions to be sure you understand what your participation will involve.  
 
This study is funded by AstraZeneca and GlaxoSmithKline and being conducted in collaboration with the Ontario 
Pharmacists Association (OPA). OPA will provide logistical and administrative support to Mr. Odame.. 
 
 
PURPOSE OF THE STUDY: 
 
Given the scientific evidence of pharmacists’ role in asthma management there is a strong rationale for introducing a 
pharmacists’ intervention for asthma management (this includes review of medication, patient support and 
management of disease) for Ontarians suffering from asthma. Before starting such a program there is a need for pilot 
testing to make sure that the program improves patient care. The goal of this study is to look at the effect of a 
community pharmacist on your asthma management. 
 
This study will consist of a prospective, randomized controlled trial conducted in the community pharmacy setting. 
Patients will be randomly assigned to either the control or intervention group. All patients will have an equal 
probability of being assigned to either group and this will be determined at the pharmacy level (that is pharmacies 
will be notified whether they are part of the control or intervention group). Procedures will be controlled to ensure 
that all participants in each group are treated the same except for intervention group participants receiving 
interventions from the pharmacists. Therefore, all parties (including yourself and your pharmacist) will be aware of 
your treatment group. A total of 105 patients across 12 pharmacies within the Greater Toronto Region will be 
recruited for this study. 
 
ELIGIBILITY CRITERIA  
In order to be eligible to participate in this study you must be at least 18 years of age and have a diagnosis of asthma 
from a physician or nurse practitioner. You must also be taking inhaled corticosteroids for which the dose and/or 
medication has remained unchanged for at least 2 months.  Additionally, you must have uncontrolled asthma which 
has been defined in this study as follows: 
In the past 4 weeks you have 

• Used your rescue medications 4 or more times in a given week  
And/or 

• Woken up in the night from your asthma in a given week  
Finally, you must intend to refill all asthma prescriptions at the study pharmacy. 
 
You will be ineligible to participate in this study:  
 

• If you are pregnant 
• If you are terminally ill or have a poor prognosis (life expectancy less than 3 years) 
• If you have a history of alcoholism or drug abuse  
• If you have a chronic obstructive pulmonary disorder (emphysema; chronic bronchitis)  
• If you have an acute respiratory infection  
• If you have a pulmonary fibrosis 
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• If you have had cancer (in the past 5 years preceding enrolment) 
• If you have had an organ transplantation 
• If you have dementia 
• If you have a cognitive impairment or other psychiatric disorder  
• If you have any other health issue that may hinder performance on pulmonary function test. 
• If you are enrolled in an Employee Assistance Program for disease management within 6 months preceding 

the study enrolment date OR planning to enroll in the next 12 months  
• If you are enrolled in another asthma management/clinical study OR planning to enroll in a similar study in 

the next 12 months 
• If you have had a MedsCheck or MedsCheck Follow-Up done within the 3-month period preceding the 

anticipated date of the first study appointment 
• If you do not wish your physician to be notified of your participation in this study  

 
YOU WILL BE ASKED TO DO THE FOLLOWING: If you decide to participate in this study, you will be 
asked to do the following (see summary table below):  
 
1. Recruitment and Consent: If you are interested in participating in this study, you will be screened for eligibility. 
The pharmacist who recruits you for the study will: 

• Contact you and provide you with the details of the study; and  
• If you are interested in participating in our study, the pharmacist will ask you for your contact information 

(i.e., phone number and/or email) 
 

Our research team will then contact you either through phone or email with further study details and review the 
consent process with you. Patients who express interest in participating will be given one week to review the consent 
and study information. After one week we will contact you again. 
If you consent we will ask you to complete a demographic form with one of our researchers over the phone.  This 
will take approximately 10 minutes. We will also contact your pharmacist to advise them of your participation in 
this study. 
 
During your interaction with the pharmacist throughout the study the pharmacist will enter your data collected as 
part of this research study into pre-developed paper-based and or electronic forms. The pharmacist will also retain 
the paper copies of the questionnaires completed by you throughout the study.  
 
2. Baseline Assessment (approximately 50 minutes): The study pharmacist will meet with you for an estimated 50 
minutes, at a time convenient for you and your pharmacist. During the initial visit your pharmacists will:  

• Address any questions and/or concerns you have about the study 
• Conduct a comprehensive medication review, develop a medication plan and fax it to your family 

physician 
• Provide you with a peak flow meter, educate you on its proper use and requirements for daily 

measurement/recording 
• Obtain baseline measurements, including:  

o Patient height and weight 
o Self-reported health system usage in the past 6 months 
o Number of prescription medications currently taken 
o Number of current co-existing diagnosed health conditions 
o Pulmonary function 
o Adherence to inhaled corticosteroid medication therapy 
o Smoking status/frequency 
o Asthma-related quality of life 
o Symptom severity 
o Asthma control 

• A 10 dollar gift card will be given to you after completion of the baseline assessment 

3. Measure peak flow (approximately 5 minutes): 
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You will use the peak flow meter (given to you at the initial appointment) to measure your daily peak flow. 
You will record this on the Peak Flow Diary and give the completed form to your pharmacist at each visit.  
 
