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Preface to ”Communication in Pharmacy Practice”

Communication is a crucial part of pharmacy practice. It is through high quality communication

that patients‘ needs can be assessed and information, education, and advice given, in this way

ensuring a rational use of medicine. In addition, effective inter-professional communication with

other health care professionals is central for positive health outcomes of patient treatments.

Communication is a complex area, dealing not only with the transmission of content, but

also intrapersonal relationships, social processes, etc. Through research in pharmacy practice

communication we can help develop skills, tools, and processes to make patient encounters and other

encounters as good as possible. This book provides an insight into the research being conducted in

the field right now and thus helps to highlight specific areas in pharmacy communication that need

attention in order to move further.

Sofia Kälvemark Sporrong, Susanne Kaae

Special Issue Editors
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Communication is a crucial aspect of pharmacy practice—in community pharmacies and in other
health care settings. The communicative role of pharmacists and other pharmacy staff is an important
part of, e.g., dispensing, pharmaceutical care, and other counselling services provided to patients. It is
through appropriate communication that patients’ needs can be assessed and information, education,
and advice can be given, in this way working towards a rational use of medicine. In addition, effective
inter-professional communication with other health care professionals is central to health outcomes of
patient treatments.

Communication is a highly complex area, dealing with not only the transmission of content but
also interpersonal relationships, social processes, etc. Barriers and facilitators to communication are
numerous, including psychological, socio-economic, cognitive, and environmental factors. Research in
pharmacy practice communication can enable the development of the skills, tools, and processes to
make patient encounters and other interactions as optimal as possible.

The Special Issue ‘Communication in Pharmacy Practice’ was thus launched to help improve
communication practices by increasing our knowledge on different aspects of communication in
pharmacy practice. From the articles we have received for this Special Issue, it is clear that pharmacy
communication is a subject that is investigated globally and from many perspectives. The overall
pharmacy communicational themes investigated and discussed include the following: Communication
between health care professionals and elements of communication between pharmacists and patients,
in the context of both prescription and OTC medicines; and factors impacting these types of
communication. A central focus in this Special Issue is the specific need to further develop direct,
face-to-face communication between pharmacy staff and patients/consumers.

With regard to communication between pharmacists and patients, the need to focus counselling
on the patient’s perspective is emphasized by several authors. When patients are involved in their
own care and understand their plan of care, they are better able to manage their conditions. Naughton
writes [1]:

Only when pharmacists have a holistic understanding of an individual patient, including their
experience of illness and medication, can they effectively assess appropriateness, safety, efficacy,
and adherence to medications and develop realistic treatment plans.

This is supported by Hawes, who discusses how pharmacists’ exploration of cultural aspects,
including health and illness beliefs of the patient along with the patient’s attitudes and practices,
should be the basis for counselling. In her article about patient education on oral anticoagulation,
she concludes that “the teaching should be tailored to each patient” [2].

As part of this patient-centred approach, Olufemi-Yusuf et al. explored patients’ perceptions of
asthma, asthma treatment, and pharmacist roles in order to optimize the design of patient-centred
interventions in pharmacy care and improve care for asthma patients [3].

Pharmacy 2018, 6, 127; doi:10.3390/pharmacy6040127 www.mdpi.com/journal/pharmacy1
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Other authors also investigated aspects influencing pharmacy staff-patient communication such
as perception of roles, organizational aspects including the need for sufficient time, privacy, and use of
adequate registration systems, and the importance of education for pharmacy staff [4–6].

Some specific technologies to develop patient–pharmacist communication are presented in this
issue, e.g., pictograms, automated phone calls, and the use of videos to communicate information on
inhaler techniques [7–9]. For example, Kanji et al. studied pictograms as a technique for pharmacy
communication in the presence of language barriers and identified several challenges in patients’
understanding of the pictograms [7].

These signs [pictograms] on their own might not be enough to guarantee appropriate patient
information and the expected medication usage.

A study on inhaler instruction videos found that, in addition to watching videos, participants
asked for feedback from health care professionals to check their inhalation technique. Hence, it seems
that technologies used on their own appear often to be of limited support for patients [9].

One basis for improving pharmacist–patient communication is to determine how the communication
between the pharmacists and other health care professionals is conducted. The study by De Bock et al.
investigating the implementation of medication reviews across hospital and community pharmacy
sections found that discharge notes from hospital to community pharmacists facilitated pharmaceutical
care counselling in the community pharmacy [10]. Noss et al. also highlighted the importance of
adequate inter-professional communication for the monitoring or use of alternative therapy agents to
avoid drug–drug interactions [11].

There are many challenges to communication in pharmacy practice, and many are highlighted
in this Special Issue on pharmacy communication. Some appropriate and sustainable solutions are
described, but in many cases, these seem to remain on a theoretical level. Seubert et al. tried to
overcome this gap by developing specific tools for community pharmacies to overcome identified
challenges at the pharmacy counter [12]. The tools were based on the existing literature and other
types of empirical material; however, they still need to be implemented in practice.

Many relevant pharmacy practice communicational aspects have now been added to our
knowledge, but even more research is needed. This is especially true for research dealing with how to
overcome identified communication challenges in practice to ultimately help patients achieve better
treatment outcomes.

Funding: This research received no external funding.

Conflicts of Interest: The authors declare no conflict of interest.
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Abstract: As the population ages, morbidity and mortality associated with chronic disease will
increase. Some patient-centered improvements have been made in health care services, but optimal
health has not been fully realized. Only when pharmacists have a holistic understanding of an
individual patient, including their experience of illness and medication, can they effectively assess
appropriateness, safety, efficacy, and adherence to medications and develop realistic treatment plans.
When patients are involved in their care, they are better able to manage complex chronic conditions by
understanding and adhering to their plan of care. Pharmacists can enable patients to participate fully
using patient-centered communication. There are relatively few published articles on patient-centered
communication specific to pharmacists, but the Calgary-Cambridge guide and Four Habits model
have applicability to pharmacy practice. The Patient-Centered Communication Tools (PaCT), created
for use in pharmacy education and loosely based on the Four Habits model, can assist pharmacists in
developing their patient-centered communication skills. Lastly, best practices for patient-centered
communication in pharmacy practice are described.

Keywords: patient-centered communication; Calgary-Cambridge guide; four habits model;
Patient-Centered Communication Tools (PaCT); communication models; pharmacists

1. Introduction

In 2007, the Institute for Healthcare Improvement launched its Triple Aim to focus on improving
the patient’s experience of care, achieving better health outcomes, and reducing the per capita cost of
health care [1]. A key reason for establishing the Triple Aim was that health care costs in the United
States were skyrocketing without any apparent improvement in the overall health of its citizens [2].
A decade later, the United States continues to spend more on health care with poorer health care
outcomes compared to 10 other developed countries [3]. Chronic disease claims 86% of the total
annual expenditures for healthcare in the U.S. and accounts for seven of the top ten causes of death in
American adults [4,5]. As the population ages, the burden of chronic disease morbidity and mortality
will increase unless a more holistic approach to health is adopted.

Health, as defined by the World Health Organization, is “a state of complete physical, mental,
and social well-being and not merely the absence of disease or infirmary” [6]. There are many factors
that influence the state of a person’s health. Generally known as Determinants of Health, these factors
can be grouped into five major categories (Table 1): (1) clinical health care; (2) genetic vulnerability;
(3) socio-economic characteristics; (4) environmental and physical influences; and (5) individual health
behaviors such as tobacco use, diet and exercise, and alcohol and drug use [7]. Only the first two
determinates, clinical health care and genetic vulnerability, have a direct biological connection to our
health. Socio-economic characteristics such as educational level, employment, income, marital status,
and ethnicity along with environmental and physical influences such as place of residence, quality of
air and water, buildings, spaces, and transportation are often referred to as the Social Determinants
of Health. In short, the Social Determinants of Health are the conditions in which people are born,
grow, live, work, and age [8]. The relative contribution of each health determinant towards overall

Pharmacy 2018, 6, 18; doi:10.3390/pharmacy6010018 www.mdpi.com/journal/pharmacy4
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health varies depending upon the disease, population, and geographical region. Typically, health care
services and genetics only account for 10–20% of a person’s health, whereas the largest contribution
comes from the Social Determinants of Health as well as individual health behavior [9,10]. Therefore,
rather than investing more dollars into healthcare services, factors that play a greater role in health are
deserving of attention [11,12].

Table 1. Determinants of Health.

Determinants of Health [7]

clinical health care services
genetic vulnerability
socio-economic characteristics
physical environment
individual health behavior

Fortunately, modern medicine is moving away from a purely biomedical model of care with an
emphasis on disease and its associated biological components (signs, symptoms, and laboratory tests)
to a biopsychosocial model. The biopsychosocial model of care is a holistic framework to describe and
explain how illness is the result of the interplay of biological, psychological, and social factors plus
individual health-related behaviors (Figure 1) [13]. Recognizing, understanding, and responding to
all factors that affect health requires the healthcare provider to integrate the biological aspects of the
disease with the psychological and social aspects of the patient. The goal of this model is to develop a
patient-centered care plan that is realistic in order to achieve the best possible health outcomes.

Figure 1. Biopsychosocial Model of Disease and Illness.

Another major improvement made in health care services delivery was the adoption of
patient-centered care. The Institute of Medicine defines patient-centered care as “a partnership among
practitioners, patients, and their families ensures that decisions respect patients’ wants, needs, and preferences,
and that patients have the education and support they need to make decisions and participate in their own
care, as well as participate in quality improvement efforts” [14]. The term patient- and family-centered
care acknowledges the importance of families on the health of patients of all ages in all settings of
care as well as being essential allies for quality and safety [15]. In recent years, person-centered
care has emerged as a new term that encompasses the entirety of a person’s needs and preferences
(biopsychosocial) beyond just the pathophysiology of the disease (biomedical) [16]. While the practice
of pharmacy employs medications as its primary means of health care intervention, the professional
and ethical responsibility of pharmacists are clearly more holistic. Pharmacists, in their Code of Ethics,
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promise to place the “well-being of the patient at the center and consider their stated needs as well as
those defined by science” [17].

When patients are more involved in their care, they are better able to manage complex chronic
conditions by understanding and incorporating their plan of care, are more likely to feel comfortable
communicating their concerns and seeking appropriate assistance, have reduced anxiety and stress,
and have shorter lengths of stay [18]. Patients involved in their own care also have a safer care
experience [19]. Therefore, all healthcare providers have a professional and ethical responsibility to
encourage patients to express their concerns. The effectiveness of patient-provider communication
is not always optimal, however. For instance, early studies on patient recall of medical information
showed that 40–80% of medical information provided by healthcare practitioners is forgotten
immediately and nearly half of what is remembered is remembered incorrectly [20]. It is not surprising
then that patient adherence to treatment recommendations for chronic disease varies between 37 and
87%, and only 50% of all prescription drugs are taken as prescribed [21,22]. To enable patients to
participate fully in their care, healthcare professionals need to facilitate optimal information exchange
using patient-centered communication.

2. Patient-Centered Communication

The core concepts of patient-centered communication include “(1) eliciting and understanding
patient perspectives (e.g., concerns, ideas, expectations, needs, feelings, and functioning),
(2) understanding the patient within his or her unique psychosocial and cultural contexts, and
(3) reaching a shared understanding of patient problems and the treatments that are concordant with
patient values” [23]. Although health care providers acknowledge that patients should play a more
participative role to ensure they are informed about their care, several barriers to communication exist.

The first barrier to patient-centered communication is a perceived lack of time. Practitioners may
feel they lack enough time to listen, explain, and negotiate with the patient. Sometimes patients are
not able to fully articulate their initial concerns before being interrupted by the provider. In a study
involving physicians and agenda-setting with patients, patients were interrupted after an average of
23.1 s [24]. Studies show, however, that patients rarely take more than 2–3 min to share their whole
story when asked open-ended questions and are not interrupted [25,26]. Shared decision-making
also takes time but on average only an additional 10% of the entire duration, i.e., 2 min for a 20 min
encounter [27].

The second barrier relates to negotiating evidence-based treatment plans with patients.
Evidence found in the literature to support treatment is often “disease-oriented” with reference to lab
values, plaque size, or blood pressure; all of which are markers for disease outcomes rather than actual
outcomes. Most patients have no frame of reference for the impact of those numbers. “Patient-Oriented
Evidence that Matters” (POEMs); on the other hand, refer to outcomes that patients care about and
can relate to [28]. Examples of POEMs include outcomes related to morbidity (symptoms), daily
functioning, mortality, cost, and quality of life as defined by the patient [29]. Another consideration
is that evidence-based medicine corresponds to population data and may not reflect the needs and
preferences of individual patients. Rather than the rule, evidence-based medicine should only be a
guide used along with provider expertise and the patient’s goals, values, and preferences [30].

Finally, provider attitude can be a barrier to effective patient-centered communication.
Traditionally, pharmacists have been educated as drug experts and have been taught about the
pharmacologic and pharmacotherapeutic properties of a drug to meet a patient’s medication-related
needs and promote medication compliance [31]. Scientific drug knowledge is clearly important, but a
patient-centered approach requires knowledge of the patient and their individual experience of illness
and medication. Only after incorporating a holistic understanding of the patient’s beliefs, attitudes,
and behaviors towards health can pharmacists assess the appropriateness of indication, effectiveness,
safety, and adherence to medications. In other words, “the pharmacist must maintain a high level of
humility about their scientific knowledge so that the knowledge of the patient can be recognized” [31].

6
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Using a consistent approach to patient-centered care specific to pharmacy is advocated to assist
pharmacists in fulfilling their professional responsibilities to a patient. The Pharmacists Patient Care
Process (PPCP), supported by 13 national pharmacy organizations and the Accreditation Council for
Pharmacy Education, is a model to optimize patient health and medication outcomes [32,33].

3. Pharmacists and Patient-Centered Communication

A patient-centered approach to communication is to acknowledge the whole person, their
personality, life history, and social structure in order to develop a shared understanding of the
problem, the goals of treatment, and the barriers to that treatment and wellness. With the practice of
pharmacy expanding beyond the traditional medication dispensing roles, pharmacists must become
competent in patient-centered communication. Expectations for professional communication in the
2016 Accreditation Council for Pharmacy Education (ACPE) guidelines for the Doctor of Pharmacy
degree are found in Standard 3 (Approach to Practice and Care) and Appendix 1 [33]. There are many
published articles on patient-centered communication in healthcare, but relatively few are specific
to pharmacy. While the majority of publications are oriented towards physicians, three excellent
examples with applicability to pharmacy practice are detailed below.

The Calgary-Cambridge guide was developed for use in medical education to teach and assess
patient-centered communication [34,35]. It is widely used in over 60% of medical schools in the
U.K. and is the second most-used guide in North America for teaching and assessing professional
communication [36]. The guide’s framework corresponds to the structured process of a medical
interview (initiating the session, gathering information, physical examination, explanation and
planning, and closing the session) and consists of 71 communication skills and behaviors [36,37].
Although lengthy, the authors of the guide meant for it to be comprehensive but modifiable depending
upon the nature of the medical encounter. In a recent study, the applicability of the Calgary-Cambridge
guide to assess pharmacist–patient communication was analyzed. Eleven pharmacists representing
a variety of settings (e.g., community, primary care, and hospital) were observed and recorded
during a total of 18 patient consultations. It was noted that many of the communication skills on the
Calgary-Cambridge guide were represented during the pharmacist-led consultations and highlighted
areas in which pharmacists may need more training [38].

The Four Habits Model is another framework for patient-centered communication also designed
for physicians. It contains 23 clinician communication behaviors organized into four “habits”: invest
in the beginning, elicit the patient’s perspective, demonstrate empathy, and invest in the end [39–41].
This model provides explicit examples of how to create rapport, elicit patient concerns and ideas,
explore the illness experience, and convey empathy and can be helpful to other health care professionals
wishing to improve their communication skills. The Four Habits Model was used as a foundation for
the development of the Patient-Centered Communication Tools (PaCT) to measure pharmacy students’
communication skills [42].

The PaCT includes 23 clinical communication skills categorized into five “tools” (establish
a connection, explore and integrate the patient’s perspective, demonstrate interest and empathy,
collaborate and educate, and communicate with finesse). Each individual communication skill is
scored using a five-point Likert scale (unsatisfactory, needs improvement, adequate, capable, and
proficient). When comparing the PaCT and the Four Habits Model on the same performance, scores
were significantly correlated. According to the authors, the instrument demonstrated significant face,
content, construct, and test–retest validity [42].

4. Best Practices

Pharmacists provide patient care with varied responsibilities in a variety of practice settings.
Pharmacist’s clinical expertise and access to patients, particularly in the retail setting, place them
in a unique position to improve health outcomes of individual patients and populations alike.
In many cases, retail pharmacies are the primary point of health care access in rural communities [43].
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Regardless of practice setting, patient-centered communication such as openness, active listening, and
plain speaking are three general skills in which all pharmacists should become competent.

4.1. Openness

Openness is demonstrated by making oneself available, not only with time but also by the manner
in which the patient and their perspectives are acknowledged [31]. A curt greeting and appearing
rushed or inconvenienced communicates to patients that their time and concerns are not important.
Rather, identifying a patient by name in a warm greeting, offering a smile, being attentive, and
maintaining friendly eye contact goes a long way in establishing rapport and building a relationship.

4.2. Active Listening

Attentive body language (e.g., open posture, eye contact, and interested expression), eliciting
verbal (e.g., “uh-huh” and “I see”) and nonverbal (e.g., nodding) encouragement, paraphrasing to
confirm understanding, and keeping questions to a minimum demonstrates to the patient a genuine
interest in them on the part of the pharmacist. Questions designed to collect patient perspectives should
be open-ended questions using the words “what” or “how” instead of those that can be answered with
“yes” or “no.” Asking open-ended questions provide critical insight into the patient’s experience of
illness, yield critical information to promote medical adherence, and facilitate shared decision making.

4.3. Speaking Plainly

Health literacy is the degree to which individuals have the capacity to obtain, process, and
understand basic health information needed to make appropriate health decisions [44]. Only 12% of
adults have proficient health literacy according to the National Assessment of Adult Literacy. In other
words, 9 out of 10 adults may lack the skills needed to manage their health and prevent disease.
It is helpful to consider all patients as having low heath literacy and use appropriate communication
techniques that ensure understanding. At a minimum, slow down and speak in plain, non-medical
language! Allow time for patients and families to ask questions by asking “What questions do you
have?” instead of “Do you have any questions?” Check the understanding of a patient by asking them
to restate it in their own words, not just repeat it, to ensure the message is understood.

Best practices of patient-centered communication in medical encounters have been gleaned from
empiric evidence and patient satisfaction data [45]. The best practices are organized into six functions
with corresponding communication skills for each function. Although the framework is geared
towards the physician–patient relationship, many of the communication concepts are transferrable to
patient encounters involving pharmacists (Table 2).
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Table 2. Best practices for Pharmacist Provided Patient-Centered Communication a.

Goal Pharmacist Responsibility Communication Skills

Foster the Relationship

Build rapport
Appear open

Demonstrate respect
Demonstrate caring and commitment
Acknowledge feelings and emotions

Greet patient warmly and
appropriately

Maintain eye contact
Show interest
Listen actively

Express empathy

Gather Information
Determine purpose of encounter

Discover biomedical perspective (disease)
Understand patient perspective (illness)

Ask open-ended questions
Allow patient to complete responses
Clarify and summarize information
Explore impact of illness on patient

Provide Information
Identify patient informational needs

Share information
Overcome health literacy barriers

Speak plainly and avoid jargon
Use “Patient-Oriented Evidence that

Matters” (POEMs)
Encourage questions

Check for understanding

Share Decision-Making Identify patient goals
Outline collaborative treatment plan

Explore patient preferences
Identify barriers to treatment choices

Negotiate agreement

Enable Treatment Success
Assess the patient’s capacity for self-management

Arrange for needed support
Advocate for and assist patient with health system

Summarize treatment plan
Elicit patient understanding

Discuss follow-up
a Adapted from King A, Hoppe RB. Best practice for patient-centered communication: A narrative review.
JGME. 2013;5(3):385–393.

5. Conclusions

Pharmacists have a professional and ethical responsibility to consider the needs and situation
of the patient holistically, in the psychological and social realms as well as the biological realm.
Pharmacists can employ practical strategies to foster patient-centered communication that engages
patients to participate in their care and facilitates in the development of a trusting pharmacist–patient
relationship, leading to a shared understanding of the entire problem, the goals of treatment, and the
barriers to wellness. Only then can a realistic plan of care be developed and followed, and in turn
increase the likelihood of improved health outcomes.

Conflicts of Interest: The author declare no conflict of interest.
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Abstract: Given the potential harm associated with anticoagulant use, patient education is often
provided as a standard of care and emphasized across healthcare settings. Effective anticoagulation
education involves face-to-face interaction with a trained professional who ensures that the patient
understands the risks involved, the precautions that should be taken, and the need for regular
monitoring. The teaching should be tailored to each patient, accompanied with written resources
and utilize the teach-back method. It can be incorporated in a variety of pharmacy practice settings,
including in ambulatory care clinics, hospitals, and community pharmacies.
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1. Introduction

Anticoagulants, which are considered “high alert medications,” can often lead to adverse drug
events in the inpatient and outpatient healthcare setting if not managed appropriately. High alert
medications refer to drugs that have an increased risk of causing significant harm when used in
error [1]. Many of anticoagulation-associated adverse effects result from medication errors, suggesting
they are preventable [2]. Therefore, national patient safety goals for the Joint Commission emphasize
decreasing the possibility of patient harm due to anticoagulants (including apixaban, dabigatran,
edoxaban, rivaxoraban, and warfarin) and recommend accurate and accessible patient education [3].

2. Anticoagulation Management Services

The majority of both inpatient and outpatient anticoagulation management services (AMS) utilize
providers with anticoagulation expertise and incorporate patient and outcome tracking, comprehensive
patient education, and quality improvement (QI) activities [4]. Studies have consistently demonstrated
improved clinical outcomes with AMS compared to usual care [5]. With disease-state and medication
knowledge regarding anticoagulation, pharmacists are well-suited to manage AMS. Studies have
reported that patients who receive pharmacist-led warfarin management services whether in the
community, inpatient or outpatient setting achieve significantly better International Normalized Ratio
(INR) control compared with those patients who receive usual care [6–14]. In addition to achieving
therapeutic INR range, pharmacist-led anticoagulation management has also been found to reduce
adverse events associated with anticoagulation, resulting in both decreased hospitalizations and
decreased hospital length of stay [15]. Furthermore, these services have been shown to reduce the rates
of anticoagulation-related emergency department (ED) visits and hospitalizations, with significant
financial impact. In a 2010 study, pharmacist-managed services averted $141,277 in hospitalization
costs and $10,183 in ED costs versus a nurse-managed service, and $95,579 in hospitalization costs and
$5511 in ED costs compared with usual care [16].

Even less comprehensive methods, such as a single patient counseling session at discharge,
have noted positive outcomes. Enhanced patient understanding of warfarin has resulted in better
INR control and decreased hospital readmission rates [17–19]. In one study, patients who did not
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receive pharmacist education in the hospital prior to discharge required more interventions related
to adherence concerns, incorrect administration, and continued use of interacting drugs versus those
who did (36.4% vs. 12.9%, p = 0.0005). In the same population, patients who had not received
pharmacist counseling had higher readmission rates and ED visits due to anticoagulation problems
within 3 months of discharge (12.12% vs. 1.85%, p = 0.0069) [19]. In the inpatient setting, patient
education resulted in significantly reduced interacting medications, extreme INRs, and adverse
events during warfarin therapy [20]. Wang et al. highlighted patients’ concerns and deficits in
knowledge regarding warfarin treatment, and also demonstrated their association with warfarin
adherence and INR control. Patients had inadequate understanding of warfarin-diet and warfarin-drug
interactions. The most common concerns regarding taking warfarin were related to warfarin-drug
interactions (36.1%), forgetting to take warfarin (26.2%) and concerns about adverse effects (25.7%) [21].
Pharmacist-managed warfarin services, which includes patient education, have shown positive
outcomes with respect to safety, efficacy, and cost savings.

Thus, some institutions have implemented AMS for both patients receiving warfarin as well as
the direct oral anticoagulants (DOAC). For DOAC management, it is not clearly defined when and
how to best provide patient education, how often to evaluate for bleeding or thrombosis, or how often
to screen for interacting medications and changes in organ function [22–26]. In patients on DOACs, it
is recommended to regularly assess for changes in organ function and evaluate for clinically-relevant
drug interactions [27–32]. A recent study found that older age and higher number of concomitant
medications were associated with higher DOAC adherence. Predictors of lower adherence were higher
number of comorbidities and being a naïve anticoagulant (AC) user (no prior AC use). Prior exposure
and management in anticoagulation clinics increases patient understanding of anticoagulation and
the potential consequences of noncompliance. Therefore, these factors may lead to increased patient
motivation to adhere to DOAC therapy [22].

According to the Joint Commission, education should be provided regarding anticoagulant
therapy to prescribers, staff, patients, and families. Effective anticoagulation patient education
involves face-to-face interaction with a trained professional who ensures that the patient understands
the risks involved, the precautions that should be taken, and the need for regular monitoring [5].
Anticoagulation education is often provided as a standard of care and emphasized across healthcare
settings [5,30]. Although the majority of research is associated with counseling in the ambulatory
care clinic or hospital setting, patient education can be implemented in any setting, including at the
community pharmacy [13,14].

3. Patient Counseling

Effective medication counseling can empower patients to be active partners in their care and
enhance treatment compliance. Studies demonstrate that patients who are engaged in their health have
enhanced care experiences, better outcomes and reduced overall healthcare costs [33,34]. Establishing
a therapeutic relationship built on trust can be critical to promoting understanding and empowering
self-management. This mutually beneficial exchange in which the patient gives authority to the
provider and the provider gives information and commitment to the patient is central to effective
medication management [35–37]. Patients should be empowered as partners in their care, with
appropriate teaching and resources. Education involves assessing the patient’s understanding about
his or her health problems and medications, the ability to use the prescribed medications correctly, and
attitudes toward the health-related issues and associated pharmacotherapy [24,35,36].

Asking open-ended questions is a method that can be used to evaluate patient understanding,
reinforce key concepts, and decide what information is needed for patients. For example, “what
questions do you have for me?” versus “do you have any questions?” can invite richer conversation [36].
When initiating a new drug, an inquiry about each medication’s indications, the patient’s expectations
and asking the patient to show self-administration can promote understanding. This methodology can
be repeated during follow up visits, to identify medication-related problems or concerns that arise.
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Visual aids and demonstration devices can promote patient understanding. Opening pill bottles,
for instance, can emphasize the medication color, size, and shape to the patient. For injectable
medications, this may comprise showing patients the exact marking on the measuring devices to
ensure accurate dosing. Devices such as low-molecular weight heparin syringes may necessitate a
demo of the assembly and correct administration. The direct observation of drug-use can also reveal
accurate usage and strengthen teaching of important points. Patient-friendly written resources as an
adjunct to verbal communication can also help improve patient awareness [35,36]. In fact, multiple
modalities of education, such as verbal, written and video should be used to emphasize important
points. The combination of education methods improves patient and/or caregiver knowledge and
satisfaction, but this is not always done [38]. According to an ISMP survey, 25% of nurses note
that they do not provide written materials to accompany verbal education to patients about their
medications [39]. Unfortunately, drug information sources are often inconsistent, complex, incomplete,
unavailable, and written at a college reading level or not available in the patient’s language [35,39].
Creation of a medication list, using graphics or simple phrases to show the medicine, its indication,
how much to take, and when to take it can be useful resource [40,41].

Understanding patients’ cultural background, especially health and illness beliefs, attitudes, and
practices can help tailor educational strategies. Health care professionals should adjust their content
and style to patients’ communication skills, often with the use of teaching aids, interpreters, or cultural
guides. Assessing a patient’s cognitive abilities, health literacy, learning style, and physical status
can also help individualize the educational method to meet the patient’s needs. Some patients may
learn best by listening to information, by seeing a picture or model, and/or by touching the pills and
devices [36,40].

Some patients may lack the visual ability to correctly read prescription labels on bottles, find
syringe markings, or follow written instructions. An impaired ability to read information on medication
bottles or package inserts increases the likelihood for self-management errors. These patients may
benefit from services such as blister packaging by community pharmacies. In addition, they may rely
on family members or caregivers to read instructions, memorize how the pill feels in their hand, or
use enhanced lighting devices and magnifiers. Other patients may use technology (such as talking
pill bottles or home INR devices) or computer software that converts printed information to Braille.
Promoting the use of a weekly pill box and encouraging patients to bring it to clinic appointments
can help improve adherence and can assist the provider in confirming that the patient is organizing
medications as prescribed [35,36].

Functional limitations can reduce patient dexterity or strength which makes it challenging to
open child-resistant containers, and may require special lids for bottles. Patients may also have
hearing difficulties which reduces understanding of oral education and forces reliance on a written
instructions. Challenges in verbal communication between providers and patients can also lead to
mistakes in the execution of the prescribed regimen. Although approaches for meeting the medication
needs of patients with hearing or visual impairment are challenging, efforts should be made to tailor
self-management to each patient’s limitations [34].

Medication self-management requires physical and cognitive skills, including higher-level cortical
processing and integration. With cognitive impairment, parts of the brain responsible for thinking
and executive functions (such as memory, reasoning, learning) can be diminished and may interfere
with self-management of medications. Even memory changes associated with normal aging can
impair effective drug use. Behavior modification, caregiver education and support, and utilizing
adherence tools such as weekly pill boxes, can assist in improved management of medications in
patients with cognitive impairment [35,40]. The education level and patients’ knowledge can impact
the global management of the anticoagulation [42]. Thus, every effort should be made to clearly
educate and evaluate understanding. When interacting with patients, health care providers should
explain concepts clearly without using medical jargon. Terms such as use vs. utilize, side effect vs.
adverse reaction, when you need it vs. PRN, and by mouth vs. oral are often easier to understand
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for patients [40]. Standardized terminology about dosing schedules (e.g., morning, noon, night, and
bedtime) improves understanding and reduces administration errors. Imprecise information about
dosing frequency (e.g., every 4 to 6 h) should be avoided for those patients with low health literacy.
A prescription label that has explicit instructions such as “Take one tablet in the morning and one at
5 PM” instead of “Take one tablet twice daily” decreases the possibility of improper dosing frequency
and administration. For a patient taking rivaroxaban for atrial fibrillation, including instructions to
“Take rivaroxaban once a day with your evening meal” is more specific than “Take rivaroxaban once a
day with food” [40,41]. Providers should be mindful of the pace and content and volume of speech,
especially when communicating to patients with limited health literacy. Key information should be
repeated with succinct explanations [40,41].

A “teach back” technique is an effective way to evaluate patient understanding, clarify key points,
and remove any communication gaps between the patient and health educator. In this approach,
patients are asked to repeat instructions in their own words to confirm understanding. A health care
professional, for example, may say something as follows: “I want to make sure that I have explained
everything clearly. If you were trying to explain to your partner how to take this medication, what
would you say [24,40]? If a patient cannot accurately repeat what was presented, the information
is clarified, and the patient is invited to teach back again. This process continues until the patient
can accurately describe the directions [36,40]. The teach back may be an effective strategy to identify
errors in drug administration, since studies have found a gap between a patient’s ability to verbalize
instructions correctly, and his or her ability to accurately show the correct number of pills to be taken
daily [40,41].

4. Anticoagulation Information

The medication counseling session should ideally include the information listed below, and can
be modified based on each patient’s anticoagulant and monitoring plan and the educator’s clinical
judgement [23,24,36,37,43].

• The drug’s brand and generic name and, when needed, its therapeutic class
• The drug’s purpose and how it pertains to thrombus formation
• The drug’s anticipated onset and what to do if the expected result does not occur
• The drug’s route, dosage form, dose, frequency, and duration of treatment
• Directions for preparing and using the drug (such as low-molecular weight heparin)
• Missed-dose management
• Precautions to be aware of when using the drug and the potential measures to decrease bleeding

risk and trauma
• Common side effects that may occur (including signs and symptoms of bleeding) and steps to

follow if they occur, actions to prevent or reduce their occurrence, and what to do if they occur,
including when to notify a healthcare professional

• Strategies for self-monitoring and the importance of regular monitoring to reduce bleeding
and thrombosis

• Potential drug–drug (including OTC), drug–food, and drug–disease interactions
or contraindications

• Need to inform provider if you are pregnant or plan to become pregnant
• Need to inform provider before a procedure or hospitalization
• Need to notify all health care providers of use
• Need to wear medical identification
• Importance of not stopping without consulting health care provider
• Need to consult health care provider before starting any new drug
• Inform provider of all medication changes, including over-the-counter and herbals
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• Importance of taking exactly as prescribed and use of an adherence aid if needed
• Prescription refills authorized and the process for obtaining refills
• Proper drug storage and disposal
• Other helpful information unique to the specific patient or therapy

According the Joint Commission, anticoagulation education should include the necessity of
follow-up monitoring, adherence, drug-food interactions, and the potential for side effects and
drug interactions [5]. Effort should be made to integrate patient-centered educational methods to
promote understanding of how to handle high-risk situations that may compromise safety related to
anticoagulation [43]. There are some similarities in counseling a patient on DOAC and warfarin, but
some important differences need to be noted.

5. Specific Drug Considerations

Anticoagulant counseling should be tailored to each patient, medication specific, and at an
appropriate literacy level. Table 1 includes practical considerations for each of the oral anticoagulants.
As the number of indications and data supporting DOAC use expands, educational tools need
to be relied on and updated frequently. An important patient education point is that DOACs
should not be discontinued unless specifically directed by a healthcare professional because of
the rapid decline of protective anticoagulation that can occur (within 12–24 h after the last dose).
The necessity for strict adherence should be implicitly explained to patients on DOACs. DOACs
have a very predictable anticoagulant effect and monitoring of coagulation assays is not routinely
required to guide therapy. This could wrongly lead some patients to determine that no follow up is
needed. Patients should be educated regarding the need for ongoing monitoring of organ function,
drug interactions, adherence, and bleeding/thrombosis [23,24,27–30]. The European Heart Rhythm
Association guidelines recommend assessment of hemoglobin, liver function, and renal function at
least annually for all patients. For patients with CrCl of 30 to 60 mL/min, those patients > 75 years,
or fragile, they recommend more frequent evaluation of renal function every 6 months. For patients
with CrCl of 15 to 30 mL/min, evaluation of renal function every 3 months should be considered [23].
Although there is no clear consensus regarding how and when to follow up, patients should be
informed of a prespecified follow-up schedule.

Table 1. Practical Considerations of Oral Anticoagulants [27–30].

Drug Warfarin Dabigatran Rivaroxaban Apixaban Edoxaban

Dosing Frequency (For
venousthromboembolism

treatment or atrial
fibrillation

thromboprophylaxis)

Daily, adjusted based
on INR Twice daily

Daily or twice daily
depending on

indication
Twice daily Daily

Missed Dose
Take if before

midnight on the
same day

Take as soon as possible
(asap) on same day but at

least 6 h before next
scheduled dose

If missed a 15 mg
tablet, take asap but
can take two 15 mg

tablets together.
Patients on once daily
regimen should take

asap on same day.

Take asap on
same day

Take asap on
same day

Administration With or without food With a full glass of water;
with or without food With food With or

without food
With or

without food

Weekly pill box Can aid adherence MUST store in original
container and keep sealed. Can aid adherence Can aid

adherence
Can aid

adherence

Drug-Drug Interactions

Numerous; primarily
via CYP2C9; minor
pathways include

CYP2C8, 2C18, 2C19,
1A2, and 3A4

Important drug:drug
interactions: P-gp inducers
and inhibitors (especially

if renal function
compromised)

Avoid dual P-gp and
strong CYP 3A4

inducers or inhibitors

Avoid dual
P-gp and

strong CYP
3A4 inducers
or inhibitors

Important
drug:drug

interactions:
P-gp inducers
and inhibitors

Can you crush? Yes No; Swallow whole; do
not cut, open, or crush Yes Yes Yes
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6. Conclusions

Education for warfarin, a narrow therapeutic index medication, is routinely incorporated in the
outpatient and inpatient setting. The need for INR monitoring often allows for greater access to health
care providers and subsequently more education. The below list includes additional counseling points
for patients on warfarin [43–45]:

• Regular INR tests are needed to ensure warfarin is working properly
• The goal INR range is often between 2 and 3; risk for clotting is greater when INRs are less than 2,

risk for bleeding is higher when INRs are greater than 3; doses of warfarin are modified based on
INR test results

• Each strength of warfarin has a unique color; with each refill make sure the tablets are the
same color

• Foods with a lot of vitamin K like kale, collard greens, and spinach may interfere with warfarin;
you do not need to avoid foods with vitamin K, but need to try to maintain consistent dietary
habits on a weekly basis

• Alcohol increases the risk for bleeding and interferes with warfarin therapy; no more than 1–2
drinks per day, and avoid binge drinking

Given the need to make adjustments to the dosing, it is recommended to provide written
instructions for the patient, as shown in Figure 1 [43]. A wealth of evidence-based resources are
available in assisting practitioners on how to effectively educate patients on warfarin [43,45].

