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Abstract: Community pharmacist interventions can assist in improving adherence in patients with
asthma. The objective of the study was to assess the feasibility of patient-centered counseling using
the developed asthma-specific tools to identify barriers to adherence and identify their preliminary
effect on adherence barrier score and asthma control. Adult patients with persistent asthma were
invited to participate in a 3-month pre–post intervention study involving community pharmacist-
provided patient-centered counseling. Bivariate analyses were conducted to determine whether there
were changes in outcomes from the pre to post period. Of 36 recruited patients, 17 completed both
pre and post surveys. At baseline, patients had a mean ACT score of 15.1 ± 3.5, with 94% having
uncontrolled asthma, and an average of 4.2 ± 2.5 reported barriers. The following barriers were
most common: not having an Asthma Action Plan (52.9%), use of inhaler more or less often than
prescribed (47.1%) and forgetfulness (41.2%). The ACT score increased by 2.7 ± 5.4, which was not
statistically significant; however, it might be clinically significant. Two barrier scores improved as
a result of the intervention. Preliminary evidence on the feasibility of identifying and addressing
patient-specific barriers to adherence delivered by pharmacists showed that it has the potential to
resolve barriers and improve asthma outcomes.

Keywords: asthma; community pharmacist; medication adherence; counseling tool; patient-centered care

1. Introduction

The lack of agreement between medical advice and patient behavior contributes
significantly to uncontrolled asthma, which is associated with emergency department
(ED) visits, hospitalizations, decreased quality of life and loss of productivity [1,2]. The
prevalence of asthma attacks has not decreased over time, and 45.6% of all asthma patients
had at least one asthma attack annually in the US [3]. Overall, 24% of exacerbations and
60% of asthma-related hospitalizations can be attributed to poor adherence [4]. However,
medication adherence to controller therapy is consistently low, ranging between 30% and
70% overall and from 30% to 40% in “real-world” practice settings [5–10]. Therefore,
addressing adherence to controller medications is critical in asthma management.

Reasons for nonadherence vary greatly, and in addition to general barriers to adher-
ence (e.g., forgetfulness), there are asthma-specific barriers such as lack of knowledge about
appropriate inhaler use and misconceptions about asthma chronicity [8,11,12]. Therefore,
interventions to improve adherence to asthma medications need to be tailored to individual
patient-level factors, as they set a personalized goal in the patient’s mind [13]. Among
healthcare professionals, community pharmacists are highly accessible and can commu-
nicate with and educate patients about effectively managing their asthma. Interventions
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conducted in pharmacy settings have been successful and have positively impacted con-
troller therapy adherence; however, previously utilized interventions have tended to be
complex, labor-intensive and time consuming, which can limit implementation in commu-
nity pharmacies as well as other practice settings [4,14–17]. The literature shows that most
of the patient-centered asthma programs with the goal of improving adherence have been
conducted in Europe or Australia, whereas few studies have been conducted in the US.
Because pharmacists have time and workflow barriers to the provision of patient-focused
education and counseling, there is a need to equip pharmacists with efficient tools that
will enhance patient–provider encounters [18]. Little is known about the effectiveness of
individualized counseling based on identified barriers to adherence in asthma. In previous
studies, the most common discussion points addressed during counseling sessions were the
Asthma Action Plan, medication assessment, inhaler technique and symptom frequency,
whereas there is little evidence regarding the inclusion of other adherence barriers, such as
those that are patient- or provider-related [14,16,19,20].

Patient education can be delivered using a variety of strategies, but to be more efficient,
patients’ needs should be identified first. When patients’ concerns and barriers are better
understood, the intervention can be tailored (as opposed to general counseling), which
has been shown to positively impact effectiveness [21]. This highlights the importance of
patient-tailored education, and as evidence of this, one study showed that patients were
dissatisfied with education that was not individualized [22].

Therefore, there is a need for more evidence on the effectiveness and feasibility of
patient-centered asthma-specific counseling provided by pharmacists. Establishing an ef-
fective pharmacist-led program that will enhance asthma therapy adherence by identifying
patient barriers and resolving them using patient-focused strategies will be an important
step in addressing this need. The objective of this study was to assess the feasibility of the
pharmacist-led program in improving adherence. Specifically, we aimed to determine if
the identification of adherence barriers and patient-centered counseling using developed
asthma-specific tools lead to an improved adherence barrier score and asthma control.