  

4. Follow up Assessments (approximately 5 minutes): 
At appointments 2-7, you will be asked to: 

• Measure your peak flow. Only the intervention group will receive components of the intervention(s) based 
on your situation.  

• A 10$ gift card will be given to you after the 3rd and 6th appointments 

5. Final Assessment (approximately 50 minutes: At the final appointment of this research study, your pharmacist 
will meet with you and provide the following services: 

• Refer you to your family physician and provide continuing treatment/management of your asthma  
• Distribute a service satisfaction questionnaire to you, which will include a stamped return envelope to be 

filled out and return to the Ontario Pharmacist association at a later time.  
- Once OPA receives your completed questionnaire they will mail you a $20 gift card 

• Obtain final measurements on: 
o Self-reported health system usage in the past 6 month 
o Number of prescription medications currently taken 
o Pulmonary function 
o Adherence to inhaled corticosteroid medication therapy 
o Smoking status/frequency 
o Asthma related quality of life 
o Symptom severity 
o Asthma control 
o Record the duration of the appointment 

 
If you are part of the control group you will be provided with written materials/resources to assist in ongoing 
management of asthma but you will not receive any other interventions for asthma.  
 
 
 
POTENTIAL BENEFITS:  
 
There is no guarantee that this study will provide any benefits to you. You will be given a peak flow 
meter at the onset of the study which you can keep beyond the completion of the study. Also, results from 
this study will help inform pharmacy practice in asthma management in the future.  
 
THE POTENTIAL RISKS TO YOU AS A PARTICIPANT:  
 
There are minimal risks to you being involved in this study. This study may cause uncomfortable feelings 
as you may recall how you have managed your asthma in the past and identify risk factors that you were 
not aware of prior to this study, including smoking or other lifestyle habits that negatively affect your 
asthma. 
 
CONFIDENTIALITY:  
 
All the information we collect about you will be kept confidential. All paper forms will be kept by your 
pharmacist in a secure location.  Our team will collect the hard copies of forms at the end of the study and 
keep them in a locked cabinet. Data will be kept for 10 years and may be used for data analysis for a 
project unrelated to this one. 
Paper based data collection forms filled out by your pharmacist throughout the study will be disposed of 
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in a manner that leaves no possibility for reconstruction of information. Electronic based data collection 
forms completed by your pharmacist throughout the study   will be  disposed of permanently. We will not 
make anything public that might identify you, unless legally required to do so. Your pharmacist will be 
aware of who participates in this study and both you and the pharmacist will know which group your 
pharmacy is assigned to. Although, data will remain confidential as data will be de-identified and stored 
in a password protected computer. Further, any data that will be taken away from our site will be 
transferred on to a password protected storage device. 
   
INCENTIVES FOR PARTICIPATION:  
 
Your pharmacist will provide you with a 10 dollar gift card upon your completion of the first 
appointment third and sixth appointments. You received a 20 dollar gift card upon your completion 
the study. 
 
COSTS TO PARTICIPATION: 
 
There will be no cost to participate in this study. 
 
VOLUNTARY PARTICIPATION AND WITHDRAWAL: 
 
Your participation in this study is completely voluntary. You may choose whether to participate in this 
study or not. If any question makes you uncomfortable, you can skip that question. You may stop 
participating at any time. If you choose to stop participating, you may also choose to have your data 
withdrawn from the study. If you withdraw from the study and wish that your data is not used for research 
purposes, then we will remove your data. If you have missing data based on choosing to not answer 
particular questions, we will include the data for the answered questions only. If your pharmacist 
withdraws from the study we will approach the second pharmacist and ask that they take you on as their 
patient and submit their data.  Should both study pharmacists decide to withdraw from the study then you 
will receive educational pamphlets.  
 
ALTERNATIVES TO PARTICIPATION: 
Should you decide not to participate in this study it will not affect your relationship with the Ontario 
Pharmacists Association or Ryerson University.  If you choose not to participate in the study, standard 
pharmaceutical care will still be offered by the pharmacy.   
 