Figure 1. Sample Warfarin Dose Instruction Card.

Given the potential harm associated with anticoagulant use, patient education should be
incorporated in a variety of pharmacy practice settings, including in ambulatory care clinics, hospital
settings, and community pharmacies. The verbal face-to-face teaching sessions should be tailored to
each patient, be accompanied with written resources and use the teach-back method.
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Abstract: Asthma control can be achieved with effective and safe medication use; however, many
patients are not controlled. Patients’ perceptions of asthma, asthma treatment, and pharmacist
roles can impact patient outcomes. The purpose of this study was to explore patients’ experiences
and patient–pharmacist relationships in asthma care. Qualitative Interpretive Description method
guided the study. Semi-structured individual interviews were conducted with 11 patients recruited
from personal contacts, pharmacies, and asthma clinics. Categories and themes were identified
using inductive constant comparison. Themes indicated patients had a personalized common sense
approach to asthma management, “go-to” health care provider, and prioritized patient–pharmacist
relationships. Patients described their illness experiences and asthma control based on personal
markers similar to the common sense model of self-regulation. Patients chose a family physician,
asthma specialist, respiratory therapist, or pharmacist as an expert resource for asthma management.
Patient perceived pharmacists’ roles as information provider, adviser, or care provider. Pharmacists
who develop a collaborative relationship with their asthma patients are better positioned to provide
tailored education and self-management support. Inviting patients to share their perspective
could increase patient engagement and uptake of personalised asthma action plans to achieve
asthma control.

Keywords: asthma; patient experience; patient-centred care; communication; patient education;
patient-pharmacist relationship; self-regulation; qualitative interpretive description

1. Introduction

Asthma is a significant public health problem all over the world and an everyday reality for the
2.4 million Canadians living with asthma [1]. Asthma control can be achieved with effective and safe
medications and treatment guidelines [2]. However, level of asthma control has not improved over
the last decade and currently 9 out of 10 Canadians with asthma are out of control [3]. Poor asthma
control is burdensome to patients and increases emergency room visits, hospitalizations, and absence
from work or school [4].

The reasons for poor asthma management are multifaceted including the disease itself, presence
of comorbidities, patients’ self-management, healthcare professionals’ care, or the interaction among
these factors [5,6]. Medication therapy is the primary intervention used in asthma highlighting asthma
patients have needs that pharmacists can address [7,8]. Pharmacists frequently encounter asthma
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patients and are not only well placed to identify patients with poorly controlled asthma but also
resolve medication problems, educate patients on inhaler technique, monitor therapy, and develop
personalised asthma action plans [8–10].

Pharmacist-delivered interventions in asthma management have improved patient outcomes [11–15]
but only few have explored the patient experience of pharmacist care as one of the factors contributing
to positive outcomes [16–18]. Understanding the patient, their beliefs and experience about asthma and
asthma treatment reduces barriers to effective asthma treatment [19,20]. Patients involved in their care
are more likely to communicate their goals, preferences, and concerns, to seek support in adhering to
their care plan, and to take more ownership of their treatment [20–22]. More so, effective communication
between patients and pharmacists provides an enabling context for optimizing therapy and achieving
asthma control for patients [17,23,24]. The patient’s experience in managing asthma and how they are
supported by pharmacists needs to be explored further.

With the shift toward patient-centred care in Canada and around the world, pharmacists have
taken on an expanded role in providing patient care services to those living with chronic conditions
including asthma [25]. In the province of Alberta, where the scope of pharmacy practice is the widest
(pharmacists can prescribe for minor ailments, renew, adjust, initiate or substitute prescriptions,
administer vaccinations, order and interpret laboratory tests, conduct medication reviews, and develop
care plans), the experiences of those living with asthma are important in order to enhance care [26].
Given that the patient’s perspective has not been examined in this patient-focused practice model,
we sought to understand how asthma patients have experienced pharmacists’ care. Our findings could
have potential application in the design of patient-centred interventions in pharmacy care and improve
care for asthma patients. Our study objectives were:

1. To identify how patients manage their asthma
2. To describe what resources patients need to access for asthma management
3. To understand how patients view and experience pharmacists’ roles in ongoing management

of asthma.

2. Methods

2.1. Research Team and Reflexivity

The research team consisted of three researchers, one patient with asthma (i.e., only research
team member with asthma), and one pharmacy student, who were all invested in improving the
quality of care for people with asthma. All three researchers were pharmacists; however, none was
practicing. The pharmacy student conducted the interviews and was trained and supervised by one of
the authors (L.G.). The patient was identified as a patient adviser with the Alberta Health Services
Respiratory Health Strategic Clinical Network (RSCN) where two researchers were active members.
The patient participated in one interview and reviewed a subset of interviews to provide insights on
patient perspectives.

2.2. Study Design

Interpretive Description was the qualitative methodology used to frame the study [27,28].
Its constructivist paradigm formed the basis of our theoretical approach to knowing how patients
perceived and interpreted meaning created through their asthma experiences [27,28]. The constructivist
position recognizes that multiple perspectives exist and fit with our study objective of understanding
the different perspectives of asthma patients’ self-management in community pharmacy practice.
As an applied qualitative approach, interpretive description focuses on thoughtful consideration of
factors that could influence practice such as practice models, professional mandates, and biases of
individuals and disciplines [29,30]. The orientation toward practice settings ensures that the creation of
knowledge that is relevant to real-world clinical practice as well as theory development or expansion.
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We used an inductive approach without the influence of a priori theories though we were open
to theory to inform the analysis and discussion. We favoured the use of theory as an analytical tool
rather than as a theoretical framework made explicit from the beginning to allow for the generation
and interpretation of new themes that fit into broader contexts [31,32]. This study was driven by the
need to better understand the experiences and perspectives of patients on managing their asthma and
the role of community pharmacists in order to generate knowledge that could improve care practices
for asthma patients. Ethics approval for the study was granted by the University of Alberta Health
Research Ethics Board (study ID Pro00065978) prior to recruitment.

2.3. Recruitment and Sample

Adults between 18 and 70 years old were eligible if they or their children had asthma, took at
least one asthma medication, spoke English, and were able to consent. Patients were ineligible if they
had limited capacity to communicate. Purposive and convenience sampling were used to recruit 11
patient participants from three settings. The first five patients (i.e., Patients 1–5) were recruited from
personal networks of members of the RHSCN. It was noted that these patients had positive experiences
with pharmacists and thus we purposively sample two patients (Patients 6 and 7) from a community
pharmacy with a known high level of care. Finally, four patients were purposively recruited from an
asthma clinic to capture the voices of patients who may have more complex or severe asthma (Patients
8–11) than those in primary health care sites.

2.4. Data Collection

Data collection consisted of semi-structured individual interviews conducted by the trained
pharmacy student who did not know the participants. Interviews occurred face to face and interviews
occurred by telephone as participants lived out of Edmonton or they preferred to do so for scheduling
or personal reasons. Seven interviews were conducted between July and August 2016. Additional four
patients were recruited and interviewed in June 2017. Interviews were guided by a semi-structured
interview guide lasted between 16 and 38 min. The questions in the interview guide were developed
based on literature and knowledge of asthma care and community pharmacy practice (Appendix A).
We explored the patient’s experience of asthma, management strategies, and interactions with
community pharmacists. As data collection and analysis occurred concurrently, areas of emerging
interest were noted and included as probes in the next interview. Thus, the interview guide was
modified as the interviews progressed to reflect additional questions.

During and after each interview, handwritten field notes were taken to record important
observations made at the interview such as non-verbal behaviour, interpersonal disposition, and the
researcher’s impressions of the participant within the context of the interview. All interviews were
audio recorded and transcribed verbatim.

2.5. Data Analysis

Interpretive description methods and thematic analysis shaped the data analysis [27,28,33,34].
First, researchers wrote a summary of each patient interview, included information about each patient
and potential themes. Each transcript was open coded to identify main ideas and develop a taxonomy
of related codes. Similar codes were sorted and collapsed together to create categories. Categories
were then compared and contrasted across transcripts to generate themes that ran through the data.
Constant comparison was used to compare between patients, provider preferences, type of pharmacist
relationships to refine themes. Themes moved beyond clustering similar categories to develop a
conceptual understanding of the patients’ experiences with asthma [33,34]. We also used theory to
create themes which contributed to making sense of the data and contextualizing study findings within
the body of knowledge. Without the use of theory and thematic analysis, the results of the research
will have little meaning and application in real world practice [31,35,36]. We involved one patient

23



Pharmacy 2018, 6, 121

participant in the data analysis to draw on her patient experiences in the interpretation of a subset of
interview transcripts. This helped improve the study’s transparency and trustworthiness.

2.6. Rigour

Rigour was ensured throughout the study. First, the study was designed to achieve congruence
between the research question and the theoretical position. Recruitment was adapted to capture
patients with varying levels of asthma control and types of pharmacist relationships. Data collection
and analysis were conducted concurrently to ensure our ongoing interview explored both new and
evolving ideas introduced by participants. Analysis involved interview summaries including field
notes, four coders, and iterative coding process. The recognition of three types of patient–pharmacist
relationships allowed for multi-faceted comparisons between patients. A patient who was interviewed
also participated in the data analysis to bring her experiences and improve the study’s transparency
and trustworthiness.

3. Results

The sample was predominantly female (n = 8, 73%) with a mean age of 42 years (range = 24 to
56 years). Patients recruited by the members of the RHSCN formed the largest group followed by
the asthma clinics and then the community pharmacy. Within two groups sampled from the RSCN
and asthma clinics, we observed variation in patients’ experiences of interacting with pharmacists.
Four patients visited family physician clinics, another four saw an asthma specialist, and one patient
used a respiratory therapist for routine asthma care. One patient used both a respiratory a family
physician and pharmacist and another an asthma specialist and pharmacist. The characteristics of
patients are shown in Table 1.

Table 1. Patients’ demographics and provider relationships associated with asthma care.

Patient Identifier Age Gender Recruitment Strategy “Go-To” Healthcare Provider
Type of Pharmacist

Relationship

Patient 1 24 F RSCN Family physician Valuable
Patient 2 43 M RSCN Family physician Information
Patient 3 41 M RSCN Family physician Information
Patient 4 51 M RSCN Asthma specialist Information

Patient 5 a 45, 18, 14 F, M, M RSCN Respiratory therapist Valuable
Patient 6 b 54 F Community Pharmacy Pharmacist and Family physician Collaboration
Patient 7 b 56 F Community Pharmacy Pharmacist and Asthma specialist Collaboration
Patient 8 30 F Asthma Clinic Family physician Valuable
Patient 9 56 F Asthma Clinic Asthma specialist Information

Patient 10 30 F Asthma Clinic Asthma specialist Information
Patient 11 36 F Asthma Clinic Asthma specialist Information
a Patient has two teenage sons who have asthma; b Patients have the same pharmacist who is a Certified
Asthma Educator.

3.1. Theme 1: Personalized Common Sense Approach to Asthma Management

The patients described their illness experiences in a personal way. Similar to Leventhal’s Common
sense model of self-regulation [37], their perceptions of asthma symptoms, level of control and
emotions were modifiable based on their knowledge and feelings of what they experienced over time.
Patients discussed how they made sense of asthma symptoms, came up with their own individual
non-medical strategies for coping and monitoring improvements or worsening of symptoms. What was
most striking is that the patients constructed representations of their asthma from their everyday
experiences but these narratives were not always discussed in medical visits. Patient ideas were
considered non-medical and diverged from biomedical conversations that predominantly occur in
medical settings.
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3.1.1. Sub-Theme 1: Personalized Markers for Self-Monitoring

Patients determined if their asthma was under control based on personal markers of control and
severity. Patients regularly made connections between symptoms and severity of their condition,
relying on these subjective experiences as an early warning of an impending attack. Here are three
individual examples of patient symptoms:

As soon as I start coughing, I know this is going to be a three-month adventure, trying to figure out
why. (Patient 1)
So as soon as I start to get a tickle in my throat, and kind of that feeling that there’s feathers in there
. . . then I make sure that I take my Advair® at night time as well, (Patient 6)
I know if I can’t make it up the stairs without wheezing, or a problem with my breath, that’s when I
go to my primary care doc. (Patient 3)

After recognizing the seriousness of the condition, patients knew what steps to take to address
symptoms. Patients’ self-management practices combined both medical (e.g., mainly medications) and
non-medical lifestyle strategies to control current symptoms and prevent future problems.

3.1.2. Sub-Theme 2: Personalized Non-Medical Measures

Mostly, non-medication related strategies were seen to be as beneficial as medications for day to
day management. One patient took preventative measures.

So probably lifestyle wise is my biggest thing—like, you know, I try and exercise, get my cardiovascular
as much as I can, make sure that my core is strong and strengthen everything around there. (Patient 4)

Other patients had non-medication strategies for asthma attacks

What I used to do was just to try to lay [sic] down, relax my muscles—there are a lot of times when
you have an asthma attack, your core muscles are kind of working overtime to force air in and out of
your lungs. Um, so, just the more relaxed I can make myself, the better. (Patient 2)

3.1.3. Sub-Theme 3: Personalized Access to Medication

Patients figured ways to obtain cheaper medications and avoid the hikes in travel health insurance
premiums that result from asthma attacks and their association use of oral emergency medications.
With insights into the ease of getting medications in less regulated markets outside of Canada (e.g.,
Mexico), Patient 3 and 9 were sensible to proactively stock up on asthma medications to ensure they
always had sufficient supply to meet asthma needs. It was clear that these patients knew what they
needed and actively pursued practical solutions.

Now, the fun part about prednisone is, for some insurance companies, it’s an indicator of disease
severity—especially if you’ve taken it in the last six months and all that, and they won’t insure you
for travel. So, like I said, I handle my asthma, and I know when I need to hit it hard and hit it quick.
And, so, what you end up doing too is you have some patients—such as maybe myself—going down
to Mexico, getting prednisone. Because they know that, number one, it’s an insurance flag if you
take it. (Patient 3)

3.2. Theme 2: Patients Identify Their “Go-To” Health Care Provider

Although patients apply a common sense view to manage and monitor asthma symptoms,
the chronic nature of asthma implies frequent contact with the health care system. In our study,
all patients used their common sense approach to choose one or more healthcare providers for
routine asthma care. This “go-to” person was a family doctor, asthma specialist, respiratory therapist
or pharmacist whom they recognized as an expert resource for asthma management. The patients
described benefits of the encounter such as prescribing new medication or refills, a demonstration of
proper inhaler technique, monitoring asthma medications.
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Would I have booked an appointment to come in, and sit down, and do this [asthma action plan]
with them? Probably not. I think that’s probably—you know, that’s something again that I would
reserve for my family doctor, but, (I) would appreciate that. (Patient 2)
When I go to [name of Asthma specialist] for the respiratory end of things, she’ll ask if I need any
prescriptions. (Patient 9)

The choice of provider was informed by their perceived needs and expertise of the healthcare
provider. Four patients saw their family physician (Patients 1, 2, 3, and 8) as the go-to-healthcare
provider. Patients 4, 9, 10, and 11 that did not trust their family physician to provide expert advice
on asthma preferred to seek help from an asthma specialist who focuses on asthma patients. Another
patient (Patient 5) saw a respiratory therapist. Patients 6 and 7 had positive relationships with
their pharmacist thus listed the pharmacists and either their family physician or asthma specialist
respectively. The preferred provider(s) for each patient is outlined in Table 1.

3.3. Theme 3: Patient–Pharmacist Relationship Comes First

Patient and pharmacist relationships ranged from non-existent to an ideal situation where the
pharmacist partnered with the patient. These relationships influenced care and how their asthma
needs were met (Figure 1). For instance, Patients 6 and 7 had the only collaborative relationship with
their pharmacist and correspondingly were the sole patients to consider their pharmacist a “go-to”
provider. Patient 4 aptly described how relationships are important to patient care.

I think it takes some time to build trust, that sometimes is built in that patient-physician, that’s
important . . . But if you’re comfortable, I think a pharmacist is well within their scope of practice to
help create an action plan, for sure. (Patient 4)

Figure 1. Relation of Spectrum of Patient–Pharmacist Relationships to Study Themes. Pharmacists
were only considered the go-to healthcare providers when there was a collaborative relationship.

3.3.1. Sub-Theme 1: Information-Focused Relationship

Majority of the patient–pharmacist relationships clustered toward the bottom end of the spectrum
where there is little existing positive relationship or a negative relationship. A group of patients
described pharmacist interactions as “impersonal” and transactional. In such cases, they felt the
relationship with the pharmacist was limited to dispensing without actively engaging the person
behind the prescription.

It’s [the interaction] very brief. It’s just because I’ve had it for so long, that they know that I know
what I’m doing with it. Um, but yeah, there’s no real discussion regarding the medication. (Patient 2)

Generally, patients seemed to have low expectations of the pharmacist because they were satisfied
with brief straightforward conversations and minimal interaction with the pharmacist.
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The challenge is, it’s [role of pharmacist] only appropriate in what’s asked, right—I mean, nobody
really wants anything forced on them, so, um . . . I imagine a pharmacist who is a certified respiratory
educator would be a great thing, and [inaudible] lean on that background and work with them . . .
But essentially in the end, I just want to know about the drug, interactions, possible side effects, and
how to do it properly. (Patient 4)

Similar experiences evoked different reactions in patients. One patient explained that being
disappointed by their pharmacist’s inability to renew prescriptions for asthma medications in an
emergency caused expectations to drop very low.

Didn’t engage me on, yeah, “How well is he controlled? What is he doing about it? Does he know
what he’s doing?” Right? I rarely get that question. But once again, I think that’s because in the
last few years, I just . . . I just see that pharmacy as a dispensing outlet. (Patient 3)

The type of patient–pharmacist relationship can be also understood from the perspective of trust.
People may have an inherent distrust in the involvement of pharmacists in the health care system.
Those who hold this view believe that any advice beyond filling a prescription and drug interaction
information is unsolicited and out of professional boundaries. Our study revealed one patient with
such view. The patient opposed pharmacists monitoring asthma drug therapy, developing an asthma
action plan and preferred to stick to her asthma specialist who has the specialised knowledge and
expertise to assess and manage asthma.

“Well it’s a nightmare to be honest with you. I find that whenever I’ve gone to a pharmacy in
[city name] I have either had a pharmacist try to tell me what my asthma medication should be
or they try to ask you tons of questions because you have asthma, but they don’t know the whole
picture. They only see the prescription that you’re bringing in, they don’t have your medical file,
they don’t know how many doctors you’ve been to or what steps you’ve taken so far. They just
assume that because you have asthma, it’s not under control and they can provide additional advice
that is actually unsolicited. It’s really irritating to be honest with you”. (Patient 11)

3.3.2. Sub-Theme 2: Valuable Relationship

The middle group of patients had a relationship with their pharmacists where the pharmacist
knew them by name and supported technical skills by demonstrating inhaler technique. These patients
attested to the value of pharmacist-provided patient education since many patients have poor inhaler
technique. For example, one patient alluded to the fact that using the Aerosol holding chamber
recommended by a pharmacist eased taking her rescue medication and improved its effectiveness.

I do [use the AeroChamber®] yeah. Yeah I don’t even see that as a concern because I’ve always used
it. It was actually a pharmacist who told me about that, not my family doctor. Which is part of
why I wanted to participate in this because they play such an important role and that’s made such a
difference for me. (Patient 8)

Patients in this category demonstrated curiosity and desired additional care that might improve
their asthma condition beyond filling prescriptions. They wanted to ask questions on medication
effectiveness, user-friendly devices, and latest advancements in asthma therapy. Patients hoped to
involve the pharmacist in their care to a greater extent but felt the pharmacists was responsible for
initiating conversations and creating more awareness of patient care services. Though the patients have
not experienced pharmacist prescribing or care plans, they indicated these would be helpful if done in
collaboration with their family physician who has more knowledge of the patient’s medical history.

Or maybe even like when I get to a pharmacist, having an appointment with them when I go to pick
it up, to go over things and maybe decide if this even going to help me, instead of spending three
months trying to figure it out with my doctor, who maybe not as knowledgeable on that kind of stuff.
So yeah, it’d be nice—I mean, I know they offer that kind of stuff, so maybe making it more known
(Patient 1)
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Reflecting on previous challenges in obtaining medications, some patients gave suggestions on
ways to enhance access to pharmacy services. For example, relocating the pharmacy to the front of
the building would facilitate access for urgent medication pickups. Additionally, pharmacists should
have the mandate to refill medications for patients with controlled asthma in order to free up time for
doctors to attend to sicker patients with greater medical needs.

I understand that there might be insurance stuff involved in that but I do believe that I should not
have to make an appointment with my doctor just to get medication refills. I think that is ridiculous
and it’s a waste [of time]. There is legitimate sick people out there that really need to see the doctor
and all that does is put stress on an already stressful system. So I really think the doctor should just
be able to push a button to refill the prescriptions at the pharmacist or something. The pharmacy
should be able to refill your medication without your doctor. (Patient 10)

3.3.3. Sub-Theme 3: Collaborative Relationship

Two Patients (6 and 7) credited their ability to take control of their asthma to the written asthma
action plan co-created with their pharmacist. They visited the same pharmacist who is a Certified
Asthma Educator (CAE) and spoke very highly of the pharmacist’s commitment and advocacy
in helping them become empowered in managing their asthma and monitoring the effectiveness
of medications.

Her [the CAE pharmacist’s] role is to advocate for being in control of my asthma myself, and making
sure that the things she or my doctor are prescribing are actually benefitting me in the way they’re
supposed to, because I have the right knowledge to use them properly”. (Patient 6)

These two patients valued the one-to-one consultation that could have with the pharmacist
saying that these were helpful in reviewing and reinforcing the patients’ knowledge of asthma and
monitoring asthma goals. One patient specifically said that her pharmacist keeps encouraging her to
be symptom-free and that goal motivates her to know all aspects of her condition and maintain control
of symptoms.

You know, she’s really, really educated me on all aspects of asthma—it’s been a real eye opener.
Because I’ve had it for so long, and for probably at least the first fifteen years or so, I was just . . .
Kind of on my own. You know, I’d go to the doctor. “Oh hi, how you doing?” “Um yeah, kind of
coughing.” You know, he was pretty good, but he didn’t help me understand why I was coughing,
and why I was having these symptoms. Whereas she sits me down and says, “Okay, look. This is
why you’re doing this, this, and this. And this is what you need to do. And you should not cough,
period.” [laugh]. (Patient 7)

Apart from providing a better understanding of the illness and medications, the patients
acknowledged their relationship with the pharmacist was immensely supportive. One patient in
particular worried and felt she had to tough it out on her own before having an action plan. Now she
felt supported to change her medication-taking behaviour and successfully monitor symptoms. Being
able to know when control is worsening and what specific actions to take to tackle asthma exacerbations
were important benefits of the asthma action plan for these patients.

And I’ve always wanted one. I would ask the doctor, and . . . They either didn’t know about it or
didn’t have time. But she [the pharmacist] will sit down with me every month or two and go through
it and do any changes . . . . So the action plan gives me specific things to do when my chest gets
tight, when I get short of breath—then I can be flexible with the Symbicort. And I don’t have to be
afraid to take more Ventolin, or take even less than, like, one an hour. If it gets bad, I can do more.
(Patient 7)

The pharmacist was described as being non-judgmental, caring, personable, attentive,
and listening deeply to understand the patient’s situation and encourage them toward their asthma
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goals. The two patients who had a positive and trusting relationship with their pharmacist have
experienced comprehensive asthma care.

[Speaking about pharmacist] “and be very caring and personable during the process” (Patient 6)

And [the pharmacist] is so good that way, she’s always encouraging me to, you know—by the time
the next action plan comes up, ‘Oh yeah, I was supposed to do that, okay’. So she doesn’t judge,
she doesn’t criticize, she just (says), ‘Okay, well let’s work on that’. (Patient 7)

4. Discussion

This study extends the knowledge in pharmacy literature by exploring patients’ experiences of
asthma within the movement toward patient-centred care in pharmacy practice. Previous studies
that examined pharmacists’ contribution to asthma care found that pharmacists possess the skills and
competencies required to support patients with self-management education, demonstrating inhaler
technique, and monitoring asthma therapy and could do more for patients in therapy monitoring
and follow-up [7,8,38]. Findings from prior studies highlight the need for community pharmacists
to work together with patients to attain control of their asthma. This study adds to earlier work by
privileging the patient’s perspectives on how they experienced the community pharmacist’s delivery
of asthma care. We found three themes namely: patients had a personalized common sense approach
to asthma management, had a “go-to” health care provider to address asthma needs, and considered
patient–pharmacist relationships important in asthma care (Figure 1).

Patients mostly evaluate their level of asthma control based on personally defined parameters
and represent and manage asthma in a way that is consistent with the common sense model of
self-regulation [37]. This model describes how patients rely on a mentally constructed approach
to assign meaning to their illness symptoms (or lack thereof) and how this affects care seeking
and self-management behaviours. Previous studies have demonstrated the relationships between
asthma patients’ representation of illness and medication adherence [21,39]. Our study adds to prior
knowledge that caring for asthma patients goes beyond understanding the disease, clinical presentation,
or providing medications to understanding the patient. The study points to the need to develop a
shared understanding with the person living with asthma including their perceptions of asthma and
asthma treatment as well as shared goals of asthma control [19,40]. Knowing that many patients’
representations are dynamic and based on experiences, pharmacists, and other healthcare professionals
could employ patient-centred communication [41,42]. Patient-centred communication involves inviting
the patient to share their perspective, addressing concerns about treatment, regularly monitoring
asthma medications and level of control in individual patients [20,43,44]. Patients knowledge and
experiences should be recognized as valid during routine encounters to make interactions more
meaningful and patient-focused [45].

In addition to adopting personal definitions of asthma, patients with asthma drew on a variety of
resources within the healthcare system to manage their condition [46]. This was also reflected in the
range of preferred healthcare providers for patients in our study. This “go-to” person included a family
physician, asthma specialist, respiratory therapist, or pharmacist, or at least two of these providers,
who they recognized as an expert resource for asthma information, advice and support. The nature
and development of relationships with the health care provider is influenced by the perceived asthma
needs and perceived role of the health care provider as being able to provide good asthma care, level of
trust, convenience, and ease of access [19]. It may be that patients who had at least two “go-to” health
care providers may have had complex needs or reasoned that they need more than one healthcare
professional to address their needs. While it is desirable for asthma specialists to care for people with
complex asthma, they are neither sufficient in number nor accessible to patients when needed. More so,
patients with chronic obstructive pulmonary disease receiving both care specialist and primary care
were not shown to have better outcomes than those receiving primary care only, though the case for
asthma may be different [47]. Patients mentioned the benefits of having a regular health care provider
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was to prescribe new medication or refills, check and demonstrate proper inhaler technique, monitor
asthma medications. Patient can access these services in a community pharmacy in Alberta where a
government funded model supports all pharmacists to extend prescriptions and provide care plans as
well as approved pharmacists to initiate new medications [48]. The reliance of patients on different
healthcare providers would be an important factor to consider if a shift to multidisciplinary team care
delivery were to occur. Another factor would be if patients’ choice of healthcare provider changes with
time though our study did not examine this possibility.

Patients’ expectations of pharmacist roles and the type of patient-pharmacist relationship
influences perceptions on the quality of care and this was supported by our findings [49,50]. Majority
of the patient-pharmacist relationships clustered toward the bottom end of the spectrum where
there is little positive relationship or even a negative relationship. On the other end, two patients
had positive relationships with their pharmacists that impacted their asthma care. Our study
conceptualises patient–pharmacist relationship (Figure 1) as a continuum of information-focused,
valuable, and collaborative relationships similar to patient’s perceptions of pharmacist roles as retailers,
medication experts, and care providers [49–57]. While policy changes to enhance care for people with
chronic conditions has been a significant driver of pharmacists expanded role, every patient encounter
is an opportunity to build the relationship and support the uptake of patient care services [58]. The use
of patient-centred communication strategies are linked to higher therapy monitoring and the use of
asthma action plans, an important self-management tool [23]. Compared with patients with a low
engagement with pharmacists, those who had valuable and collaborative relationships reported they
not only had better understanding of asthma and asthma treatment but also more confidence and skill
in managing their asthma.

The themes in our study reflect that asthma patients value patient-centred communication in
their encounter with pharmacists which has the potential to increase patient acceptance of professional
roles [59,60]. This implies pharmacists could invite patients to share their perspective asthma and
common sense approaches to achieving control. This could increase patient engagement and tailoring
of asthma education focused on patient needs. The practice of pharmacy has expanded beyond
traditional dispensing roles to a more collaborative relationship and pharmacists should become
competent in incorporating specific markers of asthma control into personalized asthma action plans.
What matters to patients in their asthma management is just as important as telling patients what
to monitor.

Limitations

Our study focused on patients’ perspectives only which are different from providers’
perspectives [19]. Future work could compare the experiences of patients and pharmacists to provide a
complete understanding on the dynamics of the patient–pharmacist interaction and how it influences
the quality of asthma care. Another limitation was that all the patients were experienced, had an asthma
diagnosis for a long period of time and mostly likely learned how to navigate the health system and
adequately manage their asthma. Since their views may be different from newly diagnosed patients
where pharmacists have been known to spend more time with patients, more research is needed
to explore the initial interactions between new asthma patients and pharmacist in the era of higher
public and patient interest in pharmacist roles. Although the patient and pharmacist relationships have
been the focus in the patient-centred care, a broader range of “system” factors may affect the patient
experience care but our study did not investigate how structural and political factors influence patient
attitudes and experience of asthma care [61]. Further research is necessary to evaluate strategies at the
organization and policy level that could foster the patient-centredness of care within pharmacy practice.

5. Conclusions

Patients had a personalized common sense approach to asthma management, a “go-to” health
care provider to address asthma needs and considered patient-pharmacist relationships important in
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asthma care. Our study indicated that asthma patients viewed pharmacists as retailers, medication
experts, or care providers and their perceptions were shaped by their beliefs and experience of the
pharmacist role. Pharmacists routinely encounter asthma patients and would be better positioned to
provide tailored education and self-management support if they developed a collaborative relationship
with patients and invited patients to share their common sense approaches to asthma. This starting
point could increase patient engagement and uptake of personalised asthma action plans to achieve
asthma control.
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Appendix Patient Interview Guide

Demographic information

1. How old are you? _______
2. Gender: __Male __Female
3. How long have you had asthma?
4. What medications do you use for your asthma?

Part 1: Asthma

1. Tell me about how you manage asthma. Who helps you with that?
2. Tell me about your asthma medications
3. Tell me about how you manage your asthma when you have a flare up/out of control?
4. When thinking about your asthma and your life, what matters to you?
5. Do you use an asthma action plan? (Show a copy). If so, please tell me how it was created?
6. Who helps you manage your asthma?

a. Family Physician, Asthma Clinic, Asthma Specialist, Nurse, Pharmacist?

Part 2: Pharmacist Care

1. Tell me about a typical interaction with your pharmacist about your asthma medications.
2. What is the pharmacist role in the interaction that occurs between pharmacists and patients?

a. Has a pharmacist prescribed an inhaler for you? How did that happen?
b. Have you had a med review or care plan session with your pharmacist? Has a pharmacist

had a longer talk with you that concluded with signing a piece of paper? Please tell me
about it.

3. What is your role in the interaction that occurs between pharmacists and patients?
4. Imagine that your pharmacist wants to do more for you. What could your pharmacist do to help

with your asthma?
5. Tell me about any negative experiences you have in the pharmacy.
6. What would you think of creating an Asthma Action Plan with your pharmacist?

31



Pharmacy 2018, 6, 121

References

1. Statistics Canada. Asthma, by Age Group. Available online: https://www150.statcan.gc.ca/t1/tbl1/en/tv.
action?pid=1310009608 (accessed on 24 August 2018).

2. Papaioannou, A.I.; Kostikas, K.; Zervas, E.; Kolilekas, L.; Papiris, S.; Gaga, M. Control of asthma in real life:
Still a valuable goal? Eur. Respir. Rev. 2015, 24, 361–369. [CrossRef] [PubMed]

3. The Canadian Lung Association. Asthma Control in Canada Survey 2016. Available online: https://www.lung.
ca/news/latest-news/survey-asthma-not-well-controlled-most-canadians (accessed on 24 August 2018).

4. Sawicki, G.S.; Vilk, Y.; Schatz, M.; Kleinman, K.; Abrams, A.; Madden, J. Uncontrolled asthma in a
commercially insured population from 2002 to 2007: Trends, predictors, and costs. J. Asthma 2010, 47,
574–580. [CrossRef] [PubMed]

5. Braido, F. Failure in asthma control: Reasons and consequences. Scientifica 2013, 2013, 1–15. [CrossRef]
[PubMed]

6. Pinnock, H.; Parke, H.L.; Panagioti, M.; Daines, L.; Pearce, G.; Epiphaniou, E.; Bower, P.; Sheikh, A.;
Griffiths, C.J.; Taylor, S.J.C.; et al. Systematic meta-review of supported self-management for asthma:
A healthcare perspective. BMC Med. 2017, 15, 64. [CrossRef] [PubMed]

7. Saini, B.; Krass, I.; Smith, L.; Bosnic-Anticevich, S.; Armour, C. Role of community pharmacists in asthma
—Australian research highlighting pathways for future primary care models. Australas. Med. J. 2011, 4,
190–200. [CrossRef] [PubMed]

8. Watkins, K.; Bourdin, A.; Trevenen, M.; Murray, K.; Kendall, P.A.; Schneider, C.R.; Clifford, R. Opportunities
to develop the professional role of community pharmacists in the care of patients with asthma:
A cross-sectional study. NPJ Prim. Care Respir. Med. 2016, 26, 1–10. [CrossRef] [PubMed]

9. Armour, C.L.; Lemay, K.; Saini, B.; Reddel, H.K.; Bosnic-Anticevich, S.Z.; Smith, L.D.; Burton, D.; Song, Y.J.;
Alles, M.C.; Stewart, K.; et al. Using the community pharmacy to identify patients at risk of poor asthma
control and factors which contribute to this poor control. J. Asthma 2011, 48, 914–922. [CrossRef] [PubMed]

10. Apikoglu-Rabus, S.; Yesilyaprak, G.; Izzettin, F.V. Drug-related problems and pharmacist interventions in a
cohort of patients with asthma and chronic obstructive pulmonary disease. Respir. Med. 2016, 120, 109–115.
[CrossRef] [PubMed]

11. Saini, B.; Krass, I.; Armour, C. Development, Implementation, and Evaluation of a Community
Pharmacy–Based Asthma Care Model. Ann. Pharmacother. 2004, 38, 1954–1960. [CrossRef] [PubMed]

12. Manfrin, A.; Tinelli, M.; Thomas, T.; Krska, J. A cluster randomised control trial to evaluate the effectiveness
and cost-effectiveness of the Italian medicines use review (I-MUR) for asthma patients. BMC Health Serv. Res.
2017, 17, 9. [CrossRef] [PubMed]

13. Anum, P.O.; Anto, B.P.; Forson, A.G. Structured pharmaceutical care improves the health-related quality of
life of patients with asthma. J. Pharm. Policy Pract. 2017, 10, 8. [CrossRef] [PubMed]

14. Benavides, S.; Rodriguez, J.C.; Maniscalco-Feichtl, M. Pharmacist involvement in improving asthma
outcomes in various healthcare settings: 1997 to present. Ann. Pharmacother. 2009, 43, 85–97. [CrossRef]
[PubMed]

15. Armour, C.; Bosnic-Anticevich, S.; Brillant, M.; Burton, D.; Emmerton, L.; Krass, I.; Saini, B.; Smith, L.;
Stewart, K. Pharmacy Asthma Care Program (PACP) improves outcomes for patients in the community.
Thorax 2007, 62, 496. [CrossRef] [PubMed]

16. Naik Panvelkar, P.; Armour, C.; Saini, B. Community Pharmacy-Based Asthma Services—What Do Patients
Prefer? J. Asthma 2010, 47, 1085–1093. [CrossRef] [PubMed]

17. Onda, M.; Sakurai, H.; Hayase, Y.; Sakamaki, H.; Arakawa, Y.; Yasukawa, F. Effects of patient-pharmacist
communication in the treatment of asthma. Yakugaku Zasshi 2009, 129, 427–433. [CrossRef] [PubMed]

18. Street, R.L.; Mazor, K.M. Clinician–patient communication measures: Drilling down into assumptions,
approaches, and analyses. Patient Educ. Couns. 2017, 100, 1612–1618. [CrossRef] [PubMed]

19. Sapir, T.; Moreo, K.F.; Greene, L.S.; Simone, L.C.; Carter, J.D.; Mateka, J.J.L.; Hanania, N.A. Assessing Patient
and Provider Perceptions of Factors Associated with Patient Engagement in Asthma Care. Ann. Am. Thorac. Soc.
2017, 14, 659–666. [CrossRef] [PubMed]

20. Horne, R.; Price, D.; Cleland, J.; Costa, R.; Covey, D.; Gruffydd-Jones, K.; Haughney, J.; Henrichsen, S.H.;
Kaplan, A.; Langhammer, A.; et al. Can asthma control be improved by understanding the patient’s
perspective? BMC Pulm. Med. 2007, 7, 8. [CrossRef] [PubMed]

32



Pharmacy 2018, 6, 121

21. Horne, R.; Weinman, J. Self-regulation and self-management in asthma: Exploring the role of illness
perceptions and treatment beliefs in explaining non-adherence to preventer medication. Psychol. Health 2002,
17, 17–32. [CrossRef]

22. Driesenaar, J.A.; De Smet, P.A.; van Hulten, R.; Noordman, J.; van Dulmen, S. Cue-Responding Behaviors
During Pharmacy Counseling Sessions With Patients With Asthma About Inhaled Corticosteroids: Potential
Relations With Medication Beliefs and Self-Reported Adherence. Health Commun. 2016, 31, 1266–1275.
[CrossRef] [PubMed]

23. Berry, T.M.; Prosser, T.R.; Wilson, K.; Castro, M. Asthma Friendly Pharmacies: A Model to Improve
Communication and Collaboration among Pharmacists, Patients, and Healthcare Providers. J. Urban Health
2011, 88, 113–125. [CrossRef] [PubMed]

24. Cole, A.; Shaw, M.; Wright, H. How you can encourage medicines optimisation for patients with asthma.
Pharm. J. 2014, 292, 125. [CrossRef]

25. Canadian Pharmacists Association. Pharmacists’ Scope of Practice in Canada. Available online: https:
//www.pharmacists.ca/pharmacy-in-canada/scope-of-practice-canada (accessed on 20 September 2018).

26. Morrison, J. Expanded pharmacy practice: Where are we, and where do we need to go? Can. Pharm. J. 2013,
146, 365–367. [CrossRef] [PubMed]

27. Thorne, S. Interpretive Description; Routledge: New York, NY, USA, 2016.
28. Thorne, S.; Kirkham, S.R.; MacDonald-Emes, J. Interpretive description: A noncategorical qualitative

alternative for developing nursing knowledge. Res. Nurs. Health 1997, 20, 169–177. [CrossRef]
29. Hunt, M.R. Strengths and Challenges in the Use of Interpretive Description: Reflections Arising from a

Study of the Moral Experience of Health Professionals in Humanitarian Work. Qual. Health Res. 2009, 19,
1284–1292. [CrossRef] [PubMed]

30. Kahlke, R.M. Generic Qualitative Approaches: Pitfalls and Benefits of Methodological Mixology. Int. J. Qual. Meth.
2014, 13, 37–52. [CrossRef]

31. Lau, S.R.; Traulsen, J.M. Are we ready to accept the challenge? Addressing the shortcomings of contemporary
qualitative health research. Res. Soc. Adm. Pharm. 2017, 13, 332–338. [CrossRef] [PubMed]

32. Collins, C.S.; Stockton, C.M. The Central Role of Theory in Qualitative Research. Int. J. Qual. Meth. 2018, 17.
[CrossRef]

33. Braun, V.; Clarke, V. What can “thematic analysis” offer health and wellbeing researchers? Int. J. Qual. Stud.
Health 2014, 9. [CrossRef] [PubMed]

34. Braun, V.; Clarke, V. Using thematic analysis in psychology. Qual. Res. Psychol. 2006, 3, 77–101. [CrossRef]
35. Green, J.; Karen, W.; Emma, H.; Small, R.; Welch, N.; Lisa, G.; Daly, J. Generating best evidence from

qualitative research: The role of data analysis. Aust. N. Z. J. Public Health 2007, 31, 545–550. [CrossRef]
[PubMed]

36. Morse, J.M. Confusing categories and themes. Qual. Health Res. 2008, 18, 727–728. [CrossRef] [PubMed]
37. Leventhal, H.; Phillips, L.A.; Burns, E. The Common—Sense Model of Self-Regulation (CSM): A dynamic

framework for understanding illness self-management. J. Behav. Med. 2016, 39, 935–946. [CrossRef]
[PubMed]

38. Guirguis, L.M. Assessing the knowledge to practice gap: The asthma practices of community pharmacists.
Can. Pharm. J. 2018, 151, 62–70. [CrossRef] [PubMed]

39. McAndrew, L.M.; Musumeci-Szabo, T.J.; Mora, P.A.; Vileikyte, L.; Burns, E.; Halm, E.A.; Leventhal, E.A.;
Leventhal, H. Using the common sense model to design interventions for the prevention and management
of chronic illness threats: From description to process. Br. J. Health Psychol. 2008, 13, 195–204. [CrossRef]
[PubMed]

40. Bodenheimer, T.; Lorig, K.; Holman, H.; Grumbach, K. Patient self-management of chronic disease in primary
care. JAMA 2002, 288, 2469–2475. [CrossRef] [PubMed]

41. Naughton, A.C. Patient-Centered Communication. Pharmacy 2018, 6, 1–8. [CrossRef] [PubMed]
42. King, A.; Hoppe, R.B. “Best practice” for patient-centered communication: A narrative review. J. Grad. Med. Educ.

2013, 5, 385–393. [CrossRef] [PubMed]
43. Phillips, L.A.; Leventhal, H.; Leventhal, E.A. Physicians’ communication of the common-sense self-regulation

model results in greater reported adherence than physicians’ use of interpersonal skills. Br. J. Health Psychol.
2012, 17, 244–257. [CrossRef] [PubMed]

33



Pharmacy 2018, 6, 121

44. de Oliveira, D.R.; Shoemaker, S.J. Achieving Patient Centeredness in Pharmacy Practice: Openness and the
Pharmacist’s Natural Attitude. J. Am. Pharm. Assoc. 2006, 46, 56–66. [CrossRef]

45. Houben-Wilke, S.; Augustin, I.M.L.; Wouters, B.B.; Stevens, R.A.H.; Janssen, D.J.A.; Spruit, M.A.;
Vanfleteren, L.E.G.W.; Franssen, F.M.E.; Wouters, E.F.M. The patient with a complex chronic respiratory
disease: A specialist of his own life? Expert Rev. Respir. Med. 2017, 11, 919–924. [CrossRef] [PubMed]

46. Cheong, L.H.; Armour, C.L.; Bosnic-Anticevich, S.Z. Patient asthma networks: Understanding who is
important and why. Health Expect. 2015, 18, 2595–2605. [CrossRef] [PubMed]

47. Gershon, A.S.; Macdonald, E.M.; Luo, J.; Austin, P.C.; Gupta, S.; Sivjee, K.; Upshur, R.; Aaron, S.D.
Concomitant pulmonologist and primary care for chronic obstructive pulmonary disease: A population
study. Fam. Pract. 2017, 34, 708–716. [CrossRef] [PubMed]

48. Alberta Health. Pharmacy Services and Prescription Drugs. Available online: http://www.health.alberta.
ca/services/pharmacy-services.html (accessed on 28 September 2018).

49. Assa-Eley, M.; Kimberlin, C.L. Using interpersonal perception to characterize pharmacists’ and patients’
perceptions of the benefits of pharmaceutical care. Health Commun. 2005, 17, 41–56. [CrossRef] [PubMed]

50. Tarn, D.M.; Paterniti, D.A.; Wenger, N.S.; Williams, B.R.; Chewning, B.A. Older patient, physician and
pharmacist perspectives about community pharmacists’ roles. Int. J. Pharm. Pract. 2012, 20, 285–293.
[CrossRef] [PubMed]

51. Guirguis, L.M.; Chewning, B.A. Role theory: Literature review and implications for patient-pharmacist
interactions. Res. Soc. Adm. Pharm. 2005, 1, 483–507. [CrossRef] [PubMed]

52. Shah, B.; Chewning, B. Conceptualizing and measuring pharmacist-patient communication: A review of
published studies. Res. Soc. Adm. Pharm. 2006, 2, 153–185. [CrossRef] [PubMed]

53. Worley, M.M.; Schommer, J.C.; Brown, L.M.; Hadsall, R.S.; Ranelli, P.L.; Stratton, T.P.; Uden, D.L. Pharmacists’
and patients’ roles in the pharmacist-patient relationship: Are pharmacists and patients reading from the
same relationship script? Res. Soc. Adm. Pharm. 2007, 3, 47–69. [CrossRef] [PubMed]

54. Antunes, L.P.; Gomes, J.J.; Cavaco, A.M. How pharmacist–patient communication determines pharmacy
loyalty? Modeling relevant factors. Res. Soc. Adm. Pharm. 2015, 11, 560–570. [CrossRef] [PubMed]

55. Mossialos, E.; Courtin, E.; Naci, H.; Benrimoj, S.; Bouvy, M.; Farris, K.; Noyce, P.; Sketris, I. From “retailers”
to health care providers: Transforming the role of community pharmacists in chronic disease management.
Health Policy 2015, 119, 628–639. [CrossRef] [PubMed]

56. McCullough, M.B.; Petrakis, B.A.; Gillespie, C.; Solomon, J.L.; Park, A.M.; Ourth, H.; Morreale, A.; Rose, A.J.
Knowing the patient: A qualitative study on care-taking and the clinical pharmacist-patient relationship.
Res. Soc. Adm. Pharm. 2016, 12, 78–90. [CrossRef] [PubMed]

57. Schindel, T.J.; Yuksel, N.; Breault, R.; Daniels, J.; Varnhagen, S.; Hughes, C.A. Perceptions of pharmacists’
roles in the era of expanding scopes of practice. Res. Soc. Adm. Pharm. 2017, 13, 148–161. [CrossRef]
[PubMed]

58. Kelly, D.V.; Young, S.; Phillips, L.; Clark, D. Patient attitudes regarding the role of the pharmacist and interest
in expanded pharmacist services. Can. Pharm. J. 2014, 147, 239–247. [CrossRef] [PubMed]

59. Mead, N.; Bower, P. Patient-centredness: A conceptual framework and review of the empirical literature.
Soc. Sci. Med. 2000, 51, 1087–1110. [CrossRef]

60. Tinelli, M.; Bond, C.; Blenkinsopp, A.; Jaffray, M.; Watson, M.; Hannaford, P. Patient Evaluation of a
Community Pharmacy Medications Management Service. Ann. Pharmacother. 2007, 41, 1962–1970. [CrossRef]
[PubMed]

61. Greene, S.M.; Tuzzio, L.; Cherkin, D. A Framework for Making Patient-Centered Care Front and Center.
Perm. J. 2012, 16, 49–53. [CrossRef] [PubMed]

© 2018 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

34



pharmacy

Article

Barriers and Facilitators for Information Exchange
during Over-The-Counter Consultations in
Community Pharmacy: A Focus Group Study

Liza J Seubert 1,*, Kerry Whitelaw 1, Fabienne Boeni 2, Laetitia Hattingh 3, Margaret C Watson 4

and Rhonda M Clifford 1

1 Division of Pharmacy, The University of Western Australia, M315, 35 Stirling Hwy, Crawley,
WA 6009, Australia; kerry.whitelaw@uwa.edu.au (K.W.); rhonda.clifford@uwa.edu.au (R.M.C.)

2 Department of Pharmaceutical Sciences, Pharmaceutical Care Research Group, University of Basel,
Klingelbergstrasse 50, CH-4056 Basel, Switzerland; fabienne.boeni@unibas.ch

3 School of Pharmacy and Pharmacology, Griffith University, Gold Coast Campus, Southport, QLD 4222,
Australia; L.Hattingh@curtin.edu.au

4 Department of Pharmacy and Pharmacology, University of Bath, 5W 3.33, Claverton Down,
Bath BA2 7AY, UK; m.c.watson@bath.ac.uk

* Correspondence: liza.seubert@uwa.edu.au; Tel.: +61-8-6488-7500

Received: 27 October 2017; Accepted: 1 December 2017; Published: 6 December 2017

Abstract: Consumers are confident managing minor ailments through self-care, often self-medicating
from a range of over-the-counter (OTC) medicines available from community pharmacies.
To minimise risks, pharmacy personnel endeavour to engage in a consultation when consumers
present with OTC enquiries however they find consumers resistant. The aim was to determine
stakeholder perspectives regarding barriers and facilitators for information exchange during OTC
consultations in community pharmacies and to understand the elicited themes in behavioural terms.
Focus groups were undertaken with community pharmacist, pharmacy assistant and consumer
participants. Independent duplicate analysis of transcription data was conducted using inductive
and framework methods. Eight focus groups involving 60 participants were conducted. Themes that
emerged indicated consumers did not understand pharmacists’ professional role, they were less likely
to exchange information if asking for a specific product than if asking about symptom treatment,
and they wanted privacy. Consumers were confident to self-diagnose and did not understand OTC
medicine risks. Pharmacy personnel felt a duty of care to ensure consumer safety, and that with
experience communication skills developed to better engage consumers in consultations. They also
identified the need for privacy. Consumers need education about community pharmacists’ role and
responsibilities to motivate them to engage in OTC consultations. They also require privacy when
doing so.

Keywords: communication; nonprescription drugs; over-the-counter drugs; pharmacists; pharmacy;
focus group

1. Introduction

Many consumers are confident in the management of their minor ailments through self-care and
self-medication [1,2]. This is facilitated by an interest in personal health, accessible health information
through the internet and access to a variety of over-the-counter (OTC) medicines available without
prescription [3]. Self-care and self-medication of minor ailments have benefits such as consumer
empowerment, convenience and reducing healthcare costs associated with clinic or general practice
visits [2,4]. Possible risks must also be considered such as the potential for incorrect self-diagnosis
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and subsequent delay in accessing appropriate treatment, interactions with concomitant medicines,
and inappropriate use of medicines [2,4].

Pharmacists and other pharmacy personnel are readily accessible in community pharmacies and
as such ideally placed to support consumers with self-care. The World Health Organisation describes
several functions of pharmacists involved with self-care requests [5], the primary function being
a ‘communicator’. The pharmacist engages with a consumer to obtain information relevant to the
enquiry and provides information to assist the consumer to select appropriate medication or refer
the consumer to another health professional when necessary. Similarly, professional organisations,
recognise the pharmacist’s role in the provision of OTC medicines and the supervision of pharmacy
personnel in the supply of these products [6].

Globally, countries are increasing access to medicines which were previously only available as
prescription medicines to enable self-care and reduce national drug budgets [7–9]. The range of OTC
medicines is available to consumers with varying levels of pharmacist involvement required prior to
supply, depending on the classification and country [10–13].

Pharmacists are entrusted with considerable responsibility to facilitate the appropriate use of OTC
medicines as well as providing many other professional services such as dispensing of prescription
medicines, medication reviews, screening and risk assessment, and compounding [6]. As pharmacists
adopt more extended roles, they rely on other pharmacy personnel, such as pharmacy assistants,
to provide certain services.

OTC requests can be complex and interventions to improve OTC consultations and support
consumers to engage in self-care have been implemented in the community pharmacy setting
with variable success [14–18]. Pharmacists and pharmacy personnel report difficulties in engaging
consumers in dialogue, particularly when consultation involves a request for a medicine by name
(hereafter referred to as a product based request) [14,19,20].The reasons for this lack of engagement
require exploration and it is reasonable to suggest that there is not one simple reason, but rather a range
of factors that interact.

Models and theories can provide greater understanding of the determinants of different
behaviours such as consumer engagement in OTC consultations. The development of the Theoretical
Domains Framework (TDF) identified the main factors that influence behaviours of healthcare
professionals (Supplementary file 1) [21,22]. The Behaviour Change Wheel [23] is a synthesis of
a number of behaviour change frameworks with the COM-B model of behaviour at its centre
(Supplementary file 2). The COM-B model (Figure 1) recognises that behaviour is a result of the
interacting components of capability, opportunity and motivation (COM), and that behaviour (B)
in turn may also influence capability, opportunity and motivation [23,24]. Cane et al. mapped the
COM-B system to the TDF domains when validating the TDF [22]. Mapping the TDF to COM-B can
assist researchers to identify the target for interventions that aim to change behaviour. While it is
recognised that the use of behavioural theory may assist to understand behaviours, few community
pharmacy-specific interventions utilise behavioural theory to develop or report interventions [25].

The aim of this study was to determine stakeholder perspectives regarding barriers and facilitators
for information exchange during OTC consultations in community pharmacies. A secondary aim was
to understand the elicited barriers and facilitators in behavioural terms.
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Figure 1. The COM-B system—a framework for understanding behaviour [24].

2. Materials and Methods

The data collected from this research will be used to inform the development of an intervention to
enhance OTC consultations between pharmacy personnel and consumers in community pharmacies.

2.1. Study Design

A series of focus group discussions were undertaken to elicit a broad range of perspectives from
key stakeholders to enable a deeper understanding of the topic. The main focus of these discussions
was to explore the barriers and facilitators to the exchange of information between consumers and
pharmacy personnel when consumers present in a community pharmacy with a request for a specific
product (product based request) or assistance with a symptom (symptom based request)—hereafter
referred to as an OTC consultation.

Approval for the conduct of this study was obtained from the Human Research Ethics Office at
the University of Western Australia (RA/4/1/5298).

2.2. Participants

The key stakeholders of OTC consultations are consumers, pharmacists and pharmacy assistants.
As such, these were the participants recruited to this study using purposive sampling to recruit
4–12 participants for each focus group. Participants were recruited from Perth, Western Australia.
Pharmacist participants were recruited by email invitation from a member of The University of
Western Australia (UWA) pharmacy practice teaching team to her contacts. This included more than
40 community pharmacists with whom Master of Pharmacy students were placed for practicums and
pharmacists who taught into the course. Pharmacy assistant participants were recruited by pharmacist
participants and the UWA pharmacy practice teaching team. Inclusion criteria for pharmacy personnel
were that they had previous or current experience working in community pharmacy. Consumers
were recruited via poster advertisements at UWA and within one Perth metropolitan community
pharmacy with a UWA association during April and May of 2012 and again in April and May of 2013.
Consumer participants were provided a $20 voucher for participation.

2.3. Focus Group Design

Focus group discussions were conducted by focus group moderators (LS, LG, HA).
LS, an experienced focus group moderator, conducted training for LG and HA, Master of Pharmacy
student researchers. The training was in the format of the provision of information about focus group
facilitation, an observation of LS conducting a focus group, a pilot focus group consisting of Master of
Pharmacy students as participants for practise (results not included in presented data), and feedback
on technique. Each focus group commenced by discussing the focus group rules with a general outline
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of the project, including specific aims. During this time, participants were provided with participant
information sheets and a demographic form. Consent forms were subsequently completed for both
participation in and audio-recording of the focus group discussion. Consent forms were identical
for all participant groups. Participant Information Sheets also had the same content, substituting
lay person language for a few words in the consumer document. The focus group moderators
followed a thematic interview guide which was adapted for the different participant groups (Table 1).
The interview guide was developed by members of the research team (LS, RC, KW) with extensive
community pharmacy experience and informed by a search of the literature for factors that influence
OTC consultations [14,15,18,20,26–35]. The focus group discussions were conducted systematically
beginning with a general discussion of participants’ perceptions of asking/answering health-related
questions during OTC consultations, followed by a more specific discussion of barriers and facilitators
of the information exchange process.

Table 1. Thematic interview guide.

Participant Group Main Themes Support Questions

Pharmacist and pharmacy
assistant

1. How do you feel about asking patients
questions about their health? - Do you think it is necessary? Why?

2. What hinders patient assessment for over - How does time affect asking questions?
the counter enquiries? - Do you feel privacy is a factor? Why?

3. What helps patient assessment for over the
counter enquiries?

- How do you feel about taking a written
patient history for primary care scenarios?

Consumers

1. How do you feel about being asked
questions about your health by the
pharmacist/pharmacy staff?

- Do you think it is necessary? Why?

2. What closes the conversation about your - How does time affect asking questions?
health with the pharmacist/pharmacy staff? - Do you feel privacy is a factor? Why?

3. What helps a conversation about your health
with the pharmacist/pharmacy staff?

- How would you feel if the pharmacist
took a written history from you for an over
the counter enquiry?

2.4. Data Collection and Analysis

During the focus group discussions, a second researcher took notes on the participant responses.
The discussions were also audio-recorded and then transcribed verbatim. A general inductive
approach [36] was used for the analysis of the transcripts and was conducted independently by
two researchers (LS, DA—a researcher with focus group expertise). Categories of key themes from
the content of the discussions emerged into which the data was coded. Coding disagreements were
discussed until consensus was reached.

The framework method of analysis [37] was also applied independently by two researchers
(LS, KW) who coded data to the COM-B model and Theoretical Domains Framework (TDF) [22,23].
Coding disagreements were discussed until consensus was reached.

3. Results

Eight focus groups were held during 2012 and 2013 in Western Australia (Table 2). A total
of 60 people participated in the focus group discussions (33 pharmacy personnel, 27 consumers).
Statistics from the Pharmacy Board of Australia reports that in June 2013, 61% of Western Australian
registered pharmacists were female [38]. Each focus group was approximately one hour in duration.
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Table 2. Focus group participant demographics.

Stakeholder Group Pharmacists Pharmacy Assistant Consumer

Number of focus groups conducted 4 1 3
Participant numbers 28 5 27
Female % 71 80 85
Mean age, years (range) 35 (21–62) 33 (20–57) 35 (17–82)
Median years since registration (IQR) 6 (25) 8 # (11) NA
Currently working:
• Full time 16 1 3
• Part time 11 4 14
• Not working 1 * 0 10

* on maternity leave, # mean years working in pharmacy.

Figure 2 illustrates the overlapping themes that emerged from the focus group discussions when
participants were asked about barriers and facilitators for asking/answering health related questions
during OTC consultations.

Figure 2. Thematic map of focus group themes and overlap.

The results of the TDF/COM-B analysis are summarised in Table 3 [23]. There was greater
coding density for the Capability COM-B component from pharmacist participants than consumer
participants which related to pharmacists’ perception that consumer’s lacked knowledge about the
role of the pharmacist and also lacked knowledge about the potential risks with OTC medicines.
Pharmacists also recognised the development of interpersonal (consultation) skills with experience.
Environmental context and resources coding occurred frequently from the Opportunity domain and
from the Motivation domain social/professional role and identity, belief about capabilities, and belief
about consequences occurred frequently. Quotes are provided to illustrate the themes from both
coding analyses.
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Table 3. COM-B and Theoretical Domains Framework (TDF) coding from focus group transcripts.

Participants (n)
COM-B TDF Pharmacist (28) Pharmacyassistant (5) Consumer (27)

CAPABILITY

Physical Physical skills - - -
Knowledge ���� - �
Cognitive & interpersonal skills ��� � -
Memory, attention & decision processes �� � �Psychological

Behavioural regulation � � �

OPPORTUNITY
Social Social influences � - �
Physical Environmental context & resources ���� � ���

MOTIVATION

Social & professional role & identity ���� � ���
Belief about capabilities �� � ��
Optimism � - -
Belief about consequences ��� � ��
Intentions � � �

Reflective

Goals � - -
Reinforcement � - -

Automatic
Emotion � � �

COM-B: Capability. TDF: Cognitive and interpersonal skills

In the opening discussion of the focus group, pharmacy personnel reflected that as their
communication skills developed with experience so too did their confidence and ability to develop
a rapport with consumers and this facilitated asking consumers questions.

“I think to build a rapport with customers is important. The first contact [with the consumer] is quite
important. If you can make a little difference on the first contact they will probably come back again and want to
spend more time in the pharmacy. And that’s the professionally rewarding bit.” Pharmacists’ focus group 2,
Participant 3 (hereafter quotes are labelled in the format Pharmacist 2, Participant 3)

“I guess that’s where the skill comes in . . . using a different approach with different people.” Pharmacist
3, Participant 8

“It’s [communication] a skill set that does take years of experience to develop.” Pharmacist 3,
Participant 2

“I think after working in pharmacy for five years . . . you get used to it. Initially it was difficult to develop
that relationship to ask personal questions . . . but with time you become a bit more comfortable.” Pharmacist 4,
Participant 4

“[it helps to read] the body language of customers when you ask them the first question.”
Pharmacy Assistant 1, Participant 1

COM-B: Capability. TDF: Knowledge

Pharmacist participants expressed that they felt consumers’ lack of knowledge about the
qualifications, obligations and role of the pharmacist made consumers resistant to their questions.

“I think people probably underestimate the knowledge that pharmacists have.” Pharmacists 2,
Participant 2

“ . . . people just don’t know what we do. They don’t know what our skill base is and how we can help
them.” Pharmacists 2, Participant 1

“ . . . it really does depend on how they approach you and what they think you can offer. . . . most of the
time people are very happy to offer some information but, you know, sometimes people are like: what right do you
have to be asking me questions?” Pharmacists 3, Participant 3

To overcome this barrier pharmacists suggested publicising the role of the pharmacist.

“I think we need a massive PR [Public Relations] exercise on what pharmacists actually do, because people
don’t know what we do . . . they don’t know what our skill base is and how we can help them” Pharmacists 2,
Participant 1
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“ . . . a massive public [relations exercise] on what the schedules are and what the role of the pharmacist is
and that it isn’t a retail transaction.” Pharmacists 3, Participant 6

This was echoed by participants from consumer focus groups who indicated that they lacked an
understanding of the role of the pharmacist in OTC symptom or product enquiries.

“I’m not often sure what I can ask the pharmacist.” Consumer 2, Participant 4

“I wouldn’t expect them to just hand it [OTC product] over . . . there would be a couple of corporate
[standard] questions I would expect. Are you allergic, for instance. Those questions would be adequate, not
about the actual problem. Not about the headache etc.” Consumer 1, Participant 2

“They don’t have to ask for everyday things like Panadol® [paracetamol] and Nurofen® [ibuprofen] . . .
because it’s an everyday drug for a reason. Because it’s OK for most people to take.” Consumer 2, Participant 3

COM-B: Motivation. TDF: Social and professional role and identity. TDF: Beliefs
about consequences

However, some consumer participants stated they thought that pharmacists had a duty of care to
ensure the safety of the consumer.

“I think pharmacists have a responsibility to ask questions because they can provide professional advice for
certain diseases you may have. I think it’s necessary.” Consumer 1, Participant 4

“The most important question with medications is [about] interactions. There are just so many of them”
Consumer 3, Participant 2 “and not everything is compatible and you’re not aware that it would be really
wrong to take them with something else that you’re taking.” added Consumer 3, Participant 7

Pharmacy assistant and pharmacist participants expressed an obligation to ensure the safety of
the consumer.

“It’s a duty to ask them [health questions] to make sure we know what’s going on with their life instead of
giving them something that could kill them.” Pharmacy Assistant 1, Participant 1

“If somebody says ‘I’ve had this before. Why are you asking me these questions?’ If I say to them ‘Well,
because if this happens . . . you can end up in this scenario and that’s why I’m asking. Just to keep you safe.’”
Pharmacist 3, Participant 7

COM-B: Motivation. TDF: Social and professional role and identity. TDF: Beliefs
about capabilities

Pharmacy assistants expressed confidence in asking the pharmacist for assistance with OTC
enquiries and that consumers may provide different information to the pharmacist.

“I think it’s important to make that decision to involve the pharmacist. People actually like that. They like to
speak to the pharmacist . . . they really appreciate it when you involve the pharmacist.” Pharmacy Assistant 1,
Participant 4

“It’s amazing how their information changes from talking to us and talking to the pharmacist. It’s like ‘you
never said that! I asked you that question and you said no, and now you’re telling the pharmacist something
different!’” Pharmacy Assistant 1, Participant 2

A consumer participant stated willingness to provide health information to the
pharmacist but not the pharmacy assistant. Other consumers noted that they could
not identify who was a pharmacist and who was a pharmacy assistant (coded to
COM-B: Opportunity. TDF: Environmental context and resources)

“I guess it depends on who I am talking to. I’d be comfortable talking to the pharmacist . . . but if I’m talking
to just an assistant . . . I wouldn’t be as comfortable disclosing that information.” Consumer 1, Participant 9
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“You don’t know if the person you’re speaking to is the actual pharmacist or a staff person and you don’t
know how much they’ve studied.” Consumer 2, Participant 12

“ . . . you can’t tell the difference between pharmacist and assistants–there is an issue there I think.”
Pharmacist 1, Participant 4

COM-B: Motivation. TDF: Beliefs about capabilities. TDF: Beliefs about consequences

Pharmacist and consumer participants noted more willingness to exchange information with
symptom based requests as opposed to product based requests. Pharmacist and consumer participants
noted that the perceived risk, nature, or sensitivity of the problem also impacted the willingness of
consumers to provide information. If a consumer asked for a product by name they were confident
with their ability to manage the issue. However, if the request was for treatment of a symptom they
were less confident.

In this context the need for privacy was universally raised. (Privacy is coded to
COM-B: Opportunity. TDF: Environmental context and resources)

“For cold and flu I’m perfectly happy to give over that information. But if it was something I deemed to be
more personal . . . . I would be very resistant [to providing information] because I guess there is no privacy.”
Consumer 1, Participant 2

“For things like a cold and everyday things I really don’t mind what questions they ask. But if it was a more
personal thing it might be really specific and I’d be more reserved.” Consumer 2, Participant 8

“I find it more [challenging asking questions] if they are asking for a particular product, then they aren’t
after the questions . . . . But if they come in with a problem then they want your help . . . then they are up for the
questioning.” Pharmacist 4, Participant 7

“The other issue is privacy. I mean you ask these questions standing at a counter with other people around
and it’s not necessarily appropriate [consumers] giving [their] medical history.” Pharmacist 1, Participant 4

“I think there’s a good chunk of consumers who consider pharmacy as a transactional source of goods that
they may not even view as a medicine. In their eyes ‘I don’t need a script [prescription] for it so just give it to
me.’” Pharmacist 3, Participant 7

COM-B: Opportunity. TDF: Environmental context and resources

Pharmacists expressed concern with the limited time they had available to interact
with consumers.

“Time is definitely a barrier because of the nature of our business. People rush in and you’ve got to serve
everybody.” Pharmacist 1, Participant 1

“There is a lot of pressure with people coming in and wanting to get their scripts in a timely manner
[preventing time spent with OTC consumers].” Pharmacist 4, Participant 5

4. Discussion

This qualitative study on OTC consultation behaviour in community pharmacies explored barriers
and facilitators to engaging in information exchange. A wide range of views from different perspectives
were elicited during the discussions with convergent opinions between pharmacy personnel and
consumers. The findings highlight consumer expectation of minimal interaction with OTC enquiries
primarily due to a lack of knowledge about the professional role and obligations of pharmacists and
other pharmacy personnel.

Pharmacy personnel are charged with supporting consumers in the management of their
OTC enquiries through minimising the risks that consumers may not associate with self-care and
self-medication. Pharmacy personnel and consumers expressed the view that pharmacists have
a duty of care to ensure the safety of consumers with OTC enquiries. However, consumers seemed
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to relate this duty to only ensuring the consumer was not allergic to a medicine supplied or that it
did not interact with their other medicines. While consumers were more willing to exchange health
information if their request was for a symptom than for a specific product/medicine, it was evident
that many consumers had a poor knowledge of the professional role of the pharmacist in diagnosis
and whole of patient care.

Consumers’ comments indicated an underestimation of the risks associated with taking OTC
medicines and some were of the view that as these medicines were available without a prescription
they had a right to obtain them without the need to engage in a discussion with the pharmacist.
In behavioural terms, consumers are motivated to purchase an OTC medicine without consultation
because they believe they have the capability to determine which medicine they require. This rise
in health consumerism has been investigated by Hibbert et al. who found that many consumers
were very confident in their ability for self-diagnosis and self-care of some conditions with purchased
medicines [1]. Others have reported similar dis-interest of consumers to engage in a conversation
about medicines [39], particularly when a specific product is requested as opposed to a request for
treatment of a symptom [20,27,29].

A reluctance to engage in a discussion with OTC enquiries might also be related to the observation
by all participant groups that consumers did not understand the role and responsibilities of pharmacists
and other pharmacy personnel. The services offered by pharmacists have evolved from medicine
supply to holistic patient care. It is broadly reported that consumers do not understand what services
pharmacists are capable of providing [39,40]. To address this deficit in the knowledge TDF domain,
campaigns have been implemented in many countries to improve the public knowledge of the
pharmacist’s role. For example, there is a Pharmacy Awareness Month in Canada [41], Australia has
an ‘Ask your Pharmacist’ campaign [42] promoting pharmacists as a trusted source of health services
and advice, and a similar campaign is run in the UK—‘Dispensing Health’ [43].

Pharmacist and pharmacy assistant participants recognised the need to develop a rapport with
consumers when they present with an OTC enquiry. To develop this capability they said they needed
to have well developed communication skills and that the more experience they had the better they
reported having the required skill. This perception has been investigated by Nguyen who studied
the development of pharmacist-patient consultation interactions in novice pharmacists (pharmacists
in their first year of practice) and how they become ‘expert’ [44]. She found that the development of
competence over their first year of practice occurred through repeated participation in interactions with
patients. Novice pharmacists developed the skills of a two-way interaction involving the dynamics
of turn taking, topic management, action sequencing, linguistic forms and participation frameworks.
Novice pharmacists used their experiences to adjust future interactions resulting in a gradual change
towards ‘expertness’ [44].

Privacy is a factor that affects the behaviour of consumers during OTC consultations.
In Western Australia, where the study was conducted, pharmacies are required by law to have an area
where consultations cannot reasonably be expected to be overheard [45]. While the legislation falls short
of requiring a consultation room, in the time since the focus groups were conducted, immunisation
by pharmacists has been implemented in Australia and requires community pharmacies where
immunisation is provided to have a private consultation area [46]. Although this may provide
a private area for some services it is likely that the majority of OTC consultations will continue to
occur at the counter. When designing pharmacy layouts planning needs to provide easily accessible
areas for private consultations to occur out of the hearing of the general public to provide consumers
with the opportunity to engage in a consultation [47].

A strength of this study was the input from key participants involved in OTC consultations.
The external validity of the analyses is strengthened by the use of theoretical frameworks. A limitation
is that similar numbers from each participant group were not achieved resulting in a greater number
of consumer and pharmacist participants than pharmacy assistants which may not fully represent
the views of pharmacy assistants. Other limitations common to focus group methodology include
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the inability to generalise the qualitative data, and that the data could have been misinterpreted.
This limitation was addressed by duplicate independent coding of the data.

5. Conclusions

In this study, many issues relating to information exchange during OTC enquiries in community
pharmacy were identified. There was considerable overlap with the barriers and facilitators identified
between participant groups. Much work has been conducted to improve the knowledge and skills
(Capability) of pharmacists and pharmacy assistants when responding to OTC enquiries in community
pharmacies with varying degrees of success [14,20,48–51]. There is, however, little research where
the consumer is the target of the intervention. This study highlighted the consumer perspective
as well as perspectives from pharmacy personnel. Educating (Capability) consumers about the
role of the pharmacist and the potential risks associated with medicines (Motivation) whether they
are available with or without a prescription is one type of intervention which might address these
communication barriers.

Supplementary Materials: The following are available online at www.mdpi.com/2226-4787/5/4/65/s1.
Supplementary file 1—Mapping of COM-B components to the Theoretical Domains Framework. Supplementary
file 2—The COM-B system—a framework for understanding behaviour.
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Abstract: Background: In Japan, an increasing number of patients are prescribed a large amount
of long-term medications by large hospitals that are then dispensed by a community pharmacy.
This practice often leads to considerable wastage of medicine. As part of their professional role,
community pharmacists are expected to contribute more to the appropriate use of medication by
patients. Using a prospective cohort, we aimed to evaluate pharmacists’ role in the community.
Methods: We created a patient registry system for community pharmacies to monitor long-term
medication use by patients with chronic conditions. Patient drug adherence and potential problems
were monitored through regular home visits or telephone calls by the pharmacist at least once a month
between patient hospital visits. Patient data were collected and stored in an internet-based system.
Results: Over a one-year follow-up, 28 out of 37 registered patients from 14 community pharmacies
were continuously monitored. In total, we extracted 19 problems relating to medication use, 17 to
physical complaints, eight to patient concerns, and two others. Conclusion: The registry system was
useful for identifying medication-related problems as well as patient concerns and changes in their
condition. Pharmacists might play a key role in improving patient care in the community.