 
This study has been reviewed by the Ryerson University Research Ethics Board. If you have questions 
regarding your rights as a participant in this study please contact: 

Research Ethics Board 
c/o Office of the Vice President, Research and Innovation 
Ryerson University 
350 Victoria Street 
Toronto, ON M5B 2K3 
416-979-5042 
rebchair@ryerson.ca 
 

 
This study is registered at ClinicalTrials.gov (https://clinicaltrials.gov) with the identifier: NCT02768623 
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CONFIRMATION OF AGREEMENT: 
 
 
Your signature below indicates that you have read the information in this agreement and have had a 
chance to ask any questions you have about the study. Your signature also indicates that you agree to 
participate in the study and have been told that you can change your mind and withdraw your consent to 
participate at any time. You will be given a copy of this agreement.  
 
By signing this consent agreement you are not giving up any of your legal rights. 

 
 
____________________________________  
Name of Pharmacist (please print) 
 
 _____________________________________  __________________ 
Signature of Pharmacist    Date 
 
.  
 
Please let us know where to mail your final gift card by providing us with your mailing address 
below: 
 

Street name: 
City: 
Province: 
Postal Code: 
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Appendix H. Asthma-Specific Data Collection Form 
 

Patient Information 
Patient ID:  
(Note: remember to keep an updated patient list 
and store in locked cabinet) 

Date of Visit (dd/mm/yy):                         /         / 
 

Peak Flow Assessment                    
    Visit 
 
      

 1st Measurement:  
   
1) _________________(EU) 

 2nd Measurement:  
 
  2) ____________________(EU) 

 3rd Measurement:  
 
  3) __________________ 
(EU) 

  Lifestyle Information 
  Weight:              lb/kg Height:        cm Pregnant:                               Yes         No 

If yes, which trimester?          1st       2nd          

3rd   

Co-Morbidities 
        Arthritis GERD/PUD Depression Insomnia                 Anemia 
       Incontinence Dyslipidemia Hypertension History of MI History of 

stroke/TIA 
       COPD Diarrhea Constipation Cancer Other 

(specify):  
Patient Identified Goals 
During each visit ask: “what are the two most important areas for you to make a positive change”?” 

       Adherence to medication therapy          Monitor peak flow rate         Proper device usage 
technique 

         Quit 
smoking 
 

      Patient communication          Symptom management                     I don’t have any goals  
   Plan for Follow-Up 

Study Follow-Up appointment has been set and confirmed with patient (if necessary) on:                                       
(mm/dd/yy)               NA 
Smoking Cessation consultation appointment has been set and confirmed with patient (if necessary) on:                            
(mm/dd/yy)               NA 
    
Checklist for Completeness of Consultation  (check all boxes that are applicable)  
Checklist for Consultation  
Discussed Rx medications, OTCs (including ASA), herbals and vitamins from other individuals/pharmacies/countries and 
MD samples 
Prompted for specific dosage forms (i.e., inhalers, topicals, eye drops, nasal sprays, patches, injectables, etc.) 
Referenced attached notes, results, references as appropriate 
Discussed Follow up Appointments 
Discussed proper use of peak flow meter 
Discussed basic pathophysiology of asthma 
Discussed proper use of inhaler 
Discussed appropriate use of relievers (rescue medication) and controllers (preventative medications) 
Discussed symptom management techniques 
Provided a brochure for educational purposes (only to intervention group but if control asks then permitted)  
Discussed smoking cessation drug therapies  
Discussed non pharmacological options for smoking cessation 
Discussed asthma action plan 
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Discussed strategies for improving adherence 
Checklist for Questionnaires and Handouts 
Discussed monitoring of peak flow measurements  using  the Peak Flow  Diary to be collected  at each interim follow-up 
appointment 

Distributed the following questionnaires, to be completed by the patient within one week of the baseline assessment and 

collected at the 2nd appointment.  

 Health Care Service Usage Questionnaire    
 Asthma Control Questionnaire    
 The Medication Adherence Report Scale for Asthma    
 Asthma Quality of Life Questionnaire   
 Asthma General Knowledge Questionnaire for Adults    
 Heath and Work Performance Questionnaire   
  Asthma Self-Management Questionnaire   
Acknowledgement and Privacy Notice 
I agree to comply with all conditions laid out in the Personal Information Protection and Electronic Documents Act 
(PIPEDA), or provincial legislations that has been deemed to be substantially similar. I agree to comply with all conditions 
regarding privacy laid out in the Asthma Coaching Pulmonary training documents. 

   Signature of Pharmacist    Date:  

By signing below, I agree to participate in the Pilot Test and Evaluation of a Community Pharmacist Managed Asthma 
Consultation Service and acknowledge that the service provided to me as described and in accordance with the service 
agreement. I understand that personal information collected will be used for the delivery of this coaching program. I 
understand that the research team may access this information for the purposes of auditor for the purposes of research. I 
understand that personal information collected will not be used for any other purpose by the research team.   

   Signature of Pharmacist    Date:  

   Pharmacists Notes    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

  Duration of Appointment: 
  Pharmacist name:                                                                              Pharmacist Signature:                                              Date:  
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Appendix I. Asthma Poster 
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