Keywords: community pharmacy; patient registry; pharmacist intervention; chronic condition;
long-term medication

1. Introduction

The universal health insurance system is a unique feature of the Japanese healthcare system, and
it allows patients to access any health services at a relatively low cost [1]. However, this system makes
ineffective use of healthcare resources [2]. Many patients with minor disease conditions tend to seek
health services at large-scale hospitals instead of local clinics. As a result, patients must wait hours
to see doctors for only a minute; this situation is called ‘three-hour wait, three-minute contact’ [3].
In this healthcare environment, patients with chronic conditions often visit the hospital every two or
three months and receive prescriptions to fulfil these periods. They then pick up a large amount of
medications at a community pharmacy. However, Japan does not have a well-established primary care
system that coordinates these patients in receiving long-term health services in the community [4].
Especially, even if a patient’s condition becomes stable, referral from large hospitals to clinics does
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Pharmacy 2018, 6, 12

not function well. We do not have a system for family doctors and it is difficult to find an appropriate
doctor in the community to care for one’s condition. In addition, the introduction of a prescription
refill system that allows patients to collect their medications repeatedly from a pharmacy without
seeing their doctor is still under consideration [5].

Thus, patients with chronic conditions have primary responsibility for managing their medication
use. Some patients do not use medications as instructed, while others stop taking them because of
concerns about changes in their condition or treatment failures. This often leads to a large amount
of wasted medicines, which are not used by patients [6–8]. According to a report from the Japan
Pharmaceutical Association, the annual cost of the wasted medicines was estimated to be 47.5 billion
yen in 2007 [9]. Community pharmacists must play a key role in adherence monitoring for patients
requiring long-term medication because these patients cannot consult with doctors until their next
appointment. Various studies have suggested that telephone counselling by pharmacists could improve
patient adherence as well as their health and economic outcomes [10,11].

In April 2016, a new pharmacy system called ‘Kakaritsuke-yakuzaishi’ (family pharmacist) was
introduced in Japan [12]. With this system, patients choose individual pharmacists (which requires
an additional charge), who is then given the primary responsibility of managing patients’ medications
and health conditions. To be eligible to work as family pharmacists, pharmacists require the following:
more than three years of work experience as a community pharmacist, a work time of more than
32 h per week, the requisite training, and involvement in community activities. All of this ensures
high-quality services. However, the specific services that family pharmacists should provide to patients
are not defined. According to Donabedian’s framework, the quality of professional services can be
evaluated in terms of structure, process, and outcome [13]. These requirements for family pharmacists
merely ensure the structure of pharmacist services. To ensure high-quality pharmaceutical services,
the process (i.e., the types of service/interventions that pharmacists should provide) and the outcomes
(i.e., the benefits that patients can expect) should also be defined.

Therefore, to evaluate the pharmacist’s role in community-based care, we established a patient
registry system based in community pharmacies to monitor long-term medication use by patients with
chronic conditions. This short report describes our experience of the first year of a pharmacist-led
intervention using this registry as a pilot study.

2. Materials and Methods

We developed a patient registry system based in community pharmacies to evaluate the
role of pharmacists in improving medication use among patients with chronic conditions [14].
A total of 14 pharmacists in 14 pharmacies, all of whom are members of the Japanese Society for
Applied Therapeutics [15] or the Alliance of Pharmacy Executives [16], voluntarily participated
in this pilot study. Patients who had been prescribed medications for 36 days or longer from
large-scale hospitals and those who met the inclusion criteria of age 40 years or older, having chronic
conditions, and having a potential problem with their medical treatment were selected by these
community pharmacists. When patients were registered, information related to their medication
adherence, including medication history, health condition, lifestyle, and potential problems/concerns,
was obtained through a survey (as an initial assessment). Then, between patients’ hospital visits,
pharmacists contacted the patients by telephone calls or home visit at least once a month to check their
medication use, as well as physical and mental problems (as follow-up assessments). As described
in detail at Appendix A, all information taken from the patients was recorded and shared among
the pharmacists via an internet-based system (DropBoxR). Pharmacists recorded patient information
using Excel sheets at initial and follow-up assessments. Since information could be shared among
pharmacists in different pharmacies, they could check each other’s records to identify the best approach,
to identify appropriate patients for registry, and to provide effective interventions. This study was
approved by the Institutional Review Board at Meiji Pharmaceutical University (study number 2515),
and written consent was obtained from all participants.
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The data were collected by pharmacists from patient registration until the end of the monthly
follow-up period—that is, about one year for each patient. Patient characteristics including medication
adherence, health condition, and lifestyle were assessed via interviews and described. We counted
the number of potential problems/concerns identified by the pharmacists and the number of cases
improved by the pharmacists’ interventions as a quantitative analysis. In addition, we described
good examples of what kinds of interventions were provided and how they worked as a qualitative
analysis. In the case that patients requested a withdrawal, the pharmacist recorded the reason for it
in detail. When patients did not attend the next visits or did not answer the phone calls (dropouts),
the pharmacists continued to try to contact them or other family members until they were found.

3. Results

During the four months between November 2013 and February 2014, 37 patients from 14 community
pharmacies were registered (mean age = 72 years, 59% male). The mean number of different medications
was 6.2 (maximum 14) and the mean duration of prescriptions was 67 days (with a maximum of 99 days).
As for the background characteristics of patients, they had at least one chronic condition including
hypertension (76%), hyperlipidaemia (51%), or diabetes (51%), as summarized in Figure 1. By the end
of January 2015 (the one-year follow-up), 28 patients remained in the registry. The reasons for the nine
dropouts were as follows: no patient follow-up data after registration (three cases), changes in hospital
(two cases), and one case each of long-term hospitalization, house move, patient request for withdrawal,
and the pharmacist moving to another pharmacy.

Figure 1. Patient characteristics and participation in the patient registry in the first-year pilot study.

At the initial assessment, pharmacists suspected problems related to medication uses, patient concerns
(e.g., drug safety or effectiveness of medication), physical complaints (e.g., symptom improvement),
or others (e.g., lifestyle). In addition, after registration, pharmacists could recognize these problems
through close communication with patients during follow-up and provide suggestions or recommendations
for improvement as described in Figure 2. In fact, 17 patients were registered due to suspected
problems of medications use (non-adherence) and 20 patients were registered by their potential problems
(patient concern, physical complaint, others). The potential problems identified by pharmacists during the
follow-up period could be classified as medication use, patient concern (eight cases), physical complaints
(17 cases), and others (two cases). There were 19 potential medication use problems among 16 patients;
12 cases of forgetfulness, six cases of self-adjustment/interruption, and one case of incorrect medication
use. During follow-up, pharmacists discussed with patients as needed, identified why patients could
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not take medications as instructed, and worked together to look for methods of improvement. In fact,
seven problems related to medication use were solved through this approach.

Figure 2. Flowchart of identifying problems and pharmacist interventions.

Specific cases are listed as examples of identifying problems, providing pharmacist interventions,
and observing patient outcomes in Table 1. Note that we did not use any objective measures to evaluate
patient adherence in this pilot study; this was based on the pharmacist’s impression. In addition,
lab results were obtained from patients if available. Some clinical results were based on the changes in
lab data. However, most of the clinical findings were based on the pharmacists’ judgments based on
discussions with patients.

Table 1. Examples of potential problems, pharmacist interventions, and patient outcomes.

Category Potential Problems
Pharmacist Intervention

(Suggestion or Recommendation)
Patient Outcomes

1. Medication Use

Forget to take medicine
when eating out Keep some tablets in the bag constantly Adherence was improved.

Forget to take medicine
when busy with work

Put the medicine in a conspicuous place
Notice that the medicine could be taken
also before eating

Adherence was improved.

2. Concerns

High blood sugar level
despite efforts

Wait for the result of the next health
check-up, and consider the possibility of
hyperglycemia after a meal, as the current
average blood sugar level is still better
than before

The blood sugar level fell to the normal
range on the next measurement.

Blood pressure variation
(low in the morning and
high in the night)

Receive counseling from the family doctor Concern disappeared after hearing that it
was not necessary to mind this.

3. Physical Complaint

Chest ache after exercise Get medical consultation for angina
pectoris fear

The patient underwent detailed
examination and was diagnosed and
operated on for angina pectoris.

Dizziness Drink more water or tea because of possible
side effect

Dizziness disappeared after
several weeks.

4. Others

No interest in the results
of the health check Promote health education

The patient became interested in the
value of health check-ups
(e.g., purchased books); motivation to
receive medical treatment increased.
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The pharmacists involved in the pilot study were able to identify many potential problems
among patients who received a large amount of medications, but could not consult with doctors and
pharmacists for a long time. These problems are related to patient health conditions, medication use,
and safety concerns. Some patient problems were identified during the follow-up telephone calls.
When dispensing medications at the pharmacy, pharmacists did not have enough time to discuss
these potential problems or ask about patients’ concerns. However, when pharmacists were able to
establish a good relationship with patients through frequent contact, patients gradually began to speak
more about their daily life and medication-related problems. In some cases, pharmacists found many
unused drugs at the patient’s home, even though the patients had reported good adherence when
asked at the pharmacy counter. Notably, in one case, a male patient reported an unusual condition
after taking medication; based on his account, the pharmacist suspected that the patient had angina
and reported it to his doctor, leading to early diagnosis and treatment.

4. Discussion

This pilot study was conducted to establish a pharmacy-based patient registry system, and then,
this system was used to evaluate pharmacist interventions to improve potential problems related to
long-term medication use. Therefore, we attempted to collect real-world evidence about potential
problems of patients, pharmacist interventions, and patient outcomes. We determined what kinds
of information should be collected and how often pharmacists should contact patients. In addition,
we did not evaluate effectiveness of pharmacist interventions objectively and there were no comparison
groups. Thus, it was difficult to determine whether observed outcomes were due to the intervention.
However, from this pilot study, we could identify target patient populations and outcome measures
that had been used for the new registration system.

One of the merits of this registry system is that pharmacists can learn from each other by sharing
information. We asked pharmacists who participated in the pilot study what kinds of information
should be collected at the initial and follow-up assessments. In this way, pharmacists could understand
how to monitor patients. In addition, the pharmacists needed to collect information about medications
prescribed outside of the pharmacies by asking patients or checking patients’ medication notes.
Therefore, they had a strong incentive to collect this information to identify patients’ potential problems
and monitor them through the registry system.

The patient registry system noted in this study is an effective approach for promoting
active intervention by community pharmacists. When pharmacists identify patients who have
potential problems and need special care, these patients should be registered and monitored.
However, such patient selection and adherence monitoring would create an additional workload
for pharmacists. A support system to help pharmacists is essential to continue this registry system.
Only a limited number of patients could be recruited and followed-up in the pilot study, which impeded
the generalization of the findings. Therefore, we completed the pilot study in March 2015 and
developed a new online registry system for initial and follow-up data collection. This new registry
system involves nearly 100 pharmacies, and was initiated in May 2015 with 300 registered patients.
As of December 2017, the follow-up is still on going.

The goal of the new registry system is to provide a successful model for the family pharmacist
from a perspective of quality of professional services, especially the process and the outcomes
suggested by Donabedian. Therefore, to evaluate the pharmacists’ roles in community-based care,
cumulative evidence is needed showing how many patients have improved relationships with their
pharmacists (quantitative data) and how they can establish such good relationships (qualitative data).

5. Conclusions

This is the first patient registry system to evaluate the pharmacist’s role in community-based
care in Japan. Medication wastage related to long-term prescriptions for chronic conditions is one of
the target issues for Japanese healthcare reform, and we expect that family pharmacists might play
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a key role in promoting appropriate medication use and reducing costs related to wasted medication.
Our findings could inform appropriate measures to evaluate health and cost benefits of pharmacist
interventions with regard to patient care in the community.

Acknowledgments: We thank all of the pharmacists who participated in the pilot study at Minami Pharmacy,
Olive Pharmacy, Primary Pharmacy, Tamura Pharmacy, and Nihon Chouzai Co., Ltd. We also would like to thank
Editage (www.editage.jp) for English language editing. This work was supported by the Japan Society for the
Promotion of Science (JSPS) KAKENHI grant number 26460236 (2014–2016).

Author Contributions: All the authors have approved the manuscript and agree with its submission.

Conflicts of Interest: There are no conflicts of interest to declare.

Disclosure: A part of this study was presented at the 30th International Conference on Pharmacoepidemiology
and Therapeutic Risk Management in Taipei (Taiwan, 2014) and at the FIP Congress in Düsseldorf (Germany,
2015) as poster presentations.

Appendix A. Data Collection at the Initial and Follow-Up Assessments

At the initial assessment, pharmacists should collect and record the following data.

1. Patient’s ID (automatically assigned at registration)
2. Age and sex
3. Clinical conditions for long-term medication use
4. Date of informed consent
5. Contact information if needed
6. List of all medications used by the patient (not only dispensed medication at the pharmacy,

but also those dispensed at different pharmacies)
7. Treatment history
8. Other conditions not for long-term medication use
9. Lab results (blood pressure, lipid, HbA1c, etc.)
10. Treatment conditions (one-pack doses, number of clinics used, etc.)
11. Living environments related to treatment (living alone, job, home care, etc.)
12. Potential problems reported by patient
13. Potential concerns identified by pharmacist
14. Preferred methods for follow-up contacts
15. Others

At the follow-up assessments, pharmacists should monitor and record the following data.

1. Date of contacts
2. Method for monitoring (telephone or visit)
3. Changes in medications
4. Patient reported adherence or number of medications not used
5. Reason for not taking medications as instructed
6. Conditional changes (if any)
7. Lab results (reported by patients)
8. Pharmacist advice given to patients
9. Next appointment dates

When patients request a withdrawal, or have no further pharmacy visits, pharmacists should ask
the reasons at the last visit or try to contact patients or family members as much as possible.
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Abstract: Providing smoking cessation services is one role of community pharmacists in Thailand.
This cross-sectional study aimed to investigate activities and barriers related to smoking cessation
services provided in community pharmacies in Thailand, as well as to compare these activities and
barriers between those pharmacists providing and those not providing smoking cessation services.
A postal questionnaire was conducted to collect information from community pharmacists across
Thailand. In all, 413 valid responses were received from 5235 questionnaires, giving a 7.9% response
rate. Of the 413 respondents, 152 (37%) pharmacists provided smoking cessation services in their
pharmacy. The activities of smoking cessation services varied. Time for counseling each smoker
varied, a mean of 15.1 ± 10.9 min (range 1–60) per person for the first time, and 8.9 ± 6.7 min
(range 1–30) for each follow-up visit. Community pharmacists, providing smoking cessation services,
were more likely to have pharmacist assistants, be a member of the Thai Pharmacy Network for
Tobacco Control, and have more than 1 pharmacist on duty. The most dispensed pharmaceutical
product for smoking cessation was nicotine gum. Their most perceived barriers were being unable to
follow-up and inadequate staff. In conclusion, only a minority of community pharmacists in Thailand
are engaged in smoking cessation activities, even though some perceived barriers existed.

Keywords: smoking cessation; community pharmacists; tobacco control

1. Introduction

Tobacco smoking is a preventable cause of death and causes more than six million deaths
annually [1]. Smoking accounted for one in ten of all deaths in Thailand, and is related with increasing
health expenditure [2]. Therefore, smoking cessation is one strategy to reduce the cause of preventable
death from tobacco use. Offering help to quit tobacco use is one strategy for tobacco cessation,
as recommended by the World Health Organization (WHO) [3]. Thailand has adopted the WHO policy
for tobacco control, and has been recognized for its success in tobacco control for many years [4].

Community pharmacists play key roles in helping smokers to quit smoking [5,6].
Pharmacy professionals are in an optimal position to aid smoking cessation, due to their roles in
providing counselling and smoking aid products to support cessation. It has been well established that
interventions for smoking cessation by pharmacists are cost-effective [7]. As community pharmacists
are in locations where patients could easily access, evidence in many countries has shown the success
of smoking cessation services provided by community pharmacists [8,9]. Smoking cessation services
were provided by health care workers, including pharmacists in many countries, such as in the UK,
USA, Finland, as well as Thailand [5,6,8–17].

In Thailand, community pharmacies are in all provinces across the country and are primary places
where people can go when they have a minor illness. Some community pharmacies provide smoking
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cessation services. Likewise, providing smoking cessation services in Thai community pharmacies is of
interest to both professionals and patients. Community pharmacists can dispense nicotine replacement
therapy (NRT) and non-nicotine products to strengthen their smoking cessation services, for those
smokers needing pharmacotherapy to stop smoking. Research has confirmed that Thai community
pharmacists engage in many smoking cessation services [8,10].

Smoking cessation services provided in community pharmacies in Thailand have been encouraged
by the Thai Pharmacy Network for Tobacco Control (TPNTC) since 2004. Community pharmacists
have been trained by the TPNTC using both lectures and practice. The first national survey in
2010 on community pharmacists’ roles in providing smoking cessation services, showed that the
community pharmacist at least engaged in helping patients to quit smoking by offering brief advice [8].
Thananithisak et al. [10] conducted a study among 42 community pharmacists in Bangkok, to learn
about the experiences of community pharmacists. They focused on pharmacists’ perceptions of
their roles, barriers, and tobacco control activities. This study identified eight barriers in the provision
of smoking cessation services, the most important three being: Lack of patient demand, lack of
educational materials, and lack of smoking cessation products. This study did not cover community
pharmacies across Thailand. Other studies in other countries, also identified barriers preventing
community pharmacists from achieving the highest level of offering their practices of smoking cessation
services. For example, these barriers included time constraints, no interest from smokers, lack of
knowledge and skills needed to help smokers to quit, lack of confidence, inadequate staffing, and no
reimbursement [8,10,18–21]. Since 2004, provision of smoking cessation by community pharmacists
has increased encouraged by the TPNTC, and the pharmacy faculties at many universities have added
smoking cessation content in their curriculum [22].

However, smoking cessation services are only available in some community pharmacies in
Thailand. Thus, this study aimed to investigate activities and barriers related to smoking cessation
services provided in community pharmacies in Thailand, as well as to compare these activities
and barriers between those pharmacists providing and those not providing smoking cessation
services. This will provide policy makers and organizations, such as the TPNTC and pharmacy
faculties, with important information about increased roles of community pharmacists in promoting
smoking cessation.

2. Materials and Methods

2.1. Participants and Procedures

A cross-sectional survey was conducted among community pharmacies in Thailand, between 2013
and 2014. This study aimed to explore roles of community pharmacists in tobacco control, especially in
providing smoking cessation services. The participants included community pharmacists across
Thailand. A list of all community pharmacies and their addresses were received from the Thai Food
and Drug Administration (Thai FDA), Ministry of Public Health, Faculty of Pharmacy, Chiang Mai
University, and the Office of Pharmacy Accreditation (Thailand). Therefore, the questionnaires were
sent to all community pharmacies, according to the list compiled from these organizations.

2.2. Questionnaire Development and Data Collection

The questionnaire used to collect information from participants was designed to be
self-administered, and all responses were voluntary. The questionnaire was developed by the
research team based on the objectives of the study and literature reviews. The content validity of the
questionnaire was also reviewed by the research team and experts in tobacco control. The questionnaire
was then tested with ten pharmacists, for the use of appropriate language, before sending the
questionnaire to participants. The aim of this process was to ensure that the pharmacists properly
understood each item in the questionnaire.
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The questionnaire included general information regarding pharmacists, and information on
activities of community pharmacists providing smoking cessation services. The demographic
information included sex, age, length of being a community pharmacist, having a pharmacist assistant,
location of the pharmacy, number of pharmacists on duty, being a member of the TPNTC, and products
for smoking cessation available in their community pharmacies. The information on activities related
to smoking cessation services in their community pharmacies, for those providing smoking cessation
services, included number of people asking for help with smoking cessation, time spent with the
smoking cessation services and services to aid smoking cessation. In addition, an open-ended
question was asked about motivation of pharmacists to help smokers to quit, for those pharmacists
offering smoking cessation services in their drugstores. The last part focused on perceived barriers by
community pharmacists in providing smoking cessation services; this part was for all pharmacists
to answer. Eleven Likert scale items (4-points: strongly agree, agree, disagree, and strongly disagree)
inquired about perceived barriers for smoking cessation services. In all, 38 questions included a mix of
multiple choice, open-ended, and Likert scale items.

Pharmacists providing smoking cessation services were identified by the question “Do you
provide a smoking cessation service in your pharmacy?”, where a “Yes” response was classified
as providing smoking cessation services; whilst a “No” was classified as not providing smoking
cessation services.

Questionnaires with cover letters explaining the purpose of the study and confidentiality were
sent by post to 5450 community pharmacies, according to their addresses on the list. To increase the
response rate, pharmacists were later contacted by telephone and given reminders. Unfortunately,
many telephone numbers of pharmacists were incorrect or missing.

2.3. Statistical Analysis

STATA Software, Version 12 (StataCorp LP, College Station, TX, USA) was used for statistical
analyses. The significance level was set as two-tailed, and at p-value of <0.05. For descriptive
statistics, means ± standard deviations for continuous variables, and frequencies with percentages
for categorical variables were reported. The differences between the two groups (such as pharmacists
providing services and those not), were compared using Fisher’s exact test for categorical variables,
or independent t-test for continuous variables. For the 4-point Likert scale, data were grouped in two
groups only (agree vs. disagree).

2.4. Ethics

This study protocol was approved by the Ethics Review Committee, Faculty of Pharmacy,
Chiang Mai University, Thailand, before commencing the study. All participants were informed about
the study protocol through the subject information sheet, and that their completing the questionnaire
was voluntary.

3. Results

3.1. Response Rate

From the initial questionnaires sent to 5450 pharmacists, failure delivery notifications were
received for 215 (3.9%), giving a denominator of 5235 pharmacists. Of the 435 returned questionnaires,
duplicate submission to the same community pharmacies (10) and incomplete questionnaires
unsuitable for the analysis (10) were removed. Hence 413 questionnaires were included in the analysis,
representing a 7.9% response rate (413/5235). Hence, percentages presented are based on numbers of
respondents answering each question.
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3.2. Characteristics of the Respondents

Of the 413 community pharmacists, who answered the questionnaire, 152 (37%) reported having
smoking cessation services provided in their community pharmacies. More pharmacists were women
than men (60% and 40%), and the average age was 40.9 ± 12.7 years, ranging from 22 to 82. Most had
graduated as a pharmacist before 1994, that is, graduated more than 20 years previously. Almost one
half served as community pharmacists for less than 10 years. Most pharmacists (97%) agreed
that providing smoking cessation services was one role of community pharmacists. Community
pharmacists providing smoking cessation services, were more likely to have pharmacist assistants,
be a member of the TPNTC, and have more than 1 pharmacist on duty. Details are shown in Table 1.
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Smoking cessation products were available in 316 pharmacies (77%), and these products included
nicotine gum, nicotine patch, bupropion, nortriptyline, varenicline, and herbal mixture for smoking
cessation. Nicotine gum (73%) was the most dispensed pharmaceutical product to aid smoking
cessation (Table 2). The most frequent activities pharmacists reported having performed for smoking
cessation in their community pharmacies were providing materials to aid smokers to quit, e.g.,
brochures, posters, and video (Table 3).

Table 2. Smoking cessation products provided at the community pharmacy.

Smoking Cessation
Products

Total (n = 413)
Pharmacists Providing

Smoking Cessation
Services (n = 152)

Pharmacists not Providing
Smoking Cessation Services

(n = 261)
p-Value

Nicotine gu 300 (72.6) 140 (92.1) 160 (61.3) <0.001
Bupropion 111 (26.9) 75 (49.3) 36 (13.8) <0.001

Nicotine patch 81 (19.6) 54 (35.5) 27 (10.3) <0.001
Herbal mixture for
smoking cessation 72 (17.4) 43 (28.3) 29 (11.1) <0.001

Nortriptyline 56 (13.6) 41 (26.9) 15 (5.7) <0.001
Varenicline 10 (2.4) 8 (5.3) 2 (0.8) 0.006

Others 42 (10.2) 29 (19.1) 13 (5.0) <0.001

Note: Percentages presented are based on numbers of respondents answering each question.

Table 3. Activities of smoking cessation services (n = 147).

Activities n (%)

Providing materials for smoking cessation (n = 147) 110 (74.8)
Brochures (n = 110 87 (79.1)
Video (n = 110) 5 (4.6)
Poster (n = 110) 85 (77.3)
Showing symbols in front of pharmacy (n = 147) 105 (71.4)
A designated area for smoking cessation (n = 147) 53 (36.0)
Engaging with the community (n = 147) 50 (34.0)

For those 152 pharmacists who provided smoking cessation services, an average of 3.4 ± 4.6
smokers monthly, for each pharmacy, received smoking cessation services; an average of 6.4 ± 6.9
smokers/month could stop smoking; whilst an average of 9.0 ± 9.0 smokers/month could reduce
their smoking. Time spent in each cessation service was about 15 min per person for the first time,
and 9 min for each follow-up visit (Table 4).

The top two perceived barriers on providing smoking cessation services, were being unable to
follow-up patients after providing the cessation services and inadequate staffing. These barriers did
not significantly differ between those providing and those not providing cessation services. This study
showed six significant different perceived barriers between the two groups, i.e., lack of time, lack of
population demand, no smoking cessation products available in the drugstore, lack of knowledge
and skills, lack of self-confidence, and lack of media/equipment. Interestingly, no payment for
providing smoking cessation services was the lowest perceived barriers (23%), and did not significantly
differ between the two groups. Details are shown in Table 5.
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Table 4. Number of smokers receiving smoking cessation services and time spent on smoking cessation
services (n = 152).

n Mean (±SD)
Median
(Q1, Q3)

Min Max

Number of smokers receiving smoking
cessation services (person/month)
Total number of smokers receiving smoking
cessation service (person/month) 135 3.4 ± 4.6 2 (1, 3) 0 30

Smokers can quit smoking (person/pharmacy) 90 6.4 ± 6.9 4 (2, 10) 0 40
Smokers can decrease smoking
(person/pharmacy) 76 9.0 ± 9.0 5 (3, 10) 0 40

Time for providing smoking cessation service
(min/person)
The first service 141 15.1 ± 10.9 10 (5, 20) 1 60
Each follow-up visit 129 8.9 ± 6.7 5 (5, 10) 1 30

Table 5. Perceived barriers on providing smoking cessation services (n = 413).

Total (n = 413)
Pharmacists Providing

Smoking Cessation
Services (n = 152)

Pharmacists not Providing
Smoking Cessation Services

(n = 261)
p-Value

1. Unable to follow-up 346 (84.6) 122 (81.9) 224 (86.1) 0.258
2. Inadequate staffing 299 (73.5) 111 (74.5) 188 (72.9) 0.816
3. Lack of time 262 (64.1) 115 (76.2) 147 (57.0) <0.001
4. Lack of population demand 286 (69.8) 87 (57.6) 199 (76.8) <0.001
5. No smoking cessation products 126 (30.7) 26 (17.2) 100 (38.5) <0.001
6. Lack of knowledge and skills 216 (52.9) 64 (43.0) 152 (58.7) 0.003
7. Lack of self-confidence 166 (40.7) 48 (32.0) 118 (45.7) 0.007
8. Lack of media/equipment 299 (73.3) 102 (67.5) 197 (76.6) 0.049
9. No appropriate place 199 (48.7) 68 (45.0) 131 (50.8) 0.305
10. No motivation 177 (43.7) 64 (43.0) 113 (44.1 0.836
11. No payment 95 (23.4) 41 (27.5) 54 (21.0) 0.146

Note: Percentages presented are based on numbers of respondents answering each question.

4. Discussion

4.1. Smoking Cessation Services Provided by the Community Pharmacists

This national survey across Thailand showed that approximately 37% of respondents provided
smoking cessation services in their community pharmacies. A related study [8], also set in Thailand,
showed a level of only 15%. In Thailand, community pharmacists are in an optimal position to provide
smoking cessation services to patients, as pharmacists can be easily reached and asked for advice.
However, not every community pharmacist can provide smoking cessation services, as smoking
cessation requires not only knowledge and skills, but also time spent in assisting smokers to quit.
This study showed that community pharmacists from all parts of Thailand engaged in providing
smoking cessation services, mostly in Bangkok and northern Thailand. Community pharmacists at
least had activities related to tobacco control or smoking cessation services provided to the public.
These activities comprised (1) providing materials to aid smokers in quitting smoking, e.g., pamphlets,
brochures, posters; (2) showing symbols in front of their pharmacies on helping smokers to quit
smoking; (3) providing a designated area for smoking cessation services; and (4) engaging in
community activities related to tobacco control, e.g., organizing a camp for students to learn the dangers
of tobacco and to avoid smoking, and participating in the nonsmoking week in late May, as 31 May
is World No Tobacco Day. Some community pharmacists were encouraging community members to
reduce or stop smoking through radio broadcasts or journals in the community. Pharmacists who were
members of the TPNTC were more likely to performing all four of these activities than nonmembers.
A study conducted in the UK by Dewsbury et al., revealed that smoking cessation supported by
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community pharmacists had been viewed as being most valued by clients [9]. The results of this
study showed that almost all pharmacists (97%) agreed that smoking cessation is an important role
of community pharmacists. This finding is consistent with a related Thai study [10], suggesting that
community pharmacists perceived they had important roles in helping smokers to quit smoking.

Many smoking cessation aid products were available in community pharmacies: Nicotine gum,
Nicotine patch, Bupropion, Nortriptyline, Varenicline, and Herbal formulas for smoking cessation.
In Thailand, these products do not require a prescription, but need to be dispensed by a pharmacist.
Nicotine gum was found to be incorrectly used by smokers as it is quite difficult to use, and a patient
needs to know how to use it properly to get the most effectiveness from the product, to avoid adverse
effects that may occur. This constitutes a very important role of pharmacist to help patients. A study
by Kurko et al. in Finland found inappropriate use of NRT products for other purposes, and not
for smoking cessation, such as products misused or used in harm reduction purposes [23]. Thus,
pharmacists should communicate with clients or smokers concerning the proper use of NRT products
for smoking cessation purposes.

For those 152 community pharmacists who provided smoking cessation services daily, the number
of smokers who stopped smoking after receiving smoking cessation services ranged from 0 to
40 individuals, for each pharmacy. Six smokers, monthly, on average, could quit smoking,
and 9 smokers, monthly, could reduce their smoking. It seemed that the number of smokers receiving
smoking cessation services was quite low, and some pharmacists did not provide smoking cessation
services at the time the study was conducted. This implied that pharmacists should encourage and
motivate their customers to participate in smoking cessation services.

This study revealed that pharmacists not providing smoking cessation services were older,
nonmembers of the TPNTC, did not have a pharmacist assistant, had only one pharmacist on duty,
and did not stock smoking cessation products, compared to pharmacists providing smoking cessation
services. In Thailand, levels of smoking cessation services provided by community pharmacists have
been increasing in the past 10 to 15 years. “New generation” pharmacists have learned about smoking
cessation services during their university study, and universities have only begun teaching this area
recently [22]. TPNTC member pharmacists were trained by the TPNTC and were further interested in
providing smoking cessation services. Therefore, the more recent pharmacy graduates or pharmacists
who were TPNTC members were more likely to provide smoking cessation services, as compared
with others.

4.2. Perceived Barriers of Smoking Cessation Services by Community Pharmacists

Community pharmacists perceived some barriers preventing them from providing smoking
cessation services. First, being unable to follow-up after providing the service was the most common
issue considered to be a barrier, and did not differ between those pharmacists providing services and
those not. Arranging follow-up was one part of the 5 A’s (Ask, Advise, Assess, Assist, and Arrange)
that pharmacists should perform, and pharmacists may have thought that this entailed a difficult
task due to reasons, such as no time or no interest from clients. The 5 A’s comprised asking all
patients of their smoking status; advising smokers to stop smoking; assessing the willingness to quit;
assisting smokers to quit; and arranging follow-up [24]. Therefore, having professional communication
with community pharmacists that involved follow-up was essential to help motivate smokers to stop
smoking. This included training them to understand the purpose of follow-up and how to conduct it.

Second, inadequate staffing was another perceived barrier, and did not differ between the two
groups. Community pharmacies providing smoking cessation services had more than one pharmacist
on duty and pharmacist assistants. Smoking cessation services require time spent with smokers to
counsel them, especially for the first time, about 15 min and about 9 min for each follow-up visit.
Normally in Thailand, only one pharmacist is on duty; therefore, providing smoking cessation services
without other personnel was quite difficult. This was similar to other studies that reported a lack of
staff as a barrier [8,10,15,20,25].
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This study identified five barriers more common among those pharmacists not providing smoking
cessation services: Lack of demand, lack of knowledge and skills, lack of self-confidence, no smoking
cessation products available in the drugstore, and lack of media/equipment or educational materials
for providing smoking cessation services. This was consistent with findings of studies conducted in
Australia, Qatar, and the USA, which also found that lack of patient demand was a barrier for providing
public health services, i.e., smoking cessation [15,18,25]. As smoking is unacceptable in Thai society,
especially female smoking, where the provision of smoking cessation services is a role of pharmacists,
identifying smoking status should be an initial step in pharmacy practice. This could identify more
smokers and those who could be assisted to quit. Communication with pharmacists involving asking
clients’ smoking status is essential and could help smokers to quit smoking. This would also enhance
the roles of pharmacists, regarding tobacco control.

Two identified barriers in providing smoking cessation services, i.e., lack of knowledge/skills
and lack of self-confidence, were also identified by other studies [10,26,27]. As these barriers may be
overcome by training; the TPNTC and the pharmacy faculties of universities could usefully provide
more relevant training to pharmacists and pharmacy students.

Another perceived barrier to providing smoking cessation services was not having relevant
medications, which was also identified in related studies [10,26]. However, this study found that Thai
pharmacists perceived lack of smoking cessation medications as a weaker barrier, as per the findings of
a related Thai study conducted in 2008 [10]. This was because medications for smoking cessation were
only available in hospitals, at the time that the study was conducted. However, nicotine replacement
products became available in community pharmacies starting July 2005.

This study also identified the lack of materials for smoking services as a barrier to service provision,
a result consistent with a related study conducted in Thailand by Thananithisak et al. [10], and other
studies [26,28]. This is despite that materials to aid smoking cessation could be requested without any
charge from the Action on Smoking and Health Foundation Thailand (ASH Thailand). In Thailand,
pharmacists and health personnel or people could receive educational materials or equipment for
smoking cessation, such as posters, stickers, and videos from ASH Thailand through its website,
free of charge [29]. Given that community pharmacists may be unaware of this fact, promotion and
communication to pharmacists on this website should be increased.

Consistent with several other studies [10,18,20,21,25–27], this study found that lack of time was
perceived to be a significant barrier to providing smoking cessation services. Interestingly, lack of time
was more likely to be perceived as a barrier among those community pharmacists providing smoking
cessation than those that did not. Further investigation should examine the reasons for providing
smoking cessation services among pharmacists, even when they perceived time constrain was a barrier.

Apart from perceived barriers reported by the pharmacists, motivation to provide smoking
cessation services was investigated. This study found that the motivation of community pharmacists
in providing smoking cessation services was mainly to enhance the pharmacy profession in helping
patients, smokers, individuals, society, and the nation, to be free from the dangers of tobacco.
It also expanded the roles of community pharmacies in tobacco control and smoking cessation.
In addition, community pharmacists could create awareness of the dangers of smoking and be willing
to communicate with patients and smokers to help them to quit smoking, and prevent diseases
caused by smoking. This study showed that the motivation for providing public health services was
related to the pharmacy profession and not a financial issue, particularly considering those working in
independent pharmacies. Similar to one study conducted in the UK [9], professional responsibility was
the motivation for providing smoking cessation services in the community pharmacy. Financial issues
were not the reason, because these cessation services at the community pharmacy were provided free
of charge, unless smokers needed to use pharmacotherapy to stop smoking.

In Thailand, the TPNTC plays a vital role in motivating and providing training to pharmacists
to be readily equipped with knowledge and skills for smoking cessation services. This study also
confirmed that being a member of the TPNTC encouraged pharmacists to serve greater roles in helping
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smokers to quit. However, there remains a need to further motivate and encourage community
pharmacists to continue their smoking cessation roles, and to expand and communicate with other
community pharmacists to initiate smoking cessation services in their community pharmacies, as well
as to overcome perceived barriers preventing them from providing smoking cessation services.

4.3. Limitations and Strengths

Some limitations should be acknowledged. First, the presented data were not representative of all
community pharmacists in Thailand due to the survey’s very low response rate of 7.9% (selection bias,
overestimation). Although the study received a low response rate from the respondents, the responses
were received from all throughout Thailand: Bangkok, North, Central, Northeast, and the south.
In addition, participants who returned the questionnaire showed their interest in promoting the
pharmacy profession concerning tobacco control, suggesting their opinions and practices were crucial.
Another reason for the low response rate could be that they did not perform smoking cessation services,
so they were uninterested in sharing their opinions. In addition, most community pharmacists in
Thailand did not have assistants; thus, they did not have time to complete the questionnaire. Follow-up
telephone calls were made to increase the survey response rate. Unfortunately, some telephone
numbers were wrong. However, this low response rate was similar to a study conducted with
community pharmacists using an online-questionnaire in Australia, with a response rate of 6% [15].
Second, given that the survey collected self-reported data, some measurement errors are likely.
For example, the Table 4 item, “Smokers can quit or decrease smoking” depends on self-reports
of pharmacists. Therefore, pharmacists could overestimate their success of providing smoking
cessation services.

However, this study collected information from community pharmacists across Thailand.
It constitutes a countrywide survey regarding the roles of community pharmacists in Thailand,
in providing smoking cessation services to the public. Although the low response rate implied
caution in interpreting the findings and generalizing of the results, the findings are still legitimate in
reflecting the situation of the roles of community pharmacists in tobacco control and smoking cessation,
and highlighting pharmacy professionals’ need to extend smoking cessation services.

5. Conclusions

In conclusion, only a minority of community pharmacists in Thailand are engaged in smoking
cessation activities, even though some perceived barriers existed. Community pharmacists who
provided smoking cessation services were more likely to have pharmacist assistants, be a member of
the TPNTC, and have more than one pharmacist on duty. Being unable to follow-up and inadequate
staffing were the top two perceived barriers. Those pharmacists not providing smoking cessation
services perceived five barriers more than those providing the services, i.e., lack of demand, no smoking
cessation products available, lack of knowledge and skills, lack of self-confidence, and lack of
media/equipment for providing smoking cessation services.

Actions to improve smoking cessation services in community pharmacies in Thailand could be
implemented through the TPNTC or pharmacy faculties of each concerned university. For example,
the TPNTC or the universities could provide short course trainings on smoking cessation services to
practicing pharmacists, especially those who did not receive relevant training at undergraduate or
graduate levels. As the educational materials or media/equipment to aid smoking cessation services
could be requested from the ASH Thailand for free, their availability should be communicated to
pharmacists. At universities, pharmacy students should be encouraged to practice the delivery
of smoking cessation services through their clerkships in year 6. Finally, a health promotion
campaign targeting smokers could advertise the availability of community pharmacists’ smoking
cessation services.
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Abstract: One of the sources of poor health outcomes is the lack of compliance with the prescribed
treatment plans, often due to communication barriers between healthcare professionals and patients.
Pictograms are a form of communication that conveys meaning through its pictorial resemblance
to a physical object or an action. Pharmaceutical pictograms are often associated with a better
comprehension of treatment regimens, although their use is still subject to limitations. The main
goal of this study was to examine the potential understanding of pharmaceutical pictograms by
a cultural minority when providing patient information while comparing the effectiveness of
two reference systems (United States Pharmacopeia USP and International Pharmacy Federation
FIP) for this purpose. A self-administered questionnaire was developed comprising 30 pictograms,
15 selected from the United States Pharmacopeia Dispensing Information and the equivalent from
the International Pharmaceutical Federation. The questionnaire comprised plain instructions,
socio-demographic data, self-reported language fluency and pictogram labels in Portuguese presented
to conveniently selected members of the Hindu community of Lisbon (Portugal) until reaching a
quota of 50. Participants showed difficulties in understanding some pictograms, which was related
to the self-reported reduced fluency in Portuguese. Overall, the interpretation of USP pictograms
was better than FIP ones, as well as for pictograms composed of multiple images, presenting a
negative reading, or when conveying information unrelated to medication instructions. Even using
internationally validated pictograms, added care should be taken when community pharmacists use
such communication resources with cultural minorities. It is important not to disregard other forms
of patient communication and information, considering pictograms as a complement to other forms
of patient counselling.

Keywords: pharmaceutical pictograms; written health communication; Hindu community; USP;
FIP PictoRx; Portugal

1. Introduction

It is well accepted that it is the responsibility of community pharmacists to actively contribute to
the safe and effective use of medications [1,2]. While their primary mission is to assure the quality of the
products dispensed, the current focus on pharmaceutical care practice adds a professional responsibility
towards patient medication outcomes [3]. Community pharmacists are actively contributing to
improving medication usage, including medication compliance, treatment effectiveness and adverse
events monitoring [1,3]. Medication compliance can be defined as the extent to which a patient
acts in accordance with the prescribed dosing regimen [4]. Inadequate compliance has important
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negative patient outcomes [5,6] and usually emerges from therapy costs and complexity of the regimen,
being communication barriers between health professionals and patients also known to contribute to
non-compliance [6].

Communication barriers may arise from speech or hearing impairments but are commonly
a consequence of language issues related to schooling or literacy limitations [7]. Lack of therapy
compliance is frequent for the elderly and those who do not speak the same language as the healthcare
providers [8–11]. Despite efforts to implement Esperanto or basic English, communication issues
persist based on language differences between communities including alphabet, lexical, syntactic
and semantic variations, even between bordering counties [12]. To overcome communication issues,
information can be conveyed using pictures, symbols, audiotapes or interpreters [9]. One widely
known resource, frequently considered a beneficial solution, is the use of pictograms.

1.1. What are Pictograms?

Pictograms are graphic representations of objects or actions conveying a meaning which should
be independent of any particular culture or language [12]. They are frequently used to quickly
transmit important information such as the male or female gender (e.g., toilets info), safety hazards
(e.g., health precautions) or road information (e.g., prohibitions and warnings). Although each cultural
environment may promote differences in signs relevance [12,13], a basis for the use of pictograms is
their universal interpretation, i.e., they should offer the same meaning regardless of language, culture
or education [9,14].

Pictograms have been used to give instructions or warnings regarding health products
usage [10,14]. Characteristics such as visual intricacy, concreteness, simplicity, the shape and color
of the illustrations can help clarify the information conveyed or, if not well designed, misguide its
assimilation [15–17]. As familiarity also plays a role in understanding visual aids, pictogram testing is
required to determine its appropriateness [16,18]. Given most pictograms have been designed within
Western societies, caution is suggested when using them in cross-cultural contexts [9,19,20].

Pharmaceutical pictograms are useful tools to reinforce both comprehension and recall of
medicines-related information, attract attention and reduce misunderstandings regarding a drug
treatment [13,15]. Attributes such as the design of the frames, marks expressing negation (e.g., crosses
or strikethroughs), specific human body parts, and marks for pain and movement can lead to a decline
in comprehension [21]. Pharmaceutical pictograms have been developed and disseminated by a few
different organizations such as the Risk-benefit Assessment of Drugs-Analysis and Response (RAD-AR)
Council of Japan pictograms, the United States Pharmacopeia Dispensing Information pictograms
(USP) and the International Pharmaceutical Federation (FIP) pictograms [22]. The USP pictograms
have been widely used in Western societies, although published studies regarding their usability
and legibility in different settings revealed potential limitations for culturally diverse populations
(e.g., South African) [9–11,23,24]. The FIP pictograms developed in June 2009 were last updated
7 February 2017, according to the website (https://www.fip.org/pictograms, accessed November
2017). This update fixed issues with the language and added Turk and Malayan, which suggest a
greater potential to suit multi-cultural societies.

In Portugal, the legibility of USP pictograms was studied by Soares (2012) [25] using the overall
Lisbon population. Patients’ ability to understand a set of 15 pictograms was measured according to the
International Standards Organization (ISO) 3864, which considers as legible the icons presenting over
67% of correct results. Only 10 pictograms were able to achieve the legibility threshold, thus suggesting
limitations in USP understanding by the Portuguese population. This was particularly relevant
with low literacy and foreign communities, those justifying the development of pictograms [25].
Despite the economic recession, the influx of foreign populations has been constant in mainland
Portugal. For instance, the Hindu community has been growing in Lisbon with 6160 emigrants who
were born in India (before 2010), as well as from other countries such as Mozambique, Pakistan and
Bangladesh [26]. Cultural minorities, who are not well versed in Portuguese, often face communication
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issues with treatment adherence. The use of pictograms by community pharmacy practitioners may
contribute to improving adherence if the pictograms are comprehensible by all patients.

1.2. Study Objectives

The aim of this study was to investigate if pharmaceutical pictograms, specifically United States
Pharmacopeia (USP) and the International Pharmaceutical Federation (FIP), were understandable by a
Hindu-based population living abroad thus defining a feasible form of pharmaceutical communication
with culturally diverse populations in Portugal. Besides the cultural sensitivity of both USP and
FIP, pictograms design and other characteristics which may contribute to an enhanced meaning
discernment were also investigated.

2. Materials and Methods

The present study followed a cross-sectional design, using a survey approach.

2.1. Study Participants

This study was conducted with a convenience sample of 50 Hindu individuals living in Lisbon
and Tagus Valley regions of Portugal. These individuals were selected from two different Hindu
temples, the Radha Krishna Temple and the Shiv Temple in Lisbon, between March and August 2017,
by direct invitation from the field researcher. The inclusion criteria considered people aged over
18 years, from both genders, with different levels of education and income. Individuals who lived
in India, Pakistan and/or Bangladesh (major Hindu nationalities living in Portugal) for less than
five consecutive years, declaring to be unable to read Portuguese, or presenting any limitations that
might prevent them from interpreting the pictograms, were excluded from the study. The selected
participants responded to the questionnaire, after voluntarily signing the informed consent. From all
approached and able to participate, a drop out of 18 participants was registered before achieving
the 50 participants quota. The study followed all ethical research principles, particularly concerning
participants’ full anonymity and data confidentiality, having received ethical approval by the Faculty of
Pharmacy Ethical Committee, as well as with respect for the principles stated in the current Portuguese
law of personal data protection.

2.2. Questionnaire

The research questionnaire consisted of three sections. The first one comprised participants’
socio-demographic data i.e., age, gender, place of birth and citizenship, level of schooling and its
location, time living in Portugal, household income, employment status, and healthcare-related
variables. While most of these variables were evaluated through closed multiple-choice questions,
a Likert-scale was used for participants’ self-assessment of their perceived Portuguese proficiency,
running from 0 (null aptitude) to 10 (native speaker). This variable was dichotomized in poor and
good self-perceived Portuguese fluency, respectively ≤5 and >5 points, defining subsample B and
subsample A, respectively.

The next section comprised 30 pictograms, 15 selected from the USP set and 15 from the
FIP offline non-USA MEPS set. Both sets were obtained from the official websites, accessed in
January 2017 (respectively, https://www.usp.org/download-pictograms and https://www.fip.org/
www/?page=meps_pict_download_eu). The 15 USP pictograms were those used in previously
published papers [24,25,27], 7 reported to be difficult to interpret and 8 more often correctly
interpreted. The 15 FIP pictograms were those that conveyed an equal or similar meaning to the
selected USP ones. It was checked if the pictograms comprised the graphics features of more than
one illustration, non-affirmative marks (e.g., prohibition), and information such as warnings and
precautions, besides directions. The pictograms were randomly sequenced in the questionnaire.

Each pictogram was followed by 3 descriptions, one correct and two incorrect options, written in
plain European Portuguese. The pictograms correct option was obtained from the direct translation
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of each USP pictogram label. To develop the two incorrect options, a pilot study was conducted
interviewing face-to-face 5 individual members of the Hindu community who speak and write both
Portuguese and Hindi fluently. Each pictogram was shown and their interpretations noted. If their
interpretation matched the correct label, two other possible options were requested, making sure
those were incorrect in wording and/or meaning. If not matching the original description only one
alternative interpretation was requested. This procedure produced two incorrect, but credible options,
within cultural sensitivity. An informal consensus on the most suitable wrong options to use in
the study was reached by the research team, which included two members of cultural minorities
living in Lisbon, one from the Hindu community. The pilot study also confirmed the ease of use and
completeness of the questionnaire for the members of the community.

Participants filling-in the questionnaire were asked to mark the option they considered to be
correctly describing each pictogram. Each correct answer was scored with 3 points, while an incorrect
answer would 1 point. A standardized final score between 1 and 3 points was obtained for all
questionnaires. In the last section participants were asked about previous experiences with pictograms
and to give feedback on the pictograms relevance as a patient information tool. Although this was a
self-administered questionnaire, a field researcher was always present during questionnaire completion
to answer any participants’ voluntary doubts.

2.3. Data Analysis

The analysis started by detailing pictograms classification according to the three previous
graphical features, i.e., being composed of either single or multiple image, the presence or absence
of any negation mark (e.g., cross or strike) and disclosing directions (e.g., how to take or apply
the medication) or relaying other medication information (e.g., contraindications or side-effects).
The analysis included the whole set of 30 pictograms of the USP and FIP subsets (15 + 15) i.e., no paired
comparisons were intended, although equivalent pictograms from both sets were chosen.

Questionnaire data were analyzed using the IBM SPSS software, version 24. The statistics
performed included descriptive results, Students’ t-test, Persons’ Chi-Square, non-parametric ANOVA
tests and Pearson linear correlations. A confidence level equivalent to p < 0.05 was used in all tests.

3. Results

3.1. Socio-Demographic Data

The sample comprised mostly males (62%), with an age range between 23 and 63 years of age.
Thirty-six of them declared having an Indian passport (72%), while the rest declared being citizens from
Pakistan, Bangladesh or Mozambique, the last being included after confirming their main language and
culture was Hindu and having lived for at least five consecutive years in that country. Overall, 44% of
the respondents have lived in Portugal for up to five years, 26% between 5 and 20 years and 30% lived
there for more than 20 years. Almost half (46%) of the participants had more than 12 years of education,
with 66% completing their education in India, 12% studied in Portugal and the remainder studied
in Pakistan, Bangladesh or Mozambique. Table 1 presents participants’ education, self-perceived
Portuguese (PT) proficiency and time spent in Portugal across gender and citizenship.

Twenty-two (44%) participants rated their Portuguese fluency as 5 or below, while 28 (56%) rated
their fluency as 6 or above. Hence, participants were divided into two subsamples: A speakers (n = 28)
and B speakers (n = 22). The amount of time the respondents have lived in Portugal and their education
level were positively associated with their self-perceived Portuguese fluency (respectively, Chi2 = 6.445,
p = 0.04 and Chi2 = 5.547, p = 0.019). There was no significant association with the location where
the participants acquired their Portuguese language skills, nor associations with other background
variables, such as the reported household income (68% under 1000€ per month), employment status
(all declared to have a job), and the healthcare provider, e.g., choosing a community pharmacist
when afflicted by a minor ailment (72%) and having access to a general practice (GP) physician (64%).
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If presenting an ill-health condition, 52% of the participants said they would also seek traditional
Hindu medical care. Only one participant admitted having a chronic condition and 39 (78%) reported
taking medicines less than once a month.

Table 1. Participants’ demographics (n = 50) including variables associated with Portuguese fluency.

Education
(Years)

Self-Perc. PT
Proficiency

Time Living in PT
(Years)

≤9 >9 ≤5 >5 ≤5 ≤20 >20

Gender
Male 15 16 15 16 15 8 8

Female 12 7 7 12 7 5 7
Total 27 23 22 28 22 13 15

Nationality

Portuguese 11 11 6 16 2 5 15
Hindu 11 10 11 10 14 7 0

Pakistani 5 0 4 1 4 1 0
Bangladesh 0 2 1 1 2 0 0

Total 27 23 22 28 22 13 15

3.2. Pictograms Data

The percentage of correct answers obtained for each individual pictogram are displayed in Table 2.
Participants’ average score was 1.83 (σ = 0.34), ranging from 1.27 (the lowest score) to 2.67 (the highest).
The most frequently correctly interpreted pictograms were #27, correctly interpreted by 70% of the
participants, and #15 by 66% both from the UPS set. The worst interpreted pictograms were #9 (USP),
with 45 (90%) participants missing the correct label and #18 (FIP) with 41 (82%) participants missing
the correct label option.

Table 2. Pictograms used, meaning and number of correct answers per pictogram (n = 50).

Pictogram Id Images Pictogram Meaning
Correct Answers

Counts (%)

#1 (FIP)

 

Take this medicine in
the morning,

afternoon and
at night

19 (38%)

#2 (USP) Do not take this
medicine if pregnant 24 (48%)

#3 (FIP)

 

If this medicine
makes you dizzy,

do not drive
25 (50%)
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Table 2. Cont.

Pictogram Id Images Pictogram Meaning
Correct Answers

Counts (%)

#4 (FIP)

 

Take this medicine
with an empty

stomach
19 (38%)

#5 (USP)

 

Store this medicine in
the fridge 24 (48%)

#6 (USP)

 

Keep this medicine
out of the reach of

children
32 (64%)

#7 (FIP)

 

Do not drink
alcoholic beverages

during treatment
with this medicine

15 (30%)

#8 (USP)

 

Do not break the
tablets nor open the

capsules
20 (40%)

#9 (USP)

 

Take this medicine
3 times per day 5 (10%)

#10 (FIP)

 

Do not take this
medicine if

breastfeeding
17 (34%)

#11 (USP) Take this medicine
with meals 20 (40%)
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Table 2. Cont.

Pictogram Id Images Pictogram Meaning
Correct Answers

Counts (%)

#12 (FIP)

 

Insert the medicine
in the vagina 23 (46%)

#13 (USP)

 

Do not take this
medicine with meals 26 (52%)

#14 (FIP)

 

This medicine can
cause sleepiness 18 (36%)

#15 (USP)
Do not take this

medicine if
breastfeeding

33 (66%)

#16 (USP)

 

Do not drink
alcoholic beverages

during treatment
with this medicine

23 (46%)

#17 (USP)

 

Wash your hands
before and after

applying this
medicine on the ear

24 (48%)

#18 (FIP)

 

Keep this medicine
out of the reach of

children
9 (18%)

#19 (FIP)

 

Store this medicine in
the fridge 18 (36%)
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Table 2. Cont.

Pictogram Id Images Pictogram Meaning
Correct Answers

Counts (%)

#20 (FIP) Shake this medicine
before using 26 (52%)

#21 (FIP)
Do not break the

tablets nor open the
capsules

26 (52%)

#22 (FIP)

 

Do not take this
medicine if pregnant 14 (28%)

#23 (FIP)

 

Take this medicine
with meals 12 (24%)

#24 (USP)
Drink this medicine
with an extra glass

of water
12 (24%)

#25 (USP)

 

Shake this medicine
before using 22 (44%)

#26 (FIP)

 

Apply one drop of
this medicine on the

left and on the
right ears

18 (36%)
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Table 2. Cont.

Pictogram Id Images Pictogram Meaning
Correct Answers

Counts (%)

#27 (USP)

 

Wash your hands
before and after

applying this
medicine on the

vagina

35 (70%)

#28 (USP) This medicine can
cause sleepiness 26 (52%)

#29 (USP)

 

If this medicine
makes you dizzy, do

not drive
17 (34%)

#30 (FIP)

 

Take this medicine
with water 17 (34%)

USP—United States Pharmacopeia; FIP—International Pharmacy Federation.

No significant linear correlation was found between participants’ age and the total score.
A significant negative correlation existed between the total score and the time spent outside Portugal
(r = −0.584, p < 0.001) corroborated by the positive correlation for the total score and the time lived
in Portugal (r = 0.385, p = 0.006). No significant differences were found between; male and female
participants, the level or place of schooling, or income and employment status. A statistically significant
difference was found between those having good Portuguese fluency (A participants) and poor fluency
(B participants) (t = −3.008, p = 0.004). Only one participant acknowledged having had previous
contact with pictograms. Thirty-eight (76%) participants considered them to be helpful for correctly
understanding treatment plans.

The average USP and FIP pictograms scores were, respectively, 1.92 (σ = 0.37) and 1.74 (σ = 0.37).
The USP set had a statistically significantly higher score (t = −3.40, p = 0.001) compared to the FIP.
Testing the self-reported language ability (subsamples A and B) against the USP and FIP average
scores confirmed differences within both pictorial sets (respectively, t = −2.98, p = 0.004 and t = −2.53,
p = 0.01). The poorer Portuguese speaking participants (subsample B) showed average scores for USP
of 1.75 (σ = 0.36) and for FIP of 1.59 (σ = 0.33), a difference that was significantly lower (t = −2.27,
p = 0.03). Several other variables (e.g., pictograms relevance, household income, minor ailments
behavior, and having a GP) were tested against participants’ average scores within all sample and
subsamples and no significant associations were found.

3.3. Pictogram Design Data

Mean scores and standard deviations were calculated according to pictograms dichotomous
graphical classifications. These were compared using Students’ t-test for the entire sample as well as
subsamples A and B. The results are presented in Table 3.
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Table 3. Means and standard deviation according to pictograms design.

Entire Sample Subsample A Subsample B

Average σ Average σ Average σ

Images 1 1.68 0.43 1.79 0.46 1.55 0.36
>1 1.92 0.35 2.05 0.29 1.75 0.34

Negation
marks

Present 1.87 0.45 2.06 0.39 1.62 0.39
Absent 1.80 0.32 1.86 0.32 1.72 0.31

Text
Directions 1.80 0.34 1.88 0.35 1.71 0.31
Other info 1.86 0.43 2.04 0.37 1.62 0.39

There were 12 (40%) pictograms consisting of a single image and 18 (60%) with multiple images,
the latter achieving a significantly higher total score (All: t = −3.91, p = 0.001; A: t = −3.09, p = 0.005;
B: t = −2.62, p = 0.016). Thirteen (43%) pictograms had negation marks, with only a significantly
higher mean interpretation score found between A participants and the entire sample (A: t = −3.35,
p = 0.002) for multiple images. Sixty percent of pictograms had medication directions, while 40%
had other information. As with non-affirmative signs, only the subsample A had significantly better
interpretation of other information (A: t = −2.42, p = 0.022).

4. Discussion

Pharmaceutical pictograms are widely accepted as an important resource that provide patients
with information regarding their drug therapies and believed to meaningfully contribute to safer
and more effective medication use. The present study addressed the comprehension of well-known
pharmaceutical pictograms by a population that does not necessarily share the cultural and linguistic
background of the native population, thus requiring additional resources for effective communication.

In the present study, participants’ self-reported Portuguese fluency was found to be associated
with their schooling, as well as with the time spent in Portugal, but not related to the country of
formal education. On the other hand, their pictogram comprehension was significantly related to the
time participants have lived in and out of Portugal. In this sense, participants’ Portuguese literacy
might have been developed from an informal daily usage of the language, which suggests potential
language limitations regarding less frequent and more specific contexts, such as being ill and using
medication. The present study population could be an adequate means to study the usefulness of
pharmaceutical pictograms.

4.1. Pictograms Comprehension

This study found only one pictogram (#27) out of 30 that could be immediately used in pharmacy
practice, according to the ISO-3864 legibility criteria, i.e., using the 67% correct interpretation cut-off.
This was lower than expected, given previous results from participants living in Portugal [25].
One cause might be the interpretation issues with reading Portuguese when choosing from the
pictogram 3 label options. In fact, there was a clear association between the self-reported Portuguese
fluency and average scores: the poor language proficiency group always scored worse. This confirms
the common belief that effective communication issues resulting from language barriers, which
frequently emerge within culturally diverse populations, may not be overcome without the effort to
explain pictograms. These signs on their own might not be enough to guarantee appropriate patient
information and the expected medication usage. Practitioners should keep in mind that pictograms
comprehension was also independent of variables such as the frequency of using community
pharmacies (for solving minor health ailments) or being in contact with a GP. Having more or
less interaction with healthcare providers does not guarantee better or worse understanding of
pharmaceutical pictograms, assuming the absence of translators in community pharmacies. The Hindu
cultural minority, as many other minorities living in Portugal, will not necessarily be better informed
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just by using pictograms and hoping they will do their job. Moreover, no associations were found
between different comprehension scores and appreciation of pictograms relevance, which were
considered helpful to understand medication regimens. Thus, pharmaceutical pictograms are an
important tool in patient counselling, although their full success requires further attention regarding
the actual level of comprehension achieved by a certain population.

4.2. SP and FIP Comparison

FIP MEPS pictograms are a set of illustrations issued in 2009, more than one decade after the
USP set released in 1997. FIP, a world-wide organization, released a pictogram software update on
7 February 2017 that fixed some language issues and included Turkish and Malayan as languages.
Even if developers warn of cultural sensitivity issues, it was expected the pictograms would relay
information more precisely. However, this was not confirmed: the average total comprehension score
obtained with USP pictograms was significantly higher than the correspondent FIP result. This is also
true when the individuals rated their Portuguese fluency as poor. This indicates that USP pictograms
could be better suited to the Hindu population living in Lisbon than the FIP set, knowing pharmacists
can access both freely.

4.3. Pictograms Design

The present study findings were not always in line with previous studies, acknowledging different
research settings. The use of single images did not seem to be preferable to multiple images [17,20].
One possible explanation may be the use of several sequential frames helping the participant to
better infer the meaning of subsequent images. Negatively marked pictograms were more easily
interpreted, which also differs from previously published literature [18,21]. However, interpreting
negative marks well (as well as medication-related information content) was achieved by those
who considered themselves fluent in Portuguese. This could be a cultural feature from this sample,
where these pictograms may resemble other common signs of caution to which Hindus are more
sensitive. Finally, pictograms illustrating medication directions may convey more information
than pictograms with warnings or precautions thus increasing complexity leading to diminished
understanding among the sampled population. All these results are in line with previous findings
mentioning that culture-specific and education level-specific pictograms may be essential for the
effective communication of health information [28].

4.4. Study Limitations

Some resistance to full participation was found during the fieldwork. Bulky questionnaires with
a high number of pages because of the room need for the pictures seemed to discouraged participants
from completing them. As mentioned earlier, 18 selected participants dropped out before achieving the
50 participants quota, even with support from the field researcher where requested. During the pre-test,
participants took an average of 11 min to complete the questionnaire but during data gathering people
often took longer, mainly due to poorer understanding of the questions or to external interferences
(e.g., others waiting). This apparent reluctance in completing the survey may also result from the
infrequent contact due to disbelief in pictograms by community pharmacies. Using an interview
approach instead of a self-administered questionnaire may have improved participation, although
impact on findings is not possible to assess.

More importantly, participants showed some difficulties in reading and understanding the
written information, including the wording of the options for each pictogram. While assuring a
more genuine background (i.e., Portuguese is the dominant language in healthcare provision), it was
not possible to control for the effects of functional cognitive abilities and literacy. No structured
and independent assessment of Portuguese speaking proficiency was conducted which possibly
contributed to less accurate reading of the options per pictogram and answering. This was minimized
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by translating questions to Hindu only when necessary, avoiding introducing undue variation in
survey administration and additional response bias.

Extending the present results to all Hindu communities in Lisbon or Portugal, or other culturally
diverse sub-populations, should be done with care since no representativeness or external validation
was achieved in this study, resulting from anticipated time constraints. Finally, no qualitative approach
was taken to investigate the reasons underlying such diverse interpretation on paired pictograms
(e.g., #1 and #9 or #7 and #16), which adds further caution if the present findings are to be directly used
in practice, even within the Hindu community.

5. Conclusions

Pictograms are potentially a good way to pass on treatment directions and precautions,
in particular to culturally challenging populations, such as the Hindu Community in Portugal.
Nevertheless, this study indicated that pictograms may fail their mission. Thus, it is recommended that
prior to generalized usage, pictograms are tested with local populations. If local refinements are not
possible, usage warnings should be issued by the responsible health authorities, alerting professionals
to use them with attention.

Further field studies with pharmaceutical pictograms in Portuguese community pharmacies
are needed to improve the validation and usefulness of this tool. Pictograms do not replace
pharmacist–patient communication, but they cannot be ignored as an information resource in
Portuguese pharmacy practice.
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Abstract: Pharmacy personnel often answer telephones to respond to pharmacy customers (subjects)
who received messages from automated systems. This research examines the communication process
in terms of how users interact and engage with pharmacies after receiving automated messages.
No study has directly addressed automated telephone calls and subjects’ interactions. The purpose of
this study is to test the interpersonal communication (IC) process of uncertainty in subjects in receipt
of automated telephone calls ATCs from pharmacies. Subjects completed a survey of validated scales
for Satisfaction (S); Relevance (R); Quality (Q); Need for Cognitive Closure (NFC). Relationships
between S, R, Q, NFC, and subject preference to ATCs were analyzed to determine whether subjects
contacting pharmacies display information seeking behavior. Results demonstrated that seeking
information occurs if subjects: are dissatisfied with the content of the ATC; perceive that the Q
of ATC is high and like receiving the ATC, or have a high NFC and do not like receiving ATCs.
Other interactions presented complexities amongst uncertainty and tolerance of NFC within the
IC process.

Keywords: pharmacy; patient communication; pharmacy communications; interpersonal
communications; automated telemarketing telephone calls; telephone messages; automated messages;
communication theory; customer relation management; CRM; pharmacy practice

1. Introduction

Automated messaging is a major form of patient communication for community pharmacies.
Voicemails, text messages or emails serve to notify patients. These forms of communication are by their
nature unidirectional, from the pharmacy to the patient. For there to be bidirectional communication,
the patient must contact the pharmacy—usually this contact is by telephone. How many times have
personnel in pharmacies had to respond to customers who have called concerning communications
from automated systems? Automated messages—specifically automated telephone messages dates
back to 1924 [1]. Accordingly, the sentiments of the intent of the sender’s message, “ . . . was believed
. . . to save considerable expense to the companies where many “repeat” calls are necessary” [1].
The use of recorded messages blossomed in the late 20th century and exploded in the 21st century [2].
Often pharmacies send automated messages via telephone to patients, as a form of communication.
The telephone, as a medium, is “cool” or one of low definition [3]. Automated telephone calls
from pharmacies provide information requiring so much to be filled in by the pharmacy customer.
When a pharmacy customer responds to the automated telephone call (ATC) from a pharmacy,
the medium requires the individual to “actively analyze and interpret what is presented, to make
sense of what they . . . hear” [4]. After receiving a message from a cool medium such as an ATC,
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the pharmacy customer can choose to respond to the message, thereby engaging in the interpersonal
communication process. An alternative option is not to respond.

Very few studies directly addressed the role communication plays in pharmacy patients’
interactions; this is one of the few studies in the pharmacy discipline that seeks to dive in-depth into
the communication and interpersonal communication concepts [5,6]. By definition communication
is the process of imparting or interchanging thoughts, opinions or information. Fields of study as
disperse as psychology, business and engineering rely upon the same basic model of communication.
A diagram of the communications process is outlined in Figure 1.

Figure 1. Diagram of communication process.

Figure 1 depicts the typical communication process. In this research we are concerned with
how noise, specifically—psychological noise, influences patients’ perceptions within the domain of
ATCs. As indicated in the figure, noise can impact the encoding and decoding, and the message
channel. Noise is anything that hinders the communication process. The four most common forms
of noise are physical, physiological, semantic, and psychological. Physical noise is something that
interferes with communication that is external to both the sender and receiver. Physiological noise is
an internal condition of the receiver or sender that causes a distraction. Physiological noise could be
caused by hunger, fatigue, malaise, medication or other factors that affect how people feel and think.
In terms of oral exchanges these internal distraction, may cause senders to have problem in articulation,
while receivers may have problem in hearing. Semantic noise is primarily cause by the sender. It occurs
when senders encode messages in language in which the receiver is unfamiliar. Most of the work
concerning the communication process in healthcare has focused on semantic noise—in the form
of patient health literacy. In its most basic form, psychological noise consists of mental interference.
The reader should understand that psychological noise could stem from wandering thoughts and
preconceived ideas; as well as dislike of the sender, medium or receiver. To measure psychological
noise, we use common constructs and in-turn scales from psychology and consumer behavior to assess
patients’ tendencies and attitudes and then gauge their response, by the number of feedback calls.

The motivation for why people would contact pharmacies varies. Is the ATC a channel for
information seeking by pharmacy patients? Will pharmacy customers call the pharmacy seeking
information pertaining to the ATC? According to Brasher et al. [6], within the health context framework,
information is defined as stimuli from a person’s environment that contribute to his or her knowledge
or belief. Some customers will call to get clarification or confirmation, while other customers will call
if they find the ATC from a pharmacy a bother or nuisance. What are the thoughts of the pharmacy
patient following the receipt of an ATC from a pharmacy? If a pharmacy patient seeks information
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from the pharmacy, what are the contributions to the patient? Within the health context framework,
“the information can be used to decrease uncertainty that is distressing, to increase certainty that
allows for hope or optimism, and to invite reappraisal of uncertainty” [6]. Information seeking has
been studied in the context of individuals’ network of interpersonal relationships. Theories from the
Social Science discipline of Interpersonal Communication will serve as the basis of analysis for the
pharmacy-pharmacy patient interpersonal relationship. The selected perspective is represented by the
arc of “noise” to “decoding message” outlined in Figure 1. The content of the message is not a specific
focus. However, the medium of the message, via telephone, contributes to the knowledge or beliefs of
the pharmacy patient. Before, discussing motivation there has to be a clear understanding of what is
meant by communication.

What is communication? “A process as complex as communication is hard to summarize
or define” [7]; from a business marketing perspective, “communication is the process by which
we exchange or share meanings through a common set of symbols” [8]. The highest level of
communication can be further delineated, from broadcasting one-way messages to interactive
interpersonal communication. Focusing on interpersonal communication, it is direct, face-to-face
communication between two or more people [8], and the participants receive maximum feedback [7].
A further delineation of interpersonal communication is the theory of uncertainty. Brashers [9]
states that “uncertainty exist when details of situations are ambiguous, complex, unpredictable, or
probabilistic; when information is unavailable or inconsistent; and when people feel insecure in their
own state of knowledge or the state of knowledge in general”. What factors, in an interpersonal
communication relationship, can affect uncertainty? Need for Closure (NFC) is one factor. NFC is
commonly defined “within the relationship exchange of information, [as] the desire for an answer on
a given topic, any answer, as compared to confusion or ambiguity” [10].

Excluding pharmacy, “disciplines that have examined this depth of the uncertainty process
in earnest include communications, psychology, sociology, family studies, library and information
sciences, medicine, genetic counseling, business, economics and religious studies” [11]. Theories
from the Social Science discipline of Interpersonal Communication serve as the basis of analysis
for the pharmacy-pharmacy patient interpersonal relationship. To advance our understanding of
the pharmacy-pharmacy patient communication process more empirical study is necessary. Further,
socio-demographic characteristics should be examined within the framework of the information
exchange process. This research focuses on the beliefs of the pharmacy patient and their motivation to
contact pharmacies and directly addresses the role communication science plays in pharmacy patients’
interactions in ATCs.

To examine communication processes, we will refer to pharmacy patients as “subjects”.
Kruglanski [10] states that subjects’ desire for information or knowledge leads to NFC and is related
to any particular belief properties. These properties may be content-related, structural, a novelty,
desirable or formal features in given circumstances. Subjects generate theories that view their own
attributes as more predictive of desirable outcomes, and they are reluctant to believe in theories relating
their own attributes to undesirable events [12]. These desirable outcomes seem to be explained best by
motivational ends according to Kunda [12], or otherwise stated the desire for information or knowledge
is a driving motivation. The desire to seek information serves as an example of a motivational
force. Motivational forces do not completely blind people to undesirable evidence or information;
however, motivational forces could lead people to play down negative information. It should be
noted, people’s tendency to link their attributes to desirable outcomes was found only for people
who cared about the outcomes. Furthermore, people threatened by undesirable evidence are reluctant
to believe this evidence. The desire to seek information is tainted by self-protective motivational
forces [12]. Otherwise stated, subjects are satisfied with their current state of knowledge, and do not
seek information.

The framework of attribute satisfaction by consumers has been examined. Attribute satisfaction,
then, is the consumer’s subjective satisfaction judgment resulting from observations of attribute
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performance (role or event) and can be the fulfillment response consumers make when assessing
performance [13]. In his research Oliver [13] looked at the role of events (e.g., attribute performance
experiences) as causal agents for positive states. This analogy is extended to the summary attribute
level, where the sum of positive product experiences (i.e., satisfactory attribute performances) should
relate to positive affect, and negative experiences (i.e., dissatisfactory attribute performances) to
negative affect [13]. If consumer’s posses dissatisfactory attribute performances and negative outcomes,
will they seek information to affect uncertainty?

Cosby and Stephens [14] examined stimulus influences on satisfaction decisions in a study
model related to services by an entity. The communication stimuli enhanced satisfaction to services.
Subjects given valid information about the services reduced search and evaluation of alternate services
within the model. Henceforth in the interpersonal communication process this level of enhanced
satisfaction lead to declining levels of uncertainty, with corresponding decreasing information seeking
behavior [10].

In our examination, the content of the belief properties or attributes of the ATC are general
satisfaction, and relevance of information. In this case, information seeking or desire for exchange of
information means calling the pharmacy. Therefore, we hypothesize the following about the subjects’
belief properties toward the ATC from pharmacies.

Hypothesis 1. If subjects are dissatisfied with the content of the ATC received from a pharmacy, then they will
seek information.

Pyszczynski and Greenberg [15] conducted a study to determine causal perceptions of relevant
information by subjects, including selection of information. Subjects observed an individual’s behavior
in a scenario. Then subjects read personality-related answers provided by the individual in the scenario.
A few relevant items help explain the just-observed scenario, and the other items were irrelevant to
the scenario. Next the subjects were asked something about the personality of the individual in the
scenario. This study design measures the subject’s motivation to voluntarily select information for
use in analyzing and providing the answer to the question about the personality of the individual
in the scenario. The findings revealed that when faced with disconfirming expectations subjects will
seek attribution-relevant information [15]. This research demonstrated when people are confused they
search for relevant information. Likewise, the relevance of the information is related to information
seeking. This leads to the following hypothesis.

Hypothesis 2. If subjects feel that the content of the ATC received from a pharmacy is relevant, then they will
seek information.

In addition, communication quality is another belief property associated with the ATC. Webster
and Kruglanski [16] conducted an experiment comparing subjective certainty and susceptibility to
persuasion in people with different levels of the need for closure. The experimental design was
accomplished by introducing participants to differing amounts and quality of information about
a situation. The investigators concluded that people with a high NFC are susceptible to the persuasion
of differing quality of information, because each persuasive message gives them a chance to achieve
closure [16]. This leads us to the third hypothesis, which is as follows.

Hypothesis 3a. If a subject perceives that the quality of the ATC received from a pharmacy is high, the subject
will seek information.

Likewise, a pre-existing knowledge structure can serve as a motivating factor for search of
information. If a subject has both a high affinity for receiving information, and high perception of
quality, then we theorized the following:
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Hypothesis 3b. If a subject perceives that the quality of ATC received from a pharmacy is high, and like
receiving the ATC, the subject will seek information.

The extant literature on NFC, indicates the higher the need for closure, the greater the information
seeking. Alternatively, a summarization of another finding by Kruglanski [8], states that if the subjects’
confidence in belief properties rank high, along with a high NFC, the tendency to seek information is
decreased. If the initial confidence in belief properties ranks low and NFC is high, subjects possess
an increased tendency for information seeking. In examining the properties of ATC communication,
we decided to test the basic premise of NFC, which leads to the following hypothesis.

Hypothesis 4a. If subjects, NFC are high after receipt of the ATC from a pharmacy, the subjects will seek
information.

The interaction of variables surfaced from findings in an experiment [17] examining NFC effects
and dependent variables to engage informational search by subjects, a multivariate analysis of variance
(MANOVA) yielded a significant interaction among variables or belief properties. This unpublished
study used a 2 × 2 factorial analysis with two independent and dependent variables to examine
interactive effects of need-for-closure. The independent variables were need-for-closure and the
subjects’ confidence in the process. The two dependent variables were measures of the subjects’
tendency to engage in information search. The analysis of data showed the two-way interactions
were significant (p < 0.01) [17]. We chose to examine subjects’ NFC based on preexisting conditions.
In particular, the preexisting condition consists of whether patients receiving the ATC from pharmacies
like or dislike of receiving the ATC from pharmacies. Besides generally testing NFC, we will test
whether people who do not have an affinity for receiving the ATC and have a high NFC would call the
pharmacy. These would most likely be the people that we mentioned earlier who call because they
find ATCs a bother or nuisance. This leads us to the following sub-hypotheses.

Hypothesis 4b. If a subject perceives that the quality of the ATC received from a pharmacy is low, and has a
high NFC, the subject will seek information.

Theses related aspects of attribute beliefs found in satisfaction, relevance, and quality along
with the theory of need for closure within the theory of uncertainty as embodied in the concept of
Interpersonal Communication were analyzed in a random population. We chose validated constructs
scales of Satisfaction (Generalized), Information Relevance, Communication Quality and NFC to
examine the pharmacy subjects’ response to engaging in the interpersonal communication process.
See Table 1 for a summary of the hypotheses.

Table 1. Summary of hypotheses for phenomena of behaviors of pharmacy patients in receipt of an
automated telephone call (ATC).

Item Hypothesis

1. If subjects are dissatisfied with the content of the ATC received from a pharmacy, then they will seek information.

2. If subjects feel that the content of the ATC received from a pharmacy is relevant, then they will seek information.

3a. If a subject perceives that the quality of the ATC received from a pharmacy is high, the subject will seek
information.

3b. If a subject perceives that the quality of ATC received from a pharmacy is high, and like receiving the ATC, the
subject will seek information.

4a. If subjects, NFC are high after receipt of the ATC from a pharmacy, the subjects will seek information.

4b. If a subject perceives that the quality of the ATC received from a pharmacy is low, and has a high NFC, the subject
will seek information.
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2. Materials and Methods

A 46-item questionnaire was compiled as a tool for the survey. Refer to Supplementary Materials
for the complete survey. The questionnaire contains six validated construct scales. Validated scales
have been tested with successful results many times. Validated construct scales are both reliable and
reproducible. The psychometric qualities of each validated construct scales have been provided to
verify the validity and reliability of each measure, giving rise to testable theories. This compilation
method was utilized to collect data for analysis and inclusion in the 46-item questionnaire survey tool.

Google survey served as the platform for the survey design, and response collection. The survey
was titled “Automated Telephone Calls from Pharmacies” for administration to subjects. The survey
design consisted of three sections, Section 1—Pre-Interactions, Section 2—Post-interactions and
Section 3—Demographics. Questions in Section 1 of the survey served to separate subjects. If subjects
indicated that they have never received prescription medication or never received an ATC from
a pharmacy, they were directed to Section 3 of the survey for collection of demographic data.
Also, subjects were directed to Section 3 of the survey if they had never received ATCs from a pharmacy.
Completion of Section 2 was limited to subjects meeting the criteria set forth in question 1 and/or
2 of Section 1. Only subjects who completed Section 2 responded to all 46-items of the survey.
The completion of Section 3 of the survey was required for all subjects in fulfillment of survey
completion. The estimated time for completion of the survey was 10-min. The survey was administered
using Amazon Mechanical Turk (MTurk) for Social/Behavioral Research projects. MTurk is a web
service that provides on-demand scalable human subjects to complete surveys. Keywords, a phrase
and a short description were used to assist and guide subjects to participate in the “Automated
Telephone Calls from Pharmacies” survey. The keywords are listed in Table 2.

Table 2. Keywords to recruit subjects.

Keywords (Alphabetical Order):

Behaviors Customers Medicines Prescriptions
Capsules Healthcare Pharmacies Interactions

Communications Medications Pills Tablets

To aid in the recruitment of subjects, potential subjects were given the following short description
concerning the study:

This is a research study that directly addresses automated pharmacy telephone calls and
pharmacy customers’ interactions. The purpose of this study is to examine the communication
behaviors between pharmacy customers in receipt of automated telephone calls.

After subjects committed to completing the survey, they were directed to complete Section 1.
Subjects who met the screening criteria were then directed to Section 2, and then they were directed
to indicate their responses and preferences on the validated construct scales. Finally, subjects were
directed to Section 3 to report their demographic information. The third section of the survey utilized
identical socio-demographic ranges as reported in the United States census. Human subjects 18 years
of age or older were eligible participants. The survey was administered using stratified sampling,
in six intervals based on age to ensure representation over a continuum, see Table 3 for interval ranges.
All subjects were paid for participation.
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Table 3. Intervals of survey administration based on age.

Group Age Range

1 Ages 18 years < 25 years
2 Ages 25 years < 30 years
3 Ages 30 years < 35 years
4 Ages 35 years < 45 years
5 Ages 45 years < 55 years
6 Ages 55 years or older

Sources of Validated Construct Scales

The first construct scale to be presented is the “Satisfaction (Generalized)” [18], represented by
questions 6 through 10. It is a multi-item, seven-point semantic differential summated ratings scale
measuring degree of satisfaction with stimuli. Scale reliability for conducted studies, as measured
by Cronbach’s alpha were reported as 0.96, and in other studies 0.94, 0.91, 0.90, 0.93 and 0.87.
The Satisfaction scale examines a subject’s degree of satisfaction after receiving automated telephone
calls from a pharmacy. High scores indicate greater satisfaction with the automated telephone message,
whereas low scores imply that the subjects are not pleased.

The second construct scale to be presented is Information Relevance [19], represented by questions
11 through 15. It is a five-item, seven-point summated rating scale, measuring the level of usefulness
a person reports some piece of information to have. Cronbach’s alpha for the Information Relevance
scale were reported as 0.94, 0.94, and 0.96. The Information Relevance scale examines the level of
usefulness subjects report, concerning the information provided in the automated telephone call. High
scores indicate that subjects describe information related to automated telephone calls as being very
relevant, whereas low scores imply that the subjects found the information less relevant.

The third construct scale to be presented is Communication Quality [20], represented by questions
16 through 20. It is a five-item, five-point semantic differential scale to assess person’s perceptions of
the quality of communication between them and the information provider. For reliability, Cronbach’s
alpha for the conducted study was 0.92. The scale examines subjects’ perception of the quality of
communication between themselves and the automated telephone message. This Communication
Quality scale was reversed scaled. Lower scores on the scale indicate that subjects perceived that
high-quality communication occurred between themselves and the automated telephone message,
whereas high scores imply that the subjects perceived that low-quality communication occurred
between themselves and the automated telephone message.

The forth scale to be presented is a measure of Socially Desirable Response Set (SDRS-5) [21],
represented by questions 21 through 25. It is a five-item, five-point scale to evaluate susceptibility to
response bias by subjects receiving automated telephone calls from pharmacies. Cronbach’s alpha
for the conducted study was 0.66 and 0.68. The scale evaluates a respondent’s tendency to give
socially-desirable response[s] [20]. This scale was used to verify that subjects were giving their true
response and not giving responses that they thought were socially appropriate.

Finally, the Need for Cognitive Closure scale [22] measured subjects’ tolerance or lack of tolerance
for uncertainty. The Need for Cognitive Closure scale consists of 15 items, represented by questions
26 through 40. It consists of a six-point rating scale to measure a variable desire for closure along
a continuum with a strong need to attain closure on one end and a high need to avoid closure at the
other end [22]. Scale reliability, as measured by Cronbach’s alpha was 0.79.

3. Results

There were 319 respondents who participated in the survey process. Only 294 of the 319 respondents
were selected as subjects. Respondents were eliminated only as a result of the screening process or
if they did not provide a response to all the questions. The demographic data collected during the
survey process serves to provide characteristics of the study population. A brief overview of subject
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characteristics follows. The female to male ratio was approximately 2:1 respectively for all subjects.
Most respondents reported having attended some college and bachelor’s degree for education level.
Very few respondents reported education as high school graduate or G.E.D, trade school or other
post-secondary education, or associate degree. The majority of the respondents reported being married,
followed by single/never married. A preponderance of respondents reported ethnicity or origin as
Caucasian/White. Household income ranged from $15K to less than $150K. The interrelationships
amongst the subject characteristics and responses were analyzed based on correlations and linear
regression. They are not reported here, except for some comparisons, because there were no significant
relationships or interaction patterns observed between survey responses and socio-demographic
characteristics. None of the 294 subjects scored high on social desirability, which indicates that subjects
were giving their true responses, instead of what they think is socially desirable.

To test the hypotheses, we used correlations and linear regression. The results of the analyses are
shown in Table 4. The critical relationship correlations are reported in Table 4.

Table 4. Correlations of critical relationships.

Satisfaction Relevance Quality SDRS NFC I (Q × Like) I (NFC × Not Like) Contacted

Satisfaction 1
Relevance 0.8264 1

Quality −0.6760 −0.6981 1
SDRS 0.0526 0.0478 −0.0341 1
NFC 0.1574 0.1439 −0.1997 −0.1173 1

I (Q × Like) 0.4751 0.3631 −0.1200 −0.0420 0.0388 1
I (NFC × not like) −0.7663 −0.6348 0.4945 0.0089 0.0022 −0.7972 1

Contacted −0.0954 −0.0845 0.2210 0.0214 −0.0431 0.1082 0.0298 1

Hypothesis 1 has been confirmed. Satisfaction with the message content of automated telephone
calls is negatively correlated to the number of subjects’ telephone calls to the pharmacy. Although the
correlation is small (r = −0.0954), it is significant (p ≤ 0.10).

Hypothesis 2 has not been confirmed. Relevance of the automated telephone calls is negatively
correlated to the number of subject pharmacy telephone calls to the pharmacy; however, this relationship
is not significant. However, when we tested just the subjects who liked to receive ATCs, we found that
the level of inverse correlation had increased (r = −0.2030) and significant (p ≤ 0.01).

Quality of the automated telephone call message is positively correlated to the number of subjects’
telephone calls to the pharmacy. This relationship was both positively correlated (r = 0.221) and
significant (p ≤ 0.01). This relationship was further tested by introducing the indicator variable of
whether patients liked receiving ATCs as a moderator to quality. This means that subjects who
perceive that the quality of the ATC received from a pharmacy is high will seek information.
To confirm Hypothesis 3b, we need to add the interaction term and regress both the quality of the
automated telephone call (Q) and the interaction of Q and liking (Like) to receive automated telephone
calls—I (Q × Like)—on number of subject pharmacy telephone calls to the pharmacy—contacting
pharmacies (CP). The linear model is given below.

CP = β0 + β1·Q + β2·IQ×Like, (1)

As indicated in Table 5, although the explained variance as measured by r2 only accounts
for 26% of the explained variance, the regression coefficients were both positive and significant;
with Quality remaining significant to the p ≤ 0.01 level and interaction of liking to receive automated
telephone calls and Quality significant to the p ≤ 0.05 level. This means that Quality is positively
related to the number of phone calls, and that people who like receiving ATCs play an additional role
in the quality relationship. Both Hypotheses 3a and 3b have been confirmed.
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Table 5. Regression results communication quality.

Variable βi Std. Error t Stat p

Intercept 0.8473 0.0637 13.3034 ≤0.01
Q 0.0234 0.0056 4.1630 ≤0.01

I (Q × Like) 0.0138 0.0057 2.3976 ≤0.05

To test Hypotheses 4a and 4b, we regressed NFC, the interaction between Q and Like, and the
interaction of need for closure (NFC) and not liking (NLike) to receive phone calls on to contacting the
pharmacies (CP). Some of the results described in the correlation matrix (Table 4) are counter intuitive.
For example, Q is negatively correlated to satisfaction. These results led us to test the interaction
with Q and Like, since the interaction between NFC and NLike was significant and highly negatively
correlated to satisfaction, we wanted to see if isolating people who like receiving phone calls responded
differently in terms of the expected measures and whether it was significant. Said another way, we can
test whether the people who were dissatisfied with receiving ATCs were driving the counter intuitive
relationships. This resulted in the following linear model.

CP = β0 + β1·NFC + β2·IQ×Like + β3·INFC×NLike, (2)

The multiple coefficient of determination (r) for the regression was 0.71, r2 was 0.50, while the
adjusted-r2 was also 0.50; with a standard error of 2.87 over 294 observations. Given a mean square
error residual (MSR) of 8.23 and a mean square error regression (MSE) of 811, this yields an F(3, 293) of
98.45, meaning that the regression was significant to p ≤ 0.01. The regression yielded the following
results, Table 6:

Table 6. Regression results NFC and interaction terms.

Variable βi Std. Error t Stat p

Intercept 6.6326 0.9998 6.6336 ≤0.01
NFC −0.0795 0.0142 −5.6087 ≤0.01

I (Q × Like) 0.7958 0.0702 11.3405 ≤0.01
I (NFC × not like) 0.1636 0.0101 16.2671 ≤0.01

Hypothesis 4a has not been confirmed. In general NFC is negatively related to the number
of subjects making telephone calls to the pharmacy. This means that people with a high need for
closure are generally less likely to contact their pharmacies. This result lends credence to Kruglanski
findings [10] that if the subjects’ confidences in belief properties rank high, along with a high NFC,
the tendency to seek information is decreased. Hypotheses 4b has been confirmed—people who have
a high NFC, who do not like receiving telephone calls from their pharmacy also are likely to call
their pharmacy.

By splitting the relationships using the interaction terms, we received confirmation that the
negative relationship between satisfaction and communication quality was driven by NLike. Since the
β1 coefficient for NFC remained negative, it is consistent with the overall correlations described in
Table 4, this indicates that the regression model is correctly specified. A correctly specified model
lends credence that the relationships in the linear regression are credible, and not an artifice of
multicollinearity. It is interesting that NFC only plays a role in increasing communication with subjects
who do not like to receive ATCs from their pharmacy. See Table 7 for a summary of the hypotheses
and results.
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Table 7. Summary of hypotheses and results for phenomena of behaviors of pharmacy patients in
receipt of an automated telephone call (ATC).

Item Hypothesis Result Relationship Significance

1.
If subjects are dissatisfied with the content of
the ATC received from a pharmacy, then they
will seek information.

Confirmed r = −0.0954
negative as predicted p ≤ 0.10

2.
If subjects feel that the content of the ATC
received from a pharmacy is relevant, then they
will seek information.

Not confirmed
r = −0.2030

predicted positive but
negative relationship

p ≤ 0.01

3a.
If a subject perceives that the quality of the
ATC received from a pharmacy is high, the
subject will seek information.

Confirmed r = 0.221
positive as predicted p ≤ 0.01

3b.

If a subject perceives that the quality of ATC
received from a pharmacy is high, and like
receiving the ATC, the subject will seek
information.

Confirmed β = 0.0234
positive as predicted p ≤ 0.01

4a.
If subjects, NFC are high after receipt of the
ATC from a pharmacy, the subjects will seek
information.

Not confirmed
β = −0.0795

predicted positive but
negative relationship

p ≤ 0.01

4b.
If a subject perceives that the quality of the
ATC received from a pharmacy is low, and has
a high NFC, the subject will seek information.

Confirmed β = 0.1636
positive as predicted p ≤ 0.01

4. Discussion

We asked how many times have pharmacy personnel answered a telephone, to respond to
communications from an automated system received by a subject? We were not able to answer
that question, but we were able to survey subjects and determine their motivation for wishing to
communicate with their pharmacy.

Some of the results revealed the situational impact of information seeking. For example, although
subjects who like to receive ATCs find the information significantly relevant (p ≤ 0.01), the relationship
between contacting pharmacies and relevance was inversely correlated. This could be interpreted
to mean that since the information is relevant, subjects have no reason to contact the pharmacy after
receiving an ATC. This has no bearing on whether patients would contact their pharmacies if they
needed information.

We found that NFC played a role only for patients who least liked receiving ATCs. Since we
defined a high call volume, as being an individual who makes twelve or more calls to a pharmacy per
year, this would mean that a large number of people make these calls based upon not liking to receive
automated messages. Although some portion of the calls may be related to therapeutic questions,
we suspect a great many are related to either patients’ confusion about why they received the ATC,
or a desire to express their displeasure. These incidences of communication would be less productive
than addressing patient care needs.

We are less certain about the alternative—the patients who call as a result of having an affinity
to receive ATCs. Since there is an interaction between liking the ATC and Quality, there is a need to
address why these patients like receiving ATCs. Do these patients just like the aspect of communicating,
or do they appreciate the information and seek further guidance and clarity? If it is the later condition of
seeking guidance or clarity, then either the message needs to be refined or this follow-up call provided
the opportunity to engage in meaningful communication that contributes to better patient care.

What we have found is consistent with other work in human communication research. Kellermann
and Reynolds [23] found that while a low tolerance for uncertainty motivates greater information
seeking, it is in the negative context. If there is a high level of affinity, then people find it easier to
conduct communication. This affinity is a form of attractiveness. Only in the case where there is a high
incentive or importance will there be communication under all conditions. This means that patients
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do not necessarily contact pharmacies based upon whether they are uncertain about the information.
Rather, they will contact the pharmacy if they already have a positive relationship or they have a low
tolerance for uncertainty. This in-turns means that information sharing will not occur; unless patients
are comfortable with the pharmacy, or they have a clear understanding of the need or importance of
sharing information.

Readers should notice that both interaction terms are positive and significant. In one case, subjects
who like to receive ATCs from pharmacies and who have an affinity for receiving telephone calls were
more likely to seek further information. In the other case, people who have a high need for closure,
who do not like receiving telephone calls from their pharmacy also were likely to call their pharmacy.
This is most interesting, since it indicates that communication is a complex multidimensional concept.
Further these findings could possibly be explained by Webster and Kruglanski experimental situation
model [18]. If the attribute of attractiveness to the task in the model decreased, subjects reflected a high
NFC. We saw that the subjects who did not like receiving ATCs from pharmacies, or found ATCs from
pharmacies unattractive possessed a high NFC, and called the pharmacy.

Although there needs to be further study and refinement on patient communication, one thing
our study makes clear is that interpersonal communication is a complex process. The present results
open new challenges for this research area. Our findings are consistent with what Kellermann and
Reynolds [23] found. By extension, people are more likely to share information if they are comfortable
with their provider, or if they already are aware of the importance of the message. This means that
ATCs can only serve a limited role. Sending patients a reminder message to pick-up medication or get
a flu vaccine via an ATC only works, if they already like the pharmacy or feel that these things are
important to them. Otherwise, patients will only contact their pharmacy if they have a low tolerance
for uncertainty. They do not contact their pharmacy to avoid uncertainty.

5. Conclusions

We were able to identify sub-sets within the study population where either communications
and/or interpersonal communication occurred. The contributing factors differed for both groups.
The less satisfied subjects—who scored high on the NFC scale—were with the ATC medium, the more
likely they were to contact the pharmacy. On the other end of the spectrum, subjects that liked receiving
ATCs and perceive the quality of the ATC as high were more likely to contact the pharmacy. Both of
these groups of subjects sought to further engage in the interpersonal communication process.

We do not know how often subjects specifically call pharmacies after receiving ATC. We were
unable to determine the degree to which subjects responded to telephone calls because of the limited
response options. Question #4 of the survey asked subjects how many times they received calls
from pharmacies, while question #5 asked subjects how many times subjects contacted the pharmacy.
These scales were less refined. Only three response options were provided for both questions #4 and
#5. We recommend refining the number of response options within these questions in future studies,
specifically at the lower range. A more refined scale providing seven anchors would yield more precise
results. We can only generalize how subjects with a high propensity to contact their pharmacies after
receiving an ATC from pharmacies respond. No further interpretation can be made from the study
design. Specifically, a more refined scale is important in the formation of a nuanced understanding of
the interpersonal communication process.

We believe that by having a better understanding of patients’ communication traits or beliefs and
their receptivity to communication will allow senders to design better mechanisms to interact with
patients. To arrive at better mechanisms, further study is needed on why some people (a) do not like
receiving ATCs, or (b) what attributes of the ATC interact with some peoples’ innate need for closure.
Minor changes to the form or substance of the communication may make an impact on how pharmacies
can better utilize forms of communication. Having an understanding of how and when patients wish
to receive communication is critical to designing better communication mechanisms. Accordingly,
Sileo and Kayson [24] found that the time of day can affect responsiveness to messaging. Care must be
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taken to insure that healthcare providers consider patients’ receptivity to communication, not just the
message itself. As illustrated by Xu, Bates and Schweitzer [25]—when examining telephone messaging
in facilitating communications, they were unable to find a significant difference among specific message
types. Extensions to this research will allow practitioners to improve the communication process,
by either changing ATC messages or segmenting patients, or some combination of changing ATC
messages and segmenting patients and then tailoring the message according to patient segments.

Supplementary Materials: The following are available online at http://www.mdpi.com/2226-4787/6/2/47/s1,
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Abstract: Introduction: The correct use of a prescribed inhaler device is crucial for achieving
successful disease management in asthma. This study investigates non-verbal, demonstrational
videos as a method of teaching inhaler naïve individuals how to use a dry powder inhaler
(DPI). Methods: Video instructions for four DPIs were examined using a mixed methodology;
31 inhaler-naïve individuals participated in the study. Participants were each shown a
demonstrational video of one the four inhalers, after each video the participant demonstrated
how they would use the inhaler. After demonstrating the use, participants crossed over to the next
inhaler. The demonstrations were videotaped. A common questionnaire was filled at the beginning
of the study and four inhaler-specific questionnaires which were filled out by the participant
after each inhaler demonstration. Results: The frequency of participant error varied between
inhalers. When asked about how they perceived the video instructions, participants often stated
they would have liked to receive feedback on their performance. The importance of feedback was
further highlighted by the fact that participants tended to overestimate their own inhaler technique.
Conclusion: Non-verbal videos may be more efficient for some DPIs than for others as a method for
providing inhaler instructions. Lack of feedback on the participants’ inhaler performance emerged
as a clear shortcoming of this educational method. Some steps in the inhalation process may be
harder for individuals to remember and therefore require extra emphasis in order to achieve correct
inhaler technique.

Keywords: dry powder inhaler; inhaler technique; inhaler education; asthma

1. Introduction

Asthma is a chronic respiratory disease that may affect as many as 334 million people
worldwide [1]. Asthma has become the most prevalent chronic disease in developed countries
and affects over 10% of the adult population [2]. The disease is most often treated with inhaled
therapies [3], and today dry powder inhalers (DPIs) represent the most rapid-expanding type of device
in the treatment of asthma. [4,5]. As such, the correct use of DPIs is important in order for patients to
receive the benefits of a proper treatment.

Patient education plays one of the most important roles in the patients’ use and misuse of asthma
inhalers [6]. Incorrect inhaler use is common and the cost implications are many and appear in such
areas as additional doctor visits, hospitalizations and increased use of prescribed inhaler medication.
Research suggests that costs can be reduced by spending more time on teaching patients how to
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correctly use their prescribed inhaler device of inhaler use [7,8]. To counteract for the increasing
costs, new and efficient ways of enhancing inhaler technique and safe use of asthma inhalers are
needed. Current approaches for providing inhaler training include written instructions, illustrations,
audiovisual demonstrations, interactive computer programs, as well as personal and small group
demonstrations [9,10], but not all forms of instructions are not equal. Roberts et al. [11] suggested
that provision of the manufacturer’s instruction sheet alone was ineffective as a method of providing
inhaler instructions, partially because patients tended to overlook this information.

Traditionally, healthcare professionals (HCPs) have played an important role in achieving correct
inhaler technique and maintaining it over time. Personal instructions provided by a pharmacist have
been found more effective than written instructions, and the inclusion of a physical demonstration
was found to improve the instructed patient’s inhaler technique [12]. Personal and small group
demonstrations by trained professionals can be considered adequate possibilities for providing inhaler
education, but these alternatives are also often costly [13,14]. Many HCPs, however, exhibit difficulties
when asked to demonstrate the correct technique for asthma inhalers [6,15]. Research suggests that
39–67% of nurses, respiratory therapists and doctors are unable to sufficiently describe, or perform,
critical steps for inhaler use [6]. Pharmacists have also been found to exhibit insufficient inhaler
technique [15]. This may point to a lack of training provided to these groups. Clinicians’ ability
to use inhalers is typically 5–8 years behind the introduction of new devices [16]. When having
received training, HCPs such as pharmacists have been found to be well suited to improve inhalation
technique [17]. Nevertheless, problems experienced by HCPs points to the usefulness of standardized
teaching methods, such as video education.

Video education and its use among HCPs has become increasingly used in recent years [18].
The videos used in this study are available and used as educational tools in pharmacies across Finland.
Video-based education has been used as a tool for providing patients with health education and
correct treatment guidelines for individuals with or belonging to risk groups of heart failure and
asthma among others [19,20]. Inhaler instructions via video have been suggested as an affordable way
to provide easily accessible and standardized inhaler instructions at any time anywhere, and video
demonstrations have been found to promote recall on inhaler use in asthma patients [18].

Even though several factors indicate the usefulness of video education and video instructions are
becoming an increasingly common ways of providing inhaler education, little research regarding the
efficiency of this educational method exists. This study aims to evaluate the use of non-verbal, inhaler
specific educational videos as a method of providing inhaler education to inhaler naïve participants
with the objective of teaching them how use an inhaler correctly. The study also focuses on identifying
areas in which video instructions can be developed in order to fit the needs of individuals without
prior inhaler experience.

2. Materials and Methods

The data was collected using a mixed methods study design [21]. The four inhalers used in
this study were Diskus, Easyhaler, Ellipta and Turbuhaler. Observational and quantitative data was
collected through videotaping of the participants’ inhaler performances after having received video
education on correct inhaler use. Additionally, qualitative data was collected through semi-structured
interviews, after each inhaler performance. All additional comments made about the inhalers and
inhalation videos during the data collection process were written down.

2.1. Recruitment

Non-asthmatic, inhaler-naïve, individuals within the age range of 25–34 years were recruited from
the general public through flyers posted in several public locations, such as libraries, super markets,
cafés, universities and vocational schools in the Helsinki-metropolitan area in Finland.

Participants were considered inhaler-naïve if they did not have asthma or any experience working
with, using or helping others to use inhalation devices. A prerequisite for participation was that
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participants had to be entirely inexperienced regarding inhaler use. Participants who had family
members who had asthma were also excluded. The requirement of inhaler naivety was to reduce
potential bias against any of the inhalers used in the study.

2.2. Pilot

Before beginning the data collection, the process and the questionnaires were piloted on one
individual. Based on the feedback from this individual, the process was standardized. A process
chart for how the conduct data collection process was established and the information that was to be
provided to the participants was written down and standardized. During the interview it emerged
that the pilot had previous experience of inhalers that was not disclosed prior to the study. In order to
reduce potential biases towards any of the inhalers the pilot individual was excluded. Due to difficulty
finding participants no further pilot study was conducted.

2.3. Study Population and Sample

The primary reason for choosing individuals aged 25–34 was that statistics from the Finnish
National Institute for Health and Welfare (THL) suggested that asthma had most frequently been
diagnosed in this age group in the adult population in Finland [22]. Additionally, previous
research suggests that elderly individuals may find it difficult to operate inhalers, since poor manual
dexterity, weakness, and visual limitations present potential problems affecting inhaler use among the
elderly [23]. As such, a deliberately young study population was chosen in order to reduce age-related
inhalation errors and, as such, focus on the evaluation of video instructions as a method of providing
inhaler education.

In total, 31 individuals (excluding the pilot) completed the study. Another two individuals had
announced their willingness to participate, but were excluded due to prior inhaler use. The mean
age of the participants was 28 years and the distribution of men and women was 17:14 (55%:45%).
A clear majority of participants had an academic education (74%, 23/31), another 5 (16%) participants
had attended a university for applied sciences and 3 (10%) participants had completed secondary
education. All participants lived or worked in the Helsinki Metropolitan Area.

2.4. Data Collection

The data was collected over the span of 1.5 months (04/2015–05/2015). Data collection was
carried out in quiet rooms at the University of Helsinki and Hanken School of Economics and all data
collection sessions were carried out without interruptions. Each participant had been asked to reserve
approximately hour for participation. The approximate length of participation time was 45 to 60 min.
The length of the videotaped demonstrations varied from person to person (interval 13–53 s and mean:
30 s). The length of the educational videos varied between 1:30 min and 1:50 min. The rest of the time
was spent filling in the questionnaires and talking to the participants.

The data gathering process included the participants watching educational videos of four inhalers
and demonstrating the use of these inhalers, filling in five questionnaires as well as freely interacting
with the participants and taking notes of additional comments made about the inhalers as well as the
instructional videos. In an attempt to increase the reliability of the analysis, each participant was given
an identification code and their questionnaire responses were linked to their inhaler scores and treated
as anonymous. The material analyzed for this study included 155 questionnaires and 124 videotaped
inhaler demonstrations. A flow chart of the data collection process is presented in Figure 1.
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Inhaler specific 
questionnaire (Q2)

Common questionnaire 
(Q1)

Participant watches 
inhaler demonstration for 

first inhaler (chosen by 
random)

Participant demonstrates 
use of first inhaler. This 

demonstration is 
videotaped

Participant watches 
inhaler demonstration for 
second inhaler (chosen by 

random)

Participant demonstrates 
use of second inhaler. 
This demonstration is 

videotaped

Inhaler specific 
questionnaire (Q3)

Participant watches 
inhaler demonstration for 
third inhaler (chosen by 

random)

Participant demonstrates 
use of third inhaler. This 

demonstration is 
videotaped

Inhaler specific 
questionnaire (Q4)

Participant watches 
inhaler demonstration for 

final inhaler

Participant demonstrates 
use of final inhaler. This 

demonstration is 
videotaped

Inhaler specific 
questionnaire (Q5)

Figure 1. Flow chart depicting the different steps for data collection.

The questionnaires were developed by the authors based on key areas that were identified
after a literature review on inhaler use, inhaler errors and inhaler education. The inhaler-specific
questionnaires (Q2–Q5) were identical and contained both open-ended and closed questions. The main
purpose of the closed questions was to collect data in which characteristics of the different inhalers and
the videos could be easily compared to each other. In the closed questions, participant responses to
questions assessing their perception of different aspects of the devices were elicited using a five-point
Likert scale (strongly disagree, disagree, neutral, agree and strongly agree). The open questions were
designed to give participants an opportunity to freely express their opinions and thoughts on the
inhalers, as well as the educational material shown to them. Examples of the open-ended questions
from the inhaler specific questionnaires can be observed in Table 1.

Table 1. Examples of open ended questions in questionnaires (translated from Finnish).

Example of Ended Questions in Q2–Q5

• What kind of instructions would you need on inhaler technique on order to learn how to use the inhaler?
• How did you feel about the ease of use of the inhaler?
• Did you learn how to use the inhaler based on the video instructions you received?

◦ Please motivate why? Please motivate why not.

First, the participants filled in a common questionnaire (Q1) with questions regarding
demographics, such as gender, educational background, and home town. In addition, the questionnaire
contained questions designed to make sure the participants had no prior inhaler experience.
After watching the educational video for a specific inhaler, the participants were asked to demonstrate
their first attempt at using the inhaler correctly. This demonstration was videotaped. No additional
verbal or demonstrative instructions were given. Participants then moved on to the other inhalers in a
random order. The order was determined by lottery and drawn before the participant started watching
the first demonstrational video. A random order was chosen with the purpose of minimizing the effect
that ordered demonstrations would have on the results. The participants’ personal opinions of the
inhalers, the video material and self-evaluation of their inhaler performance were assessed using a
self-completed questionnaire. Participants’ additional spontaneous comments relating to the inhalers
or the video material were written down and used to complement the answers in the open-ended
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questions. The participants’ inhaler demonstrations were videotaped and analyzed by the researcher
both during and after the demonstration, using an inhaler-specific checklist.

2.5. Educational Videos

The non-verbal demonstrational videos were produced by the Association of Finnish Pharmacies [24]
and developed as a collaboration between the association and representatives from the pharmaceutical
companies representing each device. The videos are used as training tools by pharmacies across
Finland and are publicly available. The videos build on the information provided in the patient
information leaflets (PILs), which have been approved by regulatory authorities. The videos can
be divided into four sections that are common for all videos: introduction of the device; inhalation
instructions’ description on how to read the dose counter; as well as instructions on how to clean the
device. The videos for Diskus and Ellipta also contain information regarding rinsing of the mouth
after use. Participants were asked not to demonstrate mouth rinse.

During the instruction phase, written instructions for every step appeared on the bottom of the
video screen. The steps were performed in chronological order and the entire inhalation process
was demonstrated. As the written instructions appear, each correct step of the inhalation process is
demonstrated by a trained individual. The trained individuals demonstrating the device are different
in each video. The phase which describes how to read the dose counter follows the same format.
Information regarding the dose counter is written below a still image of the device. The dose counter
is highlighted using a red arrow or a red circle. The videos use standardized terminology that can be
found in the PIL.

2.6. Analysis of Data

2.6.1. Frequency and Characterization of Errors

The videotaped inhaler demonstrations were checked against a predetermined checklist. This was
repeated twice by the first author. As a control measure, the second author made random controls.
When determining the frequency of error for each inhaler, only errors that could influence the efficacy
of treatment were noted. For example, not closing the cap of the inhaler properly was not noted as a
critical error. This error could potentially affect the stability of the product long term, but does not
directly affect the measured inhalation. As such this error was not noted.

Errors were defined as: displays of flawed technique or lack of knowledge regarding usage of
the inhaler device that conflicted with the inhaler instructions provided by the manufacturers or
were causing non-optimal inhaler effect. The errors measured from previous studies were used when
compiling the checklist [25]. The errors measured can be observed in Figure 2. Table A1 shows the
inhaler instructions participants received for each inhaler in the educational videos, as well as the
errors deemed critical for each inhaler. The error assessments for each inhaler type vary somewhat
depending on the instructions given to participants. For example, ”Holding one’s breath after the
inhalation” was assessed for Diskus, Easyhaler and Ellipta, but not for Turbuhaler, because this step
was not included in the video instructions.

In the context of this study a faulty inhaler performance was defined as one where participants
made at least one error. A correct inhaler performance was defined as an inhaler performance where
the participant made zero critical errors. The self-evaluated correct use was measured by asking the
participants whether they believed they had used the inhalers correctly.

2.6.2. Analysis of Semi-Structured Questionnaires

Participant comments and answers to open questions were analyzed using qualitative content
analysis [26]. First, all comments and answers to questionnaire questions were gathered into one Word
document and read several times without applying any specific framework. After this, sentences that
were relevant for the objective of this study were separated out and condensed, still bearing in mind
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the context in which they were said. Thereafter, the condensed units were grouped into categories.
Finally, the categories were processed in order to find underlying themes belonging to each of the
categories. In the results section, all participants are given an identification number. All quotes were
translated from Finnish to English by the authors.

 

Figure 2. The errors measured throughout the study.

2.7. Ethics

Approval for the materials distributed and the methodology used was obtained by the Ethical
Review Board in the Humanities, Social and Behavioral Sciences at the University of Helsinki
(statement 4/2015). All participants signed consent forms and were informed how the data would be
gathered and stored. Participants were informed about the study and informed of who would have
access to the data and assured of their anonymity. Participants were told that they could stop the
process at any time without consequences. Participants all gave written informed consent to participate
in the study, and their data were anonymized.

3. Results

3.1. Frequency and Characterization of Errors

Inhaler error frequency varied between the four DPIs. Participants’ self-evaluated correct use
and actual correct use varied greatly (Table 2) and they tended to overestimate their own inhaler
technique. Many participants believed they were exhibiting correct inhaler technique when they, in
fact, exhibited at least one inhalation error. As seen in Table 2, this phenomenon could be observed for
all four inhalers.
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Table 2. The self-evaluated correct use and actual correct use for each inhaler type.

Diskus Easyhaler 1 Ellipta Turbuhaler

Number of participants who believed they had used
inhaler without making a single inhalation error

84%
26/31

77%
24/31

84%
26/31

61%
19/31

Number of participants who actually used the
inhaler without making a single inhalation error

48%
15/31

19%
6/31

55%
16/31

16%
5/31

1 After the completion of the data collection for this study, the inhaler instructions for Easyhaler were updated by
Orion. The update was independent from this study.

The participants’ personal perception of which inhalers were easy to use, and which were difficult,
seemed to relate to the actual results for correct use. Upon self-evaluation, participants most often
perceived that they had used Diskus and Ellipta correctly. These were also the inhalers for which
participants exhibited the fewest number of errors during handling. In contrast, Turbuhaler was the
inhaler for which participants appeared to be the most unsure about their inhaler technique. This was
also the inhaler for which participants exhibited the highest frequency of error.

When comparing the most common inhalation errors, insufficient emptying of the lungs emerged
as the most frequently occurring inhalation error for all inhalers. For Turbuhaler, failure to load the
device was as common as insufficient emptying of the lungs. The total number of inhaler related and
breathing related errors for each device type can be found in Figure 3.

 

Figure 3. Inhaler-related and breathing-related inhalation errors made by participants.

3.2. Results from Semi Structured Interviews

Three major categories were identified when analyzing the semi-structured interviews. For the
first category, three themes were identified, for the second category another three themes were
identified and in the final category six themes were identified. The themes for each category, as well as
examples, can be seen in Table 3.
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Table 3. Three major categories emerged in the semi structured interviews. This table shows the
categories and subcategories identified and an explanatory quote from each sub-category.

Category Sub-Category Explanatory Quote

Visual instructions “I like visual material, so videos worked well for me. This video was
short, concise and easy to understand.” PN9

Factors enhancing
performance Step-by-step instructions “In order to learn, I would need clear instructions of each step of the

inhaler use. This video was enough.” PN2

Type of inhaler “The video was good and the inhaler was fairly easy to use. I don’t
think you need any other instructions (than the video).” PN31

Spoken track
“I think the video was good and the tempo was fast enough. I think
spoken instructions would have been a good addition to the video

instructions.” PN21

Ideas on improving video
education Close-up pictures “I think the video could have been improved by adding close-up

pictures of the stages, a spoken track or background music.” PN27

Table 3. Cont.

Category Sub-Category Explanatory Quote

Complementary material “A checklist on the steps to go with the inhaler would probably be
good.” PN18

Uncertainty of own technique

“I do think that I used the inhaler correctly but I still feel a little
uncertain. I think I would feel better if I could check my technique.”
PN10 “I do think that I used the inhaler correctly but I still feel a

little uncertain. I think I would feel better if I could check my
technique.”

Unanswered questions “I would have liked to know why I had to shake this inhaler but not
the others. PN7

Inhaler “I don’t think I learned how to use this inhaler, at least not very well.
The video was good, but using the inhaler was too hard.” PN22

Factors that were perceived
as difficult Unclear instructions “The video started out simple but became confusing as it progressed.

I don’t remember what should be done and in which order.” PN28

Lack of feedback
“I think video instructions are much better than text instructions
alone. Still, I would like to receive feedback from a pharmacist or

someone else who knows how to use it.” PN20

Tempo of videos “The tempo of the videos was quite fast and I did not have time to
read all of the instructions on the screen.” PN19

Step-by-step explanations, as well the visual aspect of the educational material, were described
as positive and learning-enhancing factors. Factors contributing to a negative perception of a video
included comments on the tempo of the videos as well as the medium’s lack of interaction. Recurring
feedback from participants for all four videos was that the tempo was too fast. The educational video
for Ellipta received the most negative comments with many participants stating that the fast tempo
made it difficult to follow the instructions properly. The instructions for the Easyhaler video were
also criticized for being difficult to understand and having a fast tempo. Some participants (5/31)
also commented that they thought a video was a better way of teaching the use of an inhaler than
just providing them with written instructions. Participants mentioned unanswered questions, unclear
instructions and the lack of feedback as factors they perceived to be difficult with the video instructions.
Uncertainty regarding their own technique was also mentioned as a problem related to the video
instructions. The addition of a spoken track, music or close-up captures were suggested as ways of
enhancing the function of the video training.

When asked what kind of inhaler education would need to be provided for them to best
understand inhaler instructions, participants stated that the instructions should be clear and show the
inhalation process step-by-step, focusing on loading the device as well as proper breathing technique.
The videos used in this study all contained the above-mentioned steps. It was also suggested that
combining the video education with written instructions, or a checklist of the different steps, might
have been a good reminder of how to use the inhaler. Another frequently reoccurring theme was
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feedback, and participants also commented that they would have liked to receive feedback on their
inhaler performance. The general perception was that face-to-face instructions would be good in the
beginning to assure that the inhalation is done correctly. One participant explained:

“I think it would be good if someone checked whether the inhaler is used correctly. After this, the video could
work as a great supplement. Overall, I think the video was clear and the tempo was slow enough.” Participant
nr 1 (PN1).

Similar statements occurred among other participants as well. Some participants explicitly
stated that they thought videos were a good or adequate way of providing inhaler instructions
(6/31). Others disagreed and highlighted that watching an instructional video once was not enough
when teaching correct inhaler technique (5/31). This is an interesting observation, since most
participants still answered that they believed they had used the inhalers correctly. The lack of
feedback and opportunity to ask questions also led individuals to misunderstand the function of
the inhalers. These misunderstandings emerged from the comments made during and after the
inhalation process. In addition, participants frequently asked questions after the inhalation process
or highlighted questions that they wished the videos would have answered. The type of questions
and misunderstandings varied greatly among participants. For example, one participant (PN7) stated
that he would have liked more information on the dosage and how it could be adjusted on the
inhaler. In fact, none of the inhalers provided the option to adjust the dosage for one single inhalation.
Another participant highlighted the issue of storing the product, wondering if it mattered where the
product was stored (PN18), and others discussed shaking one of the inhalers and wondered why this
was necessary (PN7 and PN6).

In each of the videos shown to participants, written instructions for every step appeared on the
bottom of the video screen during the inhalation process. In addition to comments regarding the
fast tempo of some of the videos, participants also commented that the text flashed by very fast and
that it was hard to simultaneously concentrate on reading the text in the video, look at the visual
instructions and let the instructions sink in. It was suggested that verbal instructions in the video
may be more favorable compared to written, as this would allow the participant to concentrate on the
person showing the correct technique instead of concentrating on reading the instructions.

4. Discussion and Conclusions

4.1. Discussion

The high frequency of error for the four inhalers observed in the results seem to indicate that
the non-verbal videos used for this study were an inadequate way of providing inhaler education for
first time users of inhalers. The perceived and actual level of difficulty varied between the inhalers,
and some inhalers proved to be either harder to use or harder to teach through non-verbal video
instructions. (Table 2). As such, one could argue that non-verbal, PIL based educational videos
as a method of providing inhaler education may be more efficient for some DPIs than for others.
Alternatively, the difference could be explained minor by differences in the instructions provided or
differences between the videos. The differences between the videos were consciously minimized by
choosing videos with the same format and structure. Based on comments from participants, the pace
appeared to be slightly different.

Video education could potentially be considered a cost-effective way of providing inhaler
education, at least for some DPIs. The use of video education is supported by previous research
suggesting that patient knowledge and understanding can be improved by combining visual images
and words using video technology [27]. A long-term comparison of small group demonstrations and
video-demonstrations and found small group demonstrations of an interactive nature to be the slightly
more effective alternative for providing inhaler individual education through video [13]. Van der
Palen et al. [13] also found that the improvements achieved both through video education and through
group education showed a significant increase from the baseline. In a study comparing written, video
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and personal instructions for metered-dose inhalers, no significant distinction in inhaler techniques
found between patients instructed in person or by videotape [18]. Interventions using a combination
of educational videos, checklists, leaflets and verbal instructions found that this type of education
significantly improved inhaler technique in patients with COPD, additionally it was found to decrease
attack frequency and dyspnea, and improved quality of life [28]. There is clearly potential for the
development of easily accessible educational methods of providing video instructions, but more work
needs to be done to understand how the needs of patients can be met using video instructions.

Inhaler technique has been found to deteriorate over time (potentially after as little as
2–3 months) [29]. As such, inhaler handling training must occur regularly in order to achieve and
maintain the correct technique [30,31]. Based on the rather high frequency of participant error in this
study, it could be proposed that providing inhaler education via video would be more suitable as a
means of promoting recall in current inhaler patients than when teaching individuals how to use an
inhaler for the first time. This is supported by Wilson et al. [19] who suggests that the use of video and
print interventions can promote recall on inhaler use in asthma patients. A study examining personal
demonstrations by pharmacists as a learning tool concluded that at least three repetitions of device
instructions were needed in order to achieve errorless technique, or less than 10% errors in total [32].
As such, it would be interesting to investigate how repeated video trainings may have affected the
participants’ inhaler technique. Educational videos distributed online allow for the patients to access
the videos at any time in order practice their inhaler technique. There may however be a significant
threshold for patients to go looking for these videos on their own initiative, as real-world patients have
been known to overlook other easily available educational sources such as leaflets [11].

An interesting observation in this study was that participants tended to overestimate their own
inhaler technique. This was apparent for all four inhalers. This is supported by previous research in
patient populations suggesting that patients are often not aware of the fact that they use their inhalers
inadequately, and they often overestimate their own abilities [33]. The observation is problematic given
the concept of video instructions, since the participants are not able to receive feedback on their inhaler
technique and may therefore continue making mistakes. The results suggested that the participants
would have needed feedback on their own performance, and personal demonstrations with an HCP
was often suggested. Correct face-to-face training with feedback supports the patients’ treatment by
making them aware of their inhalation errors, thereby providing clear guidelines on required technique.
The high costs of these types of sessions, however, limit their use in real-life situations and new
alternatives are still needed to assure easy and cost-efficient access to inhaler education. Despite the
participants’ apparent preference for face-to-face demonstrations, many questions regarding this still
remain open, as forms of video education have been found to be equal or superior to personal inhaler
demonstrations [13,18]. Another argument presenting the potentially problematic side of real world
one on one training is that HCPs such as doctors, nurses, respiratory therapists and pharmacists have
been shown to exhibited difficulties when asked to demonstrate the correct technique for inhalers [6,15].
As such, it is important to emphasize, that in order for one on one training to be efficient the HPC must
have sufficient understanding and training of the use of these devices.

4.1.1. Potential Areas for Development in Educational Videos for Asthma

When developing video instructions and educational material instructing on the use of inhalers,
focusing on developing means for providing feedback and interaction would be essential. Results
indicated that participants were often left with unanswered questions regarding the inhalers after
watching the video instructions. Clear misconceptions about information provided in the videos
also emerged. These varied greatly between individuals, which was interesting given that all
participants had received identical instructions. Still, they seemed to interpret and focus on different
parts of the information. In order for some inhaler-naïve individuals to achieve correct technique,
it would be important to provide mechanisms for feedback and correcting misconceptions and flawed
inhaler technique.
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One option would be developing interactive videos or mobile applications, since educational
research appears to suggest that interactive educational videos achieved significantly better learning
performance than non-interactive videos [34]. The importance of providing feedback could also
be incorporated into the inhaler devices themselves in the future. Furthermore, interactive chats
with HCPs could be considered a way of allowing individuals to ask questions and clear up
misunderstandings that arise while learning inhaler technique through video. The combination
of video and written instructions was also suggested by some of the participants in this study.
Orion Pharma has recently included a QR code in the updated patient leaflets for Easyhaler, from which
patients can scan and access video instructions directly on their phones. This represents an interesting
and innovative way of combining written and visual instructions, as well as making these instructions
easily available for the patients [35].

4.1.2. Limitations to This Study

The first limitation of this study was the fact that respiratory flow rate was not measured amongst
participants. Slow inhalation has been described as an inhaler mishandling in several studies [36,37].
Since the participants of this study were non-asthmatic, the assumption is that they have inspiratory
flow rates typical for a healthy individual. As such their results would not be comparable to those of
asthma patients if these measurements had been made.

Secondly, it is important to note that the participants in this study were non-asthmatic and inhaler
naïve. Although this was an attempt to eliminate a bias towards any specific inhaler, it is important to
note that as these individuals did not need the inhalers and as such, may have been less motivation to
learn their use them. This may ultimately have impacted their inhaler technique.

Additionally, the videos used for this study were videos already in use as educational tools for
pharmacists and patients alike. While this allowed for a situation closely simulating the current real
world scenario of already available videos it was also accompanied by problems. The videos used in
this study were all non-verbal, non-interactive of nature. As such the results cannot be extrapolated to
all education videos in asthma.

4.2. Conclusions

Since a majority of the participant inhaler demonstrations exhibited incorrect inhaler technique,
it could be argued that these non-verbal non-interactive video instructions alone are not enough when
teaching technique to inhaler-naïve individuals. The most prominent problem with video instructions
is the lack of feedback to the user regarding their inhaler performance. This may present a genuine
problem, since the results of this study indicated that people tend to overestimate their own technique.

Breathing technique, especially failure to empty the lungs before the inhalation, was the most
common inhalation error among participants. Since the most commonly exhibited error was the same
for all four inhalers, it may be fair to conclude that some steps in the inhalation process may be harder
for individuals to remember and therefore require extra emphasis in order to achieve correct inhaler
technique, especially when teaching individuals how to use an inhaler for the first time. The results
may also be indicating that there is considerable room for improvement in video instructions for the
purpose of teaching individuals how to use a DPI. Another problem with video education arises from
the fact that the users are unable to ask questions and clear up misunderstandings, as expressed by the
participants of this study. E-learning and video education could play a part in providing successful
inhaler instructions in the future, but if so, more interactive approaches providing patients with the
ability to ask questions and receive feedback should be developed.

4.3. Practical Implications

The video instructions in this study were basic, non-interactive, instructional videos that described
each step that should be performed during inhalation. Research on instructional videos in e-learning
has established that students provided with interactive educational videos achieved significantly better
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learning performance and a higher level of learner satisfaction than those who were provided with
a non-interactive video, or no video at all [34]. These findings indicated that it may be important
to integrate interactive instructional video into e-learning systems. If video instructions were to be
more widely used as a method of providing instructions on inhaler technique for inhaler-naïve
individuals, it would be interesting to consider the possibility of developing interactive videos.
Future research should contemplate whether these types of videos would be suitable for providing
inhaler education to patients, and how different types of interactive videos could assist in the goal
of achieving and maintaining correct inhaler technique. This study was performed on a young
population, an interesting subject for future research would be to investigate this phenomenon on an
older population. Investigation on how repeated video training affects inhaler technique would also
be of interest. Furthermore, instead of looking at video as a tool for providing inhaler education to
inhaler-naïve individuals, future research could investigate video education as an educational tool for
maintaining correct inhaler technique in asthma patients on a long-term basis.
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Appendix A

Table A1. The inhaler instructions patients received for each inhaler in the educational videos, and the
errors deemed critical for each inhaler.

Inhaler Instructions Errors measured

Diskus

1. Open your Diskus: Hold it in the palm of your hand, put the
thumb of your other hand on the thumb grip and push the
thumb grip until it "clicks" into place.

2. Load the Diskus by holding the device with the mouthpiece
toward you. Slide the lever away from you as far as it will go
to get your medication ready.

3. Adjust your posture. Keep your shoulders down and head
held high.

4. Breathe out away from the device for as long as you
feel comfortable.

5. Place the mouthpiece gently in your mouth and close your
lips around it.

6. Breathe in deeply and evenly though the Diskus.
7. Remove the device from your mouth.
8. Hold your breath for 5-10 seconds.
9. Calmly breath out through your nose.
10. Close the Diskus by sliding the thumb grip toward you until

you hear a “click.”

1. Failure to open device
2. Failure to hold device in right position
3. Failure to empty lungs before inhalation
4. Failure to load device
5. Failure to hold breath at least 5-10 seconds

after inhalation
6. Exhalation into the mouthpiece

Easy-haler

1. Open the protective cover.
2. Insert the inhaler in a protective case. Make sure that the cover

is on the mouthpiece.
3. Remove the mouthpiece cover.
4. Shake the inhaler vigorously up and down 3-5 times. Do not

trigger the inhaler when shaking it!
5. Hold the inhaler upright.
6. Trigger the inhaler once until you hear a “click” and let the

inhaler return to its original position.
7. Keep holding the inhaler in an upright position.
8. Breathe out normally.
9. Place the mouthpiece in your mouth between your teeth and

close your lips tightly around the mouthpiece.
10. Breathe in through your mouth forcefully and deeply. Take

the mouthpiece out of your mouth.
11. Hold your breath for at least 5 seconds and then breathe out

through your nose.
12. Close the protective cover.

1. Failure to open device
2. Failure to hold device in right position
3. Failure to empty lungs before inhalation
4. Failure to load device

- Failure to shake device
- Failure to press button
- Loading in wrong order
- Triggering inhaler when shaking it

5. Failure to hold breath at least 5 seconds
after inhalation

6. Exhalation into the mouthpiece
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Table A1. Cont.

Inhaler Instructions Errors measured

Ellipta

1. Wait to open the cover until you are ready to take your dose.
Do not shake the inhaler.

2. Slide the cover down to expose the mouthpiece. You should
hear a “click.”

3. Breathe out away from the device for as long as you feel
comfortable. Hold the inhaler away from your mouth - do not
breathe out into the mouthpiece.

4. Put the mouthpiece between your lips, and close your lips
firmly around it. Do not block the air vent with your fingers.

5. Take one long, steady, deep breath in through your mouth.
6. Hold your breath for at least 3-4 seconds.
7. Remove the inhaler from your mouth. Breathe out slowly

and gently.
13. Slide the cover upward as far as it will go, to cover

the mouthpiece.

1. Failure to open/load device
2. Failure to hold device in right position
3. Failure to empty lungs before inhalation
4. Failure to hold breath at least 3-4 seconds

after inhalation
5. Holding fingers on air vents
7. Exhalation into the mouthpiece

Turbu-haler

1. Unscrew the cap and take it off. Hold the inhaler upright.
2. Twist the grip of your Turbuhaler as far as it will go. Then

twist it all the way back. When twisting you will hear a "click."
3. Breathe out deeply away from the device.
4. Put the mouthpiece between your teeth, and close your lips

around it.
5. Breathe in forcefully and deeply through your mouth.
6. Remove the Turbuhaler from your mouth and calmly breathe

out through the nose.
7. Replace the cap.

1. Failure to open device
2. Failure to hold device in right position
3. Failure to empty lungs before inhalation
4. Failure to load device
5. Failure to breathe out through the nose

after inhalation
6. Exhalation into the mouthpiece

Source: [13,25,36,38–40].
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Abstract: For the majority of Belgian hospitals, a pharmacist-led full medication review process is
not standard care and, therefore, challenging to introduce. With this study, we aimed to evaluate
the successes and barriers of the implementation of a pharmacist-led full medication review process
in the geriatric ward at a local Belgian hospital. To this end, we carried out an interventional study,
performing a full medication review on older patients (≥70 years) with polypharmacy (≥5 drugs) who
had an unplanned admission to the geriatric ward. The process consisted of 3 steps: (1) medication
reconciliation upon admission; (2) medication review using an explicit reviewing tool (STOPP/START
criteria or GheOP3S tool), followed by a discussion between the pharmacist and the geriatrician;
and (3) medication reconciliation upon discharge. Ethical approval was obtained from the Ethical
Commission of the Ghent University Hospital. Outcomes included objective data on the interventions
(e.g., number of drug discrepancies; number of potentially inappropriate prescriptions (PIP)); as well
as subjective experiences (e.g., satisfaction with service; opinion on inter-professional communication).
There was a special focus on communication aspects within the introduction of this process. In total,
52 patients were included in the study, taking a median of 10 drugs (IQR 8–12). Upon admission,
122 drug discrepancies were detected. During medication review, 254 PIPs were detected and
discussed, leading to an improvement in the appropriateness of medication use. The satisfaction of
community pharmacists concerning additional communication and the satisfaction of the patients
after counselling at discharge were positive. However, several barriers were encountered, such as the
time-consuming process to gather necessary information from different sources, the non-continuity
of the service due to the lack of trained personnel or the lack of safe, electronic platforms to share
information. The communicative and non-communicative successes and hurdles encountered during
this project need to be addressed in order to improve the full medication review process and to
strengthen the role of the clinical pharmacist.

Keywords: medication review; medication reconciliation; inter-professional communication; clinical
pharmacy; elderly

1. Introduction

Transitions of care are defined as the movement of a patient from one healthcare provider or
setting to another [1]. Subsequent coordination and continuity of care require timely and accurate
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communication between the different care providers [1,2]. There are many barriers to effective
communication, such as the lack of experience, the complexity of healthcare, the distracting nature of
healthcare settings, and the lack of standardization [3].

A lack of communication between caregivers during these transfers of care has been shown to
be linked to poor patient outcome [3] as well as to medication errors [4]. The process of medication
reconciliation guarantees that the medicines the patient should be prescribed match those that are
prescribed. By performing reconciliation at each transfer of care, a comprehensive medication list
is continuously available and adapted to the current clinical situation [4–9]. The comprehensive
medication list is not only important to reduce the risk of medication errors but also serves as the
starting point for medication review [5].

By performing a medication review, potentially inappropriate medication (PIM) use can be
detected. PIMs consist of over-, under-, and misprescribing of drugs [10–12]. Inappropriateness can
occur on several levels: wrong dose, frequency, modality of administration or duration of therapy,
potential drug–drug or drug–disease interaction, no clear evidence-based clinical indication, or the
omission of a clinically indicated treatment or prevention [13]. A screening of the medication by
the clinical pharmacist using a screening tool can be a valuable aid to routine pharmacotherapy
and pharmaceutical care and can be part of a shared decision-making process between physicians
and pharmacists [14]. Several explicit (criteria-based) and implicit (judgement-based) methods to
screen for inappropriate prescribing in older patients have been published including the Medication
Appropriateness Index (MAI) [15,16], the Screening Tool for Older Persons potentially inappropriate
Prescriptions/Screening Tool to Alert for Right Treatment (STOPP/START) [14,17], and the Ghent
Older People’s Prescriptions community Pharmacy Screening (GheOP3S) tool [18].

The complete process of medication reconciliation and review is a good example of a clinical
pharmacy service, as it can be performed at an unplanned hospital admission. Clinical pharmacy
services, in general, aim to provide patient care that optimizes medication therapy and promotes health,
well-being, and disease prevention [19]. However, the introduction of clinical pharmacy services both
in primary, secondary, or tertiary care has known some difficulties [20].

To support all Belgian hospitals to introduce or expand clinical pharmacy services, the government
implemented supplementary financing (0.25 full-time equivalents (FTE) per 200 beds with a maximum
of 2 FTE) [21]. Moreover, the government wrote an implementation plan focusing on four domains
with specific subjects or goals for each year (see Supplementary Table S1) [22]. Besides this (financial)
encouragement, the implementation of clinical pharmacy is necessary for the hospital to obtain
a quality accreditation label. This accreditation is not mandatory but it is an unbiased proof of the
process quality in the hospital [23]. Several standards are relevant for clinical pharmacy services in
order to improve patient and medication safety.

The new resources provided by the government has enabled the hospital described in this study
to supplement the team with a clinical pharmacist (0.5 FTE). This study was conducted to explore the
possibilities, the difficulties, and the stakeholders’ views on implementing a full medication review
process in the hospital setting. We also aim to provide an overview of the communicative contacts
during the process.

2. Methods

2.1. Study Design and Participants

This manuscript reports on the (communicative) successes and barriers that were perceived
during a prospective interventional study that was carried out from March to September 2016. Patients
were eligible if they (1) had an unplanned admission to the geriatric ward; (2) were at least 70 years
old; (3) took at least five drugs chronically at the time of admission; (4) were not hospitalized in
the preceding 3 months; and (5) did not have any form of cognitive impairment (mini-mental state
examination (MMSE) <21/30 or documented confusion as determined by the clinical judgement of
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the physician or nurse). The study received ethical approval from the Ethical Commission of Ghent
University Hospital. All patients provided an informed consent.

2.2. Study Setting

The study was carried out in the General Hospital in Oudenaarde (Belgium), a local hospital
with 235 beds and 3 hospital pharmacists. Prior to the study, a number of changes were introduced
to enable the minimal conditions to perform clinical pharmacy. A vision on clinical pharmacy was
outlined in cooperation with the Pharmacy and Therapeutics Committee. This included access to the
full electronic patient file, granted to the pharmacists after approval by the medical board. In 2016,
the main focus was shifted to medication reconciliation at the time of admission and discharge. Before
the intervention described below, a hospital-wide basic protocol to improve medication reconciliation
was developed and implemented in cooperation with the hospital pharmacy.

2.3. Intervention

The intervention consisted of an extended medication reconciliation at the time of admission
and a medication review by the clinical pharmacist. Both were completed within 72 h of admission.
Additionally, a medication reconciliation was performed at the time of discharge. A summary of the
methods of communication is shown in Table 1.

Table 1. Summary of the actions and corresponding methods of communication within each step of
the intervention.

Source of Information Action Means of Communication

Medication reconciliation upon admission

Patient file Obtain initial list of medication Electronic consultation
Patient Structured interview Face-to-face
Community pharmacist Request dispensing history Phone
GP (if needed) Request medication history, clarification Phone
Treating physician Report and discuss discrepancies Phone, internal e-mail

Medication review

Patient file Obtain data needed for screening Electronic consultation

Treating physician Discuss results of the medication review Internal e-mail within 72 h upon admission
and weekly face-to-face discussion

Medication reconciliation upon discharge

Patient file Review of the discharge medication list Electronic consultation
Treating physician Discuss discrepancies Face-to-face, phone, internal e-mail
Patient Discuss discharge medication list Face-to-face
GP Provide pharmaceutical discharge letter Mail
Community pharmacist Provide pharmaceutical discharge letter Mail

Follow-up

GP Discuss pharmaceutical discharge letter Phone
Community pharmacist Discuss pharmaceutical discharge letter Phone

2.3.1. Medication Reconciliation upon Admission

For patients included in the study, the clinical pharmacist obtained the best possible medication
history, starting with the initial medication list that was used by the ward upon admission. This initial
list was composed by the treating physician with the support of a nurse, following the standard
hospital procedure, making use of one or more extra sources including (1) the electronic prescription
file if the patient was previously admitted; (2) the shared medical record from the collaborative care
platform; (3) the referral letter of the GP, if applicable, and (4) the patient interview at admission.
Subsequently, the full electronic patient file was consulted by the clinical pharmacist and discrepancies
were noted. A structured interview with the patient or caregiver was performed in order to clarify the
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current drug use. For each drug included in the medication list, the current use, dosage, and time of
administration were checked. Additionally, the limited questions list—which was proven they could
reveal omissions [24]—and questions on previous adverse drug events or allergies were discussed.
Subsequently, a telephone interview was performed with the community pharmacist in order to obtain
the full dispensing record for the preceding 6 months. In Belgium, for chronic patients it is advised that
besides all prescribed medications, all dispensed over-the-counter (OTC) medications are registered.
As well, dispensing records are shared among all community pharmacies. No OTC medication is
dispensed outside of community pharmacies. In some cases, it was necessary to contact the general
practitioner (GP) to obtain information from his personal medical record (Figure 1).

Figure 1. The different patient records consulted during the reconciliation process.

The treating physician was informed of every discrepancy between the initial medication list and
the best possible medication list. Based on the current status of the patient, the treating physician
adjusted the electronic prescription in order to provide optimal therapy. The detected discrepancies
were classified as follows: (a) omission on initial list; (b) patient does not take this drug; (c) wrong
dose; (d) wrong modality of administration (route/time of administration); (e) wrong formulation;
(f) relevant information on duration of therapy; and (g) allergy previously not registered in file.

Additionally, the contacted community pharmacists were questioned about (1) the presence of
a medication list; and (2) their opinion on this inter-professional communication between pharmacists
in primary and secondary care.

2.3.2. The Medication Review Process

For the medication review process, patients were allocated to three different groups based on
ward and treating physician. The first group consisted of patients treated by a geriatrician on one ward
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and these patients’ medication lists were screened with the STOPP/START criteria [14,17]. The patients
in the second group were treated by the same geriatrician but on the other ward and were screened
with the GheOP3S tool [18]. Patients who were treated by another internal medicines physician were
allocated to the third group, the control group, in which no screening was performed. The medication
screening was performed by the clinical pharmacist (LDB) and was based on a pharmaceutical patient
file specifically drawn up for the study. This file included (a) the best possible medication history;
(b) the current and previous prescriptions in the electronic prescriptions program; (c) relevant adverse
drug reactions that occurred in the past; (d) relevant medical history and diagnosis; and (e) information
on the current admission, including diagnosis and laboratory results. Although most information
was present in the full electronic patient file, it was unstructured. Information could be added to
the electronic record, could be in ‘free-text notes’, or in separate pdf documents (i.e., reports from
previous admissions or consults within the hospital). We measured the time needed to compose this
file. Detected items were first clinically judged by the clinical pharmacist (e.g., check serum potassium
when an ACE inhibitor and a potassium-sparing agent were combined), and recommendations for
relevant items were sent to the geriatrician by internal e-mail. The geriatrician adjusted prescriptions
when needed and an additional meeting between the geriatrician and the pharmacist was set up once
a week to discuss recommendations and acceptance.

In order to estimate the impact of the screening, the adapted MAI (aMAI) [15,16] was calculated
by the clinical pharmacist (LDB) and an independent reviewer (ET) in a post-hoc analysis. Medication
use at both admission and at discharge were evaluated. A low or high aMAI score suggests appropriate
or inappropriate use of the medication, respectively.

2.3.3. Medication Reconciliation upon Discharge

Upon discharge, the clinical pharmacist reviewed the discharge medication list by comparing it
with the medications upon admission, changes during hospital stay, and instructions mentioned in
the discharge letter. Unintended discrepancies between the different sources were discussed with the
geriatrician and incorrect sources were adjusted in order to avoid confusion in the future. Immediately
before discharge, the clinical pharmacists discussed the discharge medication with the patient or
caregiver. Changes were emphasized, such as starting, changing, or ceasing medication. The necessary
counselling was provided for new drugs, such as administration instructions (with/without meal,
time of administration), alarm symptoms of frequent adverse drug reactions, or possible important
interactions with food or other drugs. At the end of this counselling, the patients or caregivers were
asked if this extensive information session was helpful in understanding the discharge medication list.
Moreover, to evaluate the effect on transfer between settings, a pharmaceutical discharge letter was
sent to half of the general physicians and community pharmacies of the included patients. This letter
contained the discharge medication list, as well as details on the changes compared to the prior
medication list. During a follow-up phone call to the receiving general physicians (GP) and community
pharmacists, the added value of the pharmaceutical discharge letter was discussed. Three questions
were asked: (1) Do you think this letter is useful? (2) What actions do you undertake upon receiving
the letter (read, read and file, don’t read)? (3) Do you have suggestions to improve this clinical
pharmacy activity?

2.4. Experiences

A special focus was placed on the different needs for communication within every step of
the process. Upon initiation of the pilot project, all internal stakeholders (pharmacist, physician,
nurses, etc.) were asked to gather their impressions and experiences (both positive and negative) during
the process. These experiences were shared during the other contacts with the clinical pharmacist.
Moreover, the professionals were asked to provide ideas on how the performed clinical pharmacy
activities could be improved. A short report was written by the clinical pharmacist after every contact
that contained relevant information on the process and the impressions of the people involved.

111



Pharmacy 2018, 6, 21

2.5. Analysis and Outcomes

This project aimed to identify the successes and barriers encountered during the implementation of
a full medication review process as an example of a clinical pharmacy service in a hospital. The primary
outcomes were number and type of medication discrepancies at admission and the improvement of
prescribing appropriateness. All other outcomes were considered secondary. Both were evaluated
and analyzed by the pharmacist in a descriptive way. Descriptive statistics are displayed as counts
with percentages, median with interquartile ranges (IQR), and means with standard deviations (SD) as
appropriate. Information about experiences is reported qualitatively.

The combination of the results of the interventions and the experience of all participants, both
patients and healthcare workers, resulted in a summarizing box for each step of the project, divided
into three parts: (1) successes; (2) barriers; and (3) recommendations for the different involved partners.

3. Results

3.1. General

In total, 52 out of 261 (20%) admitted patients were included in this study. The other 80% of
patients were excluded based on the first exclusion criteria following this cascade: (1) age < 70 (n = 20);
(2) taking <5 drugs at home (n = 38); (3) admission to a geriatric ward less than 3 months ago (n = 40);
(4) cognitive impairment (n = 94), or (5) absence of the clinical pharmacist or no consent (n = 17),
and received standard care.

3.2. Medication Reconciliation at Time of Admission

Fifty-two medication reconciliations were performed. The final medication lists totaled 529 drug
or food supplements (median of 10 per patient (IQR 8–12)). In total, 122 discrepancies (122/529; 23%)
were detected; 58 (11%) were obtained or altered after the structured interview with the patient or
caregiver (median of 1 per patient (IQR 0–2)) and 64 (12%) after consultation with the community
pharmacist (median of 1 per patient (IQR 0–2)). For 10 patients (19%), no community pharmacy
could, however, be consulted (patients living in a nursing home, family member chooses community
pharmacist, or patient did not have a regular community pharmacist). For some patients, the general
physician (GP) was contacted when relevant information was missing. These communications often
required multiple attempts due to inaccessibility of the GP or patient file while the GP was performing
home visits.

The types of discrepancies are depicted in Table 2. Supplementary Table S2 shows the anatomical
and therapeutic classes of the drugs that were involved in the 122 items recovered or altered after
patient/caregiver or community pharmacist interview, as well as some examples.

Table 2. Types of detected discrepancies during medication reconciliation upon admission.

Types of Discrepancy n (%)

Total 122
Omission on initial list 83 (70%)

Patient does not take drug 19 (16%)
Wrong dose 14 (12%)

Wrong modality (route/time of administration) 2 (2%)
Allergy previously not registered in file 2 (2%)

Wrong formulation 1 (0.5%)
Information on duration of therapy 1 (0.5%)

Every contacted community pharmacist (n = 20, some patients visited the same community
pharmacy) was positively surprised with the request for additional information and considered this
contact positive. For only two patients, the community pharmacist said a medication list was available.
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One pharmacist mentioned that she asks patients with complex schemes whether they desire one and
often (9/10) patients say they do not want or need one.

The process to obtain the best possible medication history was time consuming with patient
interviews sometimes taking over 20 min, or due to the need for multiple attempts to contact the
pharmacists or GPs.

3.3. The Medication Review Process

The creation of a useful and clear pharmaceutical patient file took an average (±SD) of
23.5 (±10.5) min. The subsequent mean (±SD) time needed to perform the medication review using
the GheOP3S tool and the STOPP/START criteria was 12.0 (±4.3) and 15.2 (±4.9) min, respectively.
A total of 254 PIMs were detected, resulting in 195 therapeutic recommendations for the treating
geriatrician after clinical judging by the pharmacist (see Supplementary Table S3). Thirteen percent of
the recommendations was fully accepted and 6% was partially accepted (e.g., different dose, different
alternative drug). Incorrect screening by the pharmacist was observed due to incompleteness of the
patient file at the time of consultation by the clinical pharmacist or due to misinterpretation or mistakes
by the pharmacist. There was an improvement in the aMAI scores for 75% and 88.2% of the patients
after screening with the GheoP3S tool (n =20) or STOPP/START criteria (n = 17), respectively. In the
control group (n = 9), this improvement was seen in only 55.6% of patients (Table 3). Due to the small
sample size of this study, it was not possible to perform statistical analysis on the results. However,
a clear trend towards an improvement of prescribing appropriateness, as expressed by a decrease in
aMAI, was observed with both the GheOP3S tool and the STOPP/START criteria.

Table 3. Changes in MAI scores from admission to discharge.

GheOP3S STOPP/START Control

Number of patients upon discharge 20 17 9
Patients with improvement in MAI score n (%) 15 (75%) 15 (88.2%) 5 (55.6%)
Patients in whom MAI score stayed equal n (%) 4 (20%) 1 (5.9%) 3 (33.3%)
Patients with deterioration in MAI score n (%) 1 (5%) 1 (5.9%) 1 (11.1%)

GheOP3S: Ghent Older People’s Prescriptions community Pharmacy Screening; STOPP/START: Screening Tool for
Older Persons potentially inappropriate Prescriptions/Screening Tool to Alert for Right Treatment.

3.4. Medication List at Discharge and Pharmaceutical Discharge Letter

A total of 46 of the included patients were discharged within the study period. Six patients were lost
in follow-up due to death during admission or discharge beyond the study period. Forty-one medication
lists were evaluated by the pharmacist upon discharge, as 5 patients were discharged during the absence
of the participating pharmacist. Overall, there was a good agreement between the medication list and
the information in the discharge letter from the physician. The most important detected non-agreements
were the omission of warfarin on a scheme and the wrong dose of pantoprazole. Other interventions by
the pharmacist were the substitution to the brand or generic drug used at home from a different brand
or generic drug during hospitalization or the adjustment of modalities of administration (e.g., time of
administration, need to be sober). Every patient with whom the medication list was discussed evaluated
this intervention positively.

For 24 patients, a pharmaceutical discharge letter was sent to the general physician and community
pharmacist. Seventeen of the 18 pharmacists thought the information in this letter was useful and
saved the information in the pharmacy software or patient file. Only 7 of the 16 general physicians were
positive. Main reasons to not support this were (a) information is already available in the discharge
letter; (b) unnecessary with the anticipation of an upcoming shared electronic patient file; (c) additional
administrative burden (another letter to read and file).
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4. Discussion

We performed a prospective interventional study, implementing a full clinical pharmacy service
in a local Belgian hospital. The service consisted of medication reconciliation at the time of admission,
a medication review, and a medication reconciliation at the time of discharge. Fifty-two patients were
included. A discrepancy was detected for about one in four drugs. Medication review with a validated
tool improved medication appropriateness according to the MAI score. A discharge consultation with
the clinical pharmacist was positively evaluated by the patients.

4.1. Medication Reconciliation at Time of Admission

The results show a positive influence of a pharmacist-led medication reconciliation upon
admission, which is in line with many previous studies [7,8,25]. It also reflects the importance to
consult more than one source to obtain information on the patient’s medication history [5]. The number
of detected discrepancies in this study through the communication with the community pharmacist is
probably an underestimation of the actual possible gain of information, as the community pharmacist
could not be contacted for about one-in-five patients. Difficulties to obtain the best possible medication
history following this protocol are expected when patients with cognitive impairment are admitted,
as they most likely will lack knowledge on their current and previous drug use, as well as on their
community pharmacy.

Many of the detected discrepancies led to changes in the prescriptions during the first days
of admission and thus decreased the risk of therapeutic failure or medication errors. Some of the
omissions concerning (non-)prescription drugs provided valuable information on additional symptoms
experienced by the patient, as these symptoms could be signs for adverse drug reactions (e.g., fall
incident with head wound after recent initiation of tramadol/paracetamol; or the need for chronic
laxatives or artificial tears due to long term combination of drugs with anticholinergic properties).
Additionally, the use of, for example, calcium supplements at home is relevant due to the possible
influence on the absorption of several drugs. In contrast, some of the discrepancies were not taken into
account by the physician in his evaluation of the prescriptions, such as the omission of multivitamins
or homeopathic preparations.

As communication between the pharmacist and geriatrician was performed by telephone call
or by e-mail, the only trace was the adjustments by the geriatrician in the electronic prescriptions.
In order to improve traceability of the activities and interventions, as well as to provide all known
information to every healthcare provider of the patient, future projects would benefit from registration
in the electronic patient file. Ideally, this should be done in a section specifically designated for
pharmacotherapeutic information.

The request for information on the medication dispensing history was positively experienced by
the community pharmacists. Community pharmacists have a strong therapeutic relationship with
patients and have access to the full dispensing records. Community pharmacists should use this
important qualification in, for example, providing medication lists to patients. They should also
inform patients on the helpfulness of an updated medication list in (often unexpected) transitions
of care. This key role of the community pharmacist has been recently confirmed by the approval of
a multiannual framework in Belgium [26]. Patients with chronic conditions will be able to choose
a family pharmacist to help them in the follow-up of their treatment. The family pharmacist can help
by providing the patient with an up-to-date medication list and supporting the patient in obtaining
maximal therapeutic adherence. Compared to the easy and fast communication with the community
pharmacists, contact with the general physicians was more difficult. We often needed multiple attempts;
however, the required information was always obtained within a reasonable period.

An important barrier to implement a thorough medication reconciliation as standard care is
the time to perform this task. Obtaining the best possible medication history through the above
described procedure requires staff who are sufficiently trained to perform this task, possibly a pharmacy
technician. Moreover, it is a time-consuming process and staffing is not equal 24/7, making it difficult

114



Pharmacy 2018, 6, 21

to provide this service on a regular basis. However, the process of medication reconciliation could be
facilitated through a centralized (pharmaceutical) patient file, which creates the possibility to share
information between healthcare providers and settings. The Virtual Integrated Drug Information
System (VIDIS) platform is being developed by the Belgian government for this purpose but is not yet
implemented in every hospital or pharmacy and is, therefore, not yet usable. Until the implementation
of this platform, the need for an extensive process of medication reconciliation remains. A summary of
the successes, barriers and recommendations concerning medication reconciliation upon admission
can be found in Table 4.

Table 4. Box 1: Medication Reconciliation upon Admission.

Successes

• Identification of a high number of
discrepancies after the consultation of
multiple sources

• Identification of additional symptoms or
adverse reactions through medication use

• Communication with community pharmacy
was appreciated by both parties

Barriers

• Lack of patient knowledge (whether or not due to
cognitive impairment)

• Confusion due to discrepancies between sources
• No registration of medication reconciliation in

patient file, no separate pharmaceutical section
• Accessibility of general physician
• Time consuming, 24/7 serviceLack of an integrated

(pharmaceutical) centralized patient file

Recommendations for

• Patients: always bring an up-to-date medication list, including non-prescription medication
• Hospitals: provide a protocolled medication reconciliation procedure, including registration in patient

file and train healthcare providers to perform them
• Community pharmacists: provide a clear medication list for the patient, including OTC drugs; encourage

patients to keep medication list up to date
• Software: develop/provide a section for pharmaceutical interventions in patient file
• Government: facilitate transfer of information (centralized patient file), fund community and clinical

pharmacists to improve and expand seamless communication of drug use

4.2. The Medication Review Process

The current software system used in the hospital is not sufficiently integrated to facilitate
the creation of a useful pharmaceutical file consisting of crucial patient diagnostic, laboratory,
and prescribing (history) information. The need to consult many different sources increases the
risk of missing relevant items. Moreover, gathering the information takes a lot of time and decreases
the number of patients for whom a medication review can be executed. A clear, uncomplicated patient
file is again a must-have in order to perform medication reviews in a timely manner. This integrated
patient file should be available for every professional with a therapeutic relationship with the patient.
Also, physicians and other healthcare workers should be motivated to keep the file up to date and to
make sure that everyone who is involved in the treatment of the patient is sufficiently informed.

The time needed to perform a medication review and to formulate the recommendation was
comparable for both tools. This shows that when a clear patient file is present, medication review
can be performed within a reasonable amount of time. The adjustment of about 20% of the potential
inappropriate prescriptions depicts the potential role a clinical pharmacist can play in the optimization
of the medication list.

In most cases, the geriatrician read the internal e-mail containing the recommendations; however,
some were missed and recommendations were only evaluated during the weekly meeting. In the
case of acceptance of the recommendation, this could lead to a delay in therapeutic change of up to
7 days. To avoid these unnecessary and potentially harmful delays, adjustments in communication
strategy are necessary. For example, when recommendations are communicated through e-mail,
reading confirmations should be asked for. Moreover, everything should be registered in the patient
file, readily available for the physician, and a system should be set up to notify the physician that
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recommendations are present. A more intense follow-up with a reminder for the physician after
a certain amount of time could also be beneficial.

Another way to improve communication is the presence of the clinical pharmacist during
multidisciplinary meetings. As such, medication-related issues could be addressed on a regular
basis. The pharmacists can also be present on the ward or participate in ward rounds in order to
provide immediate pharmacological support, a strategy that has been proven to be successful [27–29].
Table 5 summarizes the successes and barriers encountered during this part of the project, as well as
shows the recommendations to the different involved partners.

Table 5. Box 2: Medication Review and Therapeutic Recommendations.

Successes

• Full access to patient file
• Relatively fast screening with the tools
• Identification of a significant amount

of PIMs
• Improvement in prescribing

appropriateness (MAI scores)
• 20% of therapeutic recommendations

were accepted

Barriers

• Scattered information across different programs: risk
of incomplete pharmaceutical file + time consuming

• Continuity of presence of pharmacist(s) and
participating physician(s)

• Incorrect screening by the pharmacist
• Inefficient communication
• Agreements prior to interventions on what to

recommend (service level agreement)

Recommendations for:

• Patients: empower patients: they should be involved in decisions
• Hospitals: provide access to complete files for clinical pharmacist; integrate the presence of pharmacists

in multidisciplinary meetings/ward rounds (in order to increase insight into patient condition);
encourage and support multidisciplinary meetings

• Government: financing of sharing files and the execution of medication reviews
• Training: improve training of physicians and pharmacists to perform medication reviews and to

improve communication
• ICT + research: improve electronic patient file management, create automatization of screening, develop

clinical decision support systems

4.3. Medication List at Discharge and Pharmaceutical Discharge Letter

Discharge is another important transfer of care that requires specific attention. The patient
or caregiver should be informed on the correct therapeutic plan to follow after the hospitalization,
which starts with a correct medication list. Evaluation of the scheme by the clinical pharmacist showed
that the majority of the schemes were concordant with the actual therapeutic plan of the physician,
as noted in the patient file and the discharge letter. However, the detection of some errors confirmed
the usefulness of a review, as in rare cases important drugs were omitted or the dosage was incorrect.
Additionally, the frequent need to substitute some drugs to the brand the patient was using prior
to hospitalization is an important intervention as this could lead to confusion or even double intake
of the same drug. The preparation of the medication list prior to discharge is a condition to be able
to perform this clinical pharmacy activity. During the study, the participating geriatrician always
provided the scheme on time. The software supporting this activity was, however, evaluated to not be
user friendly, keeping other physicians from preparing a medication list. The participation of only one
clinical pharmacist in the project caused the service of the evaluation of the discharge medication list
to not be continuous.

Due to the lack of a safe electronic system used by every healthcare provider to share patient
information, the pharmaceutical discharge letters were sent by conventional mail. Community
pharmacists reacted overall very positively to the pharmaceutical discharge letter. They believed
they could provide better pharmaceutical care for their patient as they could inform the patient on the
changes. The therapeutic plan was also clearer for the pharmacist him/herself, which made them more
confident they were dispensing the correct drugs. General physicians’ opinions on the pharmaceutical
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discharge letter were divided. The reason to support the use of this letter was the elimination of the
need to search the entire discharge letter for scattered information on pharmacotherapeutic information.
A summary of the experiences and recommendations on medication reconciliation upon discharge is
provided in Table 6.

Table 6. Box 3: Medication Reconciliation upon Discharge.

Successes

• Informing patients on medication list upon
discharge (pharmaceutical care!)

• Pharmaceutical discharge letter
• Extra information for community pharmacist

Barriers

• Software not user friendly to prepare scheme
• Time-consuming process
• Communication with other healthcare

providers: mail versus safe electronic system

Recommendations for:

• Patients: inform them about the possibilities
• Hospitals: implement structural discharge consultation with clinical pharmacist; increase awareness

of physicians for the importance of a medication list
• Government: support development of safe ways for communication (VIDIS); increase funding for

clinical pharmacy activities
• ICT: facilitate the preparation of the medication list upon discharge

5. Strengths and Limitations

To our knowledge, this is the first study to provide an overview of the communicative contacts
during a full medication review process by a clinical pharmacist. The successes and barriers were
analyzed from both a quantitative and qualitative perspective, taking into account the opinions of every
involved participator in the process. Additionally, the large amount of information and experiences
were used to formulate recommendations, which could support the short- or long-term improvement
of the implementation or expansion of a full medication review process.

The recommendations described in the study could apply to different patient populations,
as medication reconciliation or medication review are important processes for every patient undergoing
a transition of care, taking multiple drugs, or with a complex pathology. Moreover, the results from
the study could be beneficial for other types of institutions, such as nursing homes, as they also often
struggle with the same barriers.

Nevertheless, this study has some limitations. The small number of included patients precluded
the statistical comparison of the groups, resulting in only descriptive statistics. This project shows
there is a need to include patients with cognitive impairment in studies evaluating the effect of
medication screening tools, as they represent a major part of geriatric patients requiring hospitalization.
Moreover, the positive effect of screening on medication appropriateness, as reflected in improvement
of outcome parameters such as MAI score, cannot be extrapolated to a positive effect on other outcomes,
such as drug reactions, drug-related hospital admissions, healthcare use, patient reported outcomes,
and mortality [30,31]. These parameters are affected by many interventions and not only by the
medication review by the pharmacist. There is, however, not yet a consensus on how to evaluate the
effect of a medication review as the outcome reporting from published trials is heterogeneous [30].
Therefore, future trials evaluating the effects of pharmacist-led medication reviews should use a core
outcome set (i.e., an agreed standardized collection of outcome variables that should be measured and
reported in all trials for a specific clinical area [30]).

Another limitation was the participation of only one clinical pharmacist and one geriatrician,
compromising the continuity of this clinical pharmaceutical service. For the pharmacists, the problem
is dual: (1) a shortage of staff to provide continuous service; and (2) the lack of training of the hospital
pharmacists to perform this task. Shortage of staff is, however, being partially addressed by the
Belgian government through structural financing. Nevertheless, the level of knowledge of this subject
in Belgian hospital pharmacists should improve in the upcoming years as the training of hospital
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pharmacists has been prolonged (from 1 to 3 years), with additional focus on clinical pharmacy
(theoretical course + training program), and hospital pharmacists could further specialize in clinical
pharmacy by following additional courses [23,32]. Informing physicians (in training) on the positive
influence of a clinical pharmaceutical intervention could increase their enthusiasm to collaborate.

The experiences of the involved healthcare workers were collected by the same clinical pharmacist
who was involved in the execution of the clinical pharmacy service, in reports of the often verbal
inter-professional contacts. As this could possibly introduce bias in the obtained results, future studies
could benefit from written questions or independent interviewers. Additionally, a formal analysis
with focus groups is needed; however, this was beyond the scope of this implementation study.

6. Future Perspectives

Clinical pharmacy services can only be effective if the treating physician uses the results to
optimize patient treatment. Therefore, the results from the pilot project will be reported to the medical
staff of the hospital in order to create awareness on the potential role of clinical pharmacy for their
patients and to stimulate their enthusiasm. After performing and evaluating this pilot project, we are
ready to introduce front-office clinical pharmacy at our local hospital. Every project should be preceded
by adequate training of the involved pharmacists and other healthcare workers, as well as by the
definition of a clear communication plan.

The differences in expectations on inter-professional communication between pharmacists and
GPs have been recently described for the German situation by Weissenborn et al. [33]. A similar study,
performed on a local or national level in Belgium, could be helpful in the development of means of
communication, including standardized recommendations, suitable for every professional.

As demonstrated in the analysis of our pilot project, further extension of clinical pharmacy,
in general, will need optimization on different levels. Healthcare providers should receive intensive
training and should recognize each others’ roles in the optimization of medication and patient safety.
Interdisciplinary and seamless healthcare can be facilitated by the creation of structured patient files
that are easily and securely accessible by every professional and with the possibility to communicate.
This should be developed both locally (within the hospital) and externally through the VIDIS platform
currently under development.

7. Conclusions

The introduction of clinical pharmacy should be considered in every hospital as this has
a significant impact on patient safety and patient care. The importance of a prominent role of the
clinical pharmacist in the optimization of drug use in older people through the implementation of
a full medication review process has been shown in this study. However, opposite every success,
several barriers were detected or perceived, showing the difficulties in setting up a structure to
be able to perform clinical pharmaceutical activities. Clear inter-professional communication has
been shown to be essential during every step in order to obtain positive results and to facilitate the
process. The identification and analysis of the communicative and non-communicative successes and
hurdles encountered during this project need to be addressed in order to improve the full medication
review process.

Supplementary Materials: The following are available online at http://www.mdpi.com/2226-4787/6/1/21/s1,
Table S1: Domains and themes in the action plan of the Belgian Government (2015–2020); Table S2: Anatomical
and therapeutic classes of the drugs involved in the discrepancies detected after medication reconciliation; Table
S3: Detected PIMs with the GheoP3S tool (a) and the STOPP/START tool (b).
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Abstract: Patients may intermittently require antimicrobial therapy with a QTc-prolonging antibiotic,
which presents a challenge for prescribers of patients already taking a QTc-prolonging antiarrhythmic.
Manufacturers recommend close monitoring for evidence of QTc-prolongation with the concomitant
use of QTc-prolonging medications, but the monitoring parameters are not well-defined. Previous
studies recommend a surveillance electrocardiogram (EKG) be completed both before and after
the initiation of QTc-prolonging medications, but it is unknown to what degree EKGs displaying
the QTc-interval are used to alter physician order entry and pharmacist order verification during
concomitant therapy. A retrospective chart review was conducted between October 2015–September
2016 to assess prescribing and monitoring habits for patients taking an antiarrhythmic and
a concomitant QTc-prolonging antibiotic. Of the 42 patients who received at least one dose of two
QTc-prolonging agents, 36 (85.7%) received a baseline EKG, and 23 (63.8%) received a follow-up EKG.
Pharmacists intervened on this drug–drug interaction and recommended follow-up EKGs only three
times (8.3%) and offered alternative therapy recommendations once (2.8%). The QTc-interval was
not optimally monitored in some instances for patients concomitantly receiving two QTc-prolonging
agents. These results stress the importance of inter-professional communication to place an
emphasis on follow-up monitoring or use of alternative therapy agents to avoid the drug–drug
interaction altogether.

Keywords: QTc-prolongation; electrocardiogram; antiarrhythmic; macrolide; fluoroquinolone;
drug-interaction

1. Introduction

The QT-interval on an electrocardiogram (EKG) represents the depolarization and repolarization
of cardiac ventricles. On a 12-lead EKG, the QT-interval is measured from the beginning of the
QRS complex to the end of the T wave as it returns to baseline. Several factors such as gender,
heart rate, underlying arrhythmias, and conduction defects influence the QT-interval. The QT-interval
will vary depending on heart rate. To standardize the measurement to a heart rate of 60 beats
per minute, the QT-interval is corrected and referred to as the QTc [1]. The QTc allows for
comparison of the QT-interval across a range of heart rates. The most universally adopted method for
correcting QT-intervals for heart rate is the Bazett’s formula (Corrected QT-interval (QTc): QT/

√
RR in

seconds; RR is the interval from the peak of one QRS complex to the peak of the next as shown on
an electrocardiogram) [1]. QTc-prolongation is defined as a QTc-interval of >450 milliseconds (ms) in
males, and >470 ms in females, and can predispose patients to life-threatening ventricular arrhythmias.
Several medications have been implicated in the prolongation of the QTc-interval. A complete
resource of medications, stratified according to QTc-prolonging risk, can be found at crediblemeds.com.
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QTc-prolongation can occur in up to 10% of patients taking QTc-prolonging antiarrhythmics (including
amiodarone), and <1% of patients taking macrolide or fluoroquinolone antibiotics. The concomitant
use of two QTc-prolonging medications increases this risk [1]. Manufacturers recommend close
monitoring for evidence of QTc-prolongation with the concomitant use of QTc-prolonging medications,
while previous studies recommend that offending drugs should be discontinued in patients who
develop a prolonged QTc-interval >500 ms, or an increase in QTc-interval of >60 ms on follow-up
EKG [2–8]. However, it is unknown whether EKGs are used to alter prescribing and monitoring habits
when these medications are combined. This is the first study to observe the real-life prescribing and
monitoring habits for patients taking an antiarrhythmic and a concomitant QTc-prolonging antibiotic
at a large, academic medical center.

2. Materials and Methods

A retrospective chart review, exempt from IRB-approval, was completed to observe the prescribing
and monitoring habits for patients taking an antiarrhythmic and a concomitant QTc-prolonging
antibiotic. This study included patients admitted to Einstein Medical Center-Philadelphia from
1 October 2015 to 30 September 2016. Patients were identified with an electronic report of drug
interaction alerts that had advised pharmacists during order verification of the increased risk of
a QTc-prolonging effect between two medications. Patients taking amiodarone upon admission
who also received at least one concomitant dose of ciprofloxacin, moxifloxacin, or azithromycin
during admission were included. Gender, QTc-prolonging medication, medication dose, pharmacist
interventions, presence or absence of a baseline (while on amiodarone only) and follow-up (while on
amiodarone and a QTc-prolonging antibiotic), QTc-interval, change in QTc-interval, and therapy
modification and justification were collected. The formula used to calculate the corrected QT-interval
was Bazett’s formula. Descriptive statistics, including the median and range, were used to analyze
patient demographics, prescriptions, and monitoring data.

3. Results

A total of 78 patients were assessed, and 42 patients received concomitant QTc-prolonging agents.
The most commonly prescribed medication regimen was azithromycin added to home amiodarone
therapy in 23 patients (54.5%). Thirty-six out of 42 patients (85.7%) previously taking amiodarone
received a baseline EKG (Table 1). The median male QTc-interval was 473 ms (range: 405–602 ms),
and the median female QTc-interval was 470 ms (range: 435–599 ms) (Table 1). Of the male patients
who received a baseline EKG, nine out of 14 (64.2%) had a prolonged QTc-interval (>450 ms). Of the
female patients who received a baseline EKG, 12 out of 22 (54.5%) had a prolonged QTc-interval
(>470 ms) (Table 1). Of the 36 patients who received a baseline EKG, a pharmacist recommended
a follow-up EKG on three occasions (8.3%) (Table 1). Twenty-three out of 36 patients (63.8%) received
a follow-up EKG. The median male QTc-interval was 481 ms (range: 440–628 ms), and the median
female QTc-interval was 484 ms (range: 384–645 ms) (Table 1). Of the male patients who received
a follow-up EKG, two out of eight (25%) had a prolonged QTc-interval (>450 ms). Of the female
patients who received a follow-up EKG, 11 out of 15 (73.3%) had a prolonged QTc-interval (>470 ms)
(Table 1). Ten out of 23 patients (43.5%) had a QTc-interval >500 ms or an increase in QTc-interval of
>60ms on follow-up EKG, but in only three out of 23 instances (13%), therapy was either discontinued
or a different antimicrobial was utilized (Table 1). Of these three patients, two (66.7%) experienced
a QTc-interval increase to >600 ms without arrhythmia, and one (33.3%) developed torsades de pointes
before alternative therapy was utilized. (Table 1).
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Table 1. Electrocardiogram (EKG) results and subsequent therapy modifications. QTc: corrected QT-interval.

Baseline EKG obtained (%) 36/42 (85.7)
Median male QTc, ms (range) 473 (405–602)

Male QTc >450 ms (%) 9/14 (62.4%)
Median female QTc, ms (range) 470 (435–599)

Female QTc >470 ms (%) 12/22 (54.5%)

Follow-up EKG recommended by pharmacist (%) 3/36 (8.3)
Follow-up EKG obtained (%) 23/36 (63.8)
Median male QTc, ms (range) 481 (440–628)

Male QTc >450 ms (%) 2/8 (25)
Median female QTc, ms (range) 484 (384–645)

Female QTc >470 ms (%) 11/15 (73.3)

Follow-up EKG QTc-interval >500 ms, or QTc-interval increase of >60 ms (%) 10/23 (43.5)
Therapy changed based on follow-up EKG (%) 3/23 (13)

Patient developed torsades de pointes (%) 1/23 (4.3)
Patient QTc-interval increased to >600 ms (%) 2/23 (8.7)

4. Discussion

Manufacturers recommend close monitoring for evidence of QTc-prolongation with the
concomitant use of QTc-prolonging medications, but the monitoring parameters are not
well-defined [2–5]. Previous studies have recommended that surveillance EKGs be completed before
and after initiation of QTc-prolonging medications [1,6–8]. This observational study demonstrated
that despite prescribers ordering baseline EKGs on most patients, 36.2% of patients still did not
receive a follow-up EKG. In the presence of a follow-up EKG, “The Significance of QT-Interval in
Drug Development” published in the British Journal of Clinical Pharmacology states that offending
drugs should be discontinued in patients who develop an increase of >60 ms in QTc-interval [7].
Additionally, “Practice Standards for Electrocardiographic Monitoring in Hospital Setting” published
by the American Heart Association (AHA) states that offending drugs should be discontinued in
patients who develop a prolonged QTc-interval >500 ms [8]. In our study, ten patients demonstrated
either a QTc-interval >500 ms, or an increase of >60 ms in QTC-interval on follow-up EKG. Prescribers
infrequently responded with therapy modifications, which may have led to one patient experiencing
torsades de pointes. To avoid the potential development of fatal arrhythmias in the setting of
a prolonged QTc-interval, alternative antibiotics could be utilized. The Infectious Disease Society
of America provides alternative recommendations for specific disease states, and an antibiotic
that does not prolong the QTc-interval could be selected. Pharmacists infrequently recommended
follow-up monitoring or offered alternative treatment recommendations. Lack of documentation
may have led to the perceived small amount of pharmacist interventions. Pharmacists were also
not able to view follow-up EKGs, as results are not readily reposted in the electronic medical
record. Additional limitations to the study include its small sample size, and other medications or
patient-specific characteristics that cause QTc-prolongation were not assessed. Our study showed that
the QTc-interval was not optimally monitored in some instances for patients, despite recommendations
from manufacturers. For instance, six patients did not receive a baseline EKG, and 13 patients did not
receive a follow-up EKG. These results may also be experienced in other institutions, stressing the
importance of inter-professional communication to place an emphasis on follow-up monitoring or use
of alternative therapy agents to avoid the drug–drug interaction altogether.
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Abstract: (1) Background: Community pharmacy personnel help mitigate risks of self-care by consumers
who seek over-the-counter (OTC) medicines or treatment of symptoms and/or conditions. Exchange of
information facilitates the OTC consultation, but pharmacy personnel often report difficulties in engaging
consumers in a dialogue. The aim of this study was to describe the development of a behaviour
change intervention to enhance information exchange between pharmacy personnel and consumers
during OTC consultations in community pharmacies. (2) Methods: The Behaviour Change Wheel
methodological framework was used to link factors that influence consumer engagement with information
exchange during OTC consultations with intervention functions to change behaviour. Options generated
were rationalized and the final intervention strategy was derived. (3) Results: Education, persuasion,
environmental restructuring, and modelling were determined to be potential intervention functions.
The intervention incorporated placing situational cues in the form of posters in the community pharmacy
modelling information exchange behaviour, persuading through highlighting the benefits of exchanging
information and educating about its importance. (4) Conclusions: A systematic, theoretically underpinned
approach was applied to develop candidate interventions to promote information exchange in OTC
consultations. The feasibility and efficacy of the intervention strategy has since been tested and will be
reported elsewhere.

Keywords: communication; nonprescription drugs; pharmacists; community pharmacy services;
behaviour change; health behaviour

1. Introduction

Community pharmacy personnel manage over-the-counter (OTC) enquiries every day [1,2],
which include requests for named OTC medicines as well as the treatment of symptoms and/or
conditions [3,4]. Consumers are becoming increasingly confident in self-managing minor ailments by
using information from a variety of sources, such as the internet, to self-diagnose and select medicines
they view to be appropriate [5,6]. This is facilitated by the wide range of OTC medicines available from
community pharmacies in many countries, which require varying levels of involvement by pharmacy
personnel, depending on the legal classification and regulation [7–9]. Furthermore, community
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pharmacies are accessible, often with extended opening hours, and without the need to book an
appointment to see a pharmacist [10–13].

Benefits of consumers in engaging with self-care for minor ailments include convenience, and time
and cost savings [6,14]. However, there is a risk that consumers could misdiagnose their condition(s),
resulting in delays in initiating appropriate treatment [6,14]. Consumers may also underestimate the
risks of OTC medicines, which could result in adverse effects [15–19]. Pharmacy personnel play an
important role in mitigating the risks associated with self-care. Community pharmacists are qualified
to manage the complexity of OTC enquiries in the community pharmacy setting by engaging with
consumers in a consultation [20–22]. Gathering information from consumers about the symptom or
condition, the person’s medical history and medicines, and their treatment goals, assists pharmacists in
providing appropriate recommendations [2,23]. Many factors influence information exchange during
OTC consultations, including the communication skills of pharmacy personnel, consumer expectation
to purchase an OTC medicine without needing to answer questions, privacy, and the legal classification
of the medicine [24–37].

Pharmacists and pharmacy personnel often report difficulties in engaging consumers in a dialogue,
particularly when the request is for a specific medicine by name [25,27,38–40]. OTC consultations
ideally should involve two-way communication “between the pharmacist and the patient in which
the pharmacist ascertains the needs of the patient and provides them with information required to
effectively use medicines and/or therapeutic devices” [20] (p. 50). This interaction requires clinical
knowledge and reasoning, as well as effective communication. There is substantial evidence, however,
that the management of the diverse range of OTC enquiries encountered in community pharmacies
is sub-optimal, and that this is mainly due to inadequate information gathering and/or advice or
information provision by pharmacy personnel [1,26–29,31,32,41–46]. While there has been a number
of interventions to improve the exchange of information between pharmacy personnel and consumers,
with varying levels of success [47], there are also studies which show that pharmacy personnel are not
complying with appropriate standards [26,29,41–43,45].

The aim of this study was to describe the development of a behaviour change intervention to
enhance information exchange between pharmacy personnel and consumers during OTC enquiries in
community pharmacies.

2. Materials and Methods

This study was the third phase of a larger project with the aim of enhancing the quality
management of OTC consultations in community pharmacies (Figure 1).

Figure 1. Project phases.

In the first phase, a systematic literature review identified interventions targeted towards
improving communication between consumers and pharmacy personnel during OTC consultations in
the community pharmacy setting [47]. Focus group discussions were then conducted to determine
pharmacist, non-pharmacist pharmacy personnel and consumer perspectives regarding barriers
and facilitators for information exchange during OTC consultations in community pharmacies [39].
The results from the first two phases identified that to enhance information exchange between
pharmacy personnel and consumers during OTC enquiries, consumers needed to engage with the
process. The methodology described in the Behaviour Change Wheel (BCW) [48] was subsequently
used to develop an intervention strategy to target this behaviour.
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Underpinning Theory

The BCW is a validated methodological framework developed from the synthesis of
19 behaviour change frameworks to assist researchers to apply the COM-B (Capability Opportunity
Motivation—Behaviour) model of behaviour in any setting to develop an intervention strategy.
The BCW identifies sources of behaviour in terms of the complex interactions between capability,
opportunity and motivation.

The Theoretical Domains Framework (TDF) [49] was also applied in this study. The TDF is a
validated derivation of the COM-B which identifies 14 domains that determine behaviour. In Table 1,
the TDF domains are linked to source behaviours of COM-B. An analysis using TDF provides a
more detailed understanding of determinants of behaviour from which an intervention strategy can
be developed.

Table 1. Capability, opportunity, motivation–behaviour model (COM-B) linked with the Theoretical
Domains Framework (TDF) domains.

COM-B Source Behaviour TDF Domain

CAPABILITY

Skills (Cognitive and interpersonal; Physical)
Knowledge
Memory, attention and decision processes
Behavioural regulation

OPPORTUNITY
Social influences
Environmental context and resources

MOTIVATION

Social and professional role and identity
Belief about capabilities
Optimism
Belief about consequences
Intentions
Goals
Reinforcement
Emotion

The BCW describes interventions in terms of nine functions: (i) education, (ii) persuasion,
(iii) incentivisation, (iv) coercion, (v) training, (vi) restriction, (vii) environmental restructuring,
(viii) modelling and (ix) enablement. A function of an intervention is an aspect of the intervention
that influences behaviour. The BCW links intervention functions with behaviour change techniques
(BCTs), which are the active components that can be used in the intervention strategy [50]. The BCTs
are assessed against the APEASE (Affordability, Practicability, Effectiveness and cost effectiveness,
Acceptability, Side-effects/safety, Equity) [51] criteria and to enable decisions on intervention content
and delivery that are within the scope of the study.

In Phase 3, a 2-stage process was used to develop the intervention. In Stage 1, to fully understand
the target behaviour, an independent duplicate (LS, KW) behavioural ‘diagnosis’ of consumer
engagement with information exchange during OTC consultations was conducted, using themes
from the focus groups undertaken in Phase 2 [39]. The researchers coded focus group themes to the
COM-B model and TDF. The results were discussed with a psychologist experienced in pharmacy
practice (L. Smith, see Acknowledgments) until consensus was reached. Independent duplicate (LS,
KW) mapping of the key factors that influenced this behaviour to intervention functions and BCTs [48]
was conducted (Stage 2). Disagreements were resolved by consensus and involvement of a third
researcher, when required (RC). Options for the intervention were generated by the research team (LS,
KW, LH, MW, RC) then rationalised (LS, KW) through assessment against the APEASE criteria [51]
and discussion. The final intervention strategy was decided by consensus (LS, KW, LH, MW, RC).

3. Results

3.1. Stage 1: Behavioural Analysis

A behavioural diagnosis on the target behaviour, as described in the BCW and resulting COM-B
and TDF coded themes from Phase 2 focus group discussions, was conducted (Table 2).
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3.2. Stage 2: Identify Intervention Options, Content and Implementation Options

Education, persuasion, environmental restructuring, and modelling were determined to be
potential intervention functions (Table 3) that met the APEASE criteria.

Table 3. Linking intervention functions to Behaviour Change Techniques (BCTs).

Intervention Function
BCTs Identified to Enable Delivery of

the Intervention Function
BCT Examples

Education

• Information about social and
environmental consequences

• Information about
health consequences

• Prompts/cues

Explain the role and responsibilities of the
pharmacist.
Explain the qualifications of the pharmacist.
Explain the risks of OTC medicine use.
Explain the confidentiality of personal
information.

Persuasion
• Credible source
• Information about

health consequences

Inform consumers about positive health
consequences from information exchange.

Environmental restructuring
• Adding objects to the environment
• Prompts/cues

Pharmacy personnel to wear badges
identifying their role.
Provide cues/prompts for engaging in
information exchange.

Modelling • Demonstration of the behaviour Demonstrate the type of questions that might
be asked.

The BCTs identified to be able to deliver the four intervention functions are listed in Table 3 with
examples of BCTs to address identified barriers.

3.3. Intervention Strategy

The research team discussed the results of the analysis and developed the intervention.
Situational cues, in the form of a poster displayed in a community pharmacy (environmental

restructuring), depicting consumers with OTC enquiries engaging in information exchange
(modelling), highlighting the benefit of this behaviour (persuasion) and the reasons why it is
important (education), were identified as the most appropriate intervention. A second poster depicting
a pharmacist and information about the qualifications and role of a pharmacist was developed.
An additional situational cue, in the form of a badge, was developed to be worn by pharmacy
personnel to identify their position as either pharmacist or pharmacy assistant.

4. Discussion

This study described the development of an intervention strategy to enhance information
exchange during OTC consultations. With the growing trend for self-care and the empowerment of
consumers to make health decisions, it is essential that their safety is protected through the expertise
available from pharmacists and other pharmacy personnel.

A systematic, theory-based approach was undertaken to fully understand the key components
impacting information exchange.

The target of most interventions to date has been pharmacy personnel, with varying degrees of
success [47]. Interventions targeting consumers have been neglected [47]. Through the systematic
process, the behaviour of interest was identified to be information exchange and the consumer’s
engagement in information exchange was determined to be the target as there was a scarcity of
interventions directed at the consumer.

The scope of this study was to derive an intervention to promote information exchange.
The strength of this study lies in using a rigorously developed theory-based methodology for the
systematic development of an intervention. The steps involved in the intervention development are
described in detail, therefore making it reproducible.
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5. Conclusions

A systematic, theoretically underpinned approach was applied to candidate interventions to
promote information exchange in OTC consultations. The feasibility and efficacy of the intervention
has since been tested and will be reported elsewhere.
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