2. Materials and Methods

This was a pilot feasibility study with a prospective, noncontrolled, pre–post evalua-
tion of the intervention using patient surveys. Adult patients (≥18 years) with persistent
asthma who filled their asthma controller medications in community pharmacies in urban
central Texas were invited to participate in the study (Figure 1).
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To identify patients with persistent asthma, pharmacists asked patients two screening
questions: “Has your doctor suggested that you use your inhaler regularly?” and “Do
you have asthma symptoms most of the time or is it just a seasonal condition?” Patients
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who responded “Yes” to both were eligible for inclusion. Additionally, we were able to
confirm persistent asthma based on the EPR-3 criteria developed by Schatz et al. [23]. The
survey included 4 “Yes/No” items on impairment asking whether in the past 30 days, the
patient had (1) “experienced asthma symptoms at least 3 times per week”, (2) “used (your)
rescue inhaler for symptoms at least 3 times per week”, (3) “been awakened by asthma
symptoms at least 3 times” and (4) experienced asthma that “interfered with the normal
activity”. It also had a question assessing risk: (5) “In the past 12 months how many times
have you been given oral corticosteroids (such as prednisone, methylprednisolone, medrol)
for a flare up of your asthma?” Finally, it asked whether a patient had been taking asthma
controller medication every day for the last 30 days. If a patient replied “yes” to one or
more yes/no questions or had ≥ 2 oral corticosteroids (OCS) dispensed for an asthma
flare indication in the past 12 months, persistence of asthma was indicated [23]. The first
four yes/no questions from the persistency questionnaire asked about the same measures
as the Asthma Control Test (ACT) questionnaire with a difference in the response scale.
For example, EPR-3 persistence question: “Over the past 30 days, have you had asthma
symptoms at least 3 times per week?” (Response: Yes, No); ACT question: “During the past
4 weeks, how often have you had shortness of breath?” (Response: More than once a day,
Once a day, 3 to 6 times a week, Once or twice a week, Not at all). As can be seen, these
two questions are compatible, and the answer to the EPR-3 persistence questionnaire can
be derived from the ACT questionnaire (Appendix A: Survey #1, questions 2, 4, 6 and 7).
The fifth EPR-3 persistence question regarding the use of oral corticosteroids was added to
Survey #1 (Appendix A, question 11).

In addition to adult age and persistent asthma, other inclusion criteria were: (a) having
a prescription for an asthma control inhaler, (b) willing to provide consent and personal
contact information, (c) willing to be contacted via phone by the pharmacist for a 1-month
post-initial follow-up and (d) willing to be contacted for a 3-month in-person follow-up
with the pharmacist. If all criteria were met, then a consent form was signed, followed
by the intervention. The participants who completed the study received two USD 25 gift
certificates (baseline and 3-month follow-up).

Patients were recruited by study pharmacists (N = 7) between July 2015 and February
2016. Four pharmacists were from four grocery store pharmacies, and three were from two
community health center pharmacies. To expedite recruitment of patients, pharmacists
queried their database to target patients who were due to pick up asthma controller inhaler
prescriptions. Additionally, pharmacists advertised through signage in the pharmacy and
fliers in bags of patients who used controller therapies.

The survey instrument (Appendix A) included the following components: (a) demo-
graphic characteristics and comorbidities (5 items), (b) Asthma Control Test (ACT) (5 items)
and (c) asthma-modified ASK-12 adherence tool (14 items). The outcome measures (depen-
dent variables) were asthma control and adherence barrier score. The independent variable
was study period (pre vs. post). Covariates included demographic information (gender,
age, race/ethnicity and education) and chronic conditions.

Asthma control was assessed with the Asthma Control Test (ACT), a reliable and
valid test that has five questions with a response scale ranging from 1 (poor control)
to 5 (good control) and a total score range of 5–25. Both continuous and dichotomous
ACT scores (>19 (controlled) and ≤19 (uncontrolled)) were used [24,25]. Adherence barri-
ers were assessed using a modified version of Adherence Starts with Knowledge (ASK)-
12, an established generic instrument that identifies barriers to adherence [26]. ASK-12
is a reliable and valid (Cronbach’s alpha = 0.75) instrument designed to identify cur-
rent medication adherence and patient-specific barriers. It is a 12-item patient survey
that focuses on three subdomains that represent the most salient barriers to adherence:
(1) inconvenience/forgetfulness, (2) treatment beliefs and (3) behavior. Modifications to
the survey included changing “medication” to “inhaler” and adding two additional items
pertaining to: having an Asthma Action Plan (AAP) and believing that controllers are for
symptom-based use vs. continual use. The following scoring was used with the modified
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ASK instrument: items 1–9 with a 5-point Likert scale (1 = strongly disagree; 5 = strongly
agree), items 10–14 with a 5-point scale (1 = in the last week; 5 = never) and items 4–8 with
reverse scoring. The survey items were scored, and responses to each item signal where
the patient experienced the most problems with adherence were identified. Subscale mean
scores were created by taking the total subscale score and dividing it by the total number
of items in the subscale. Likert scale responses of “4” or “5” for items 4–8 or “1” or “2” for
items 1–3 and 9–14 were assigned a “1” for barrier presence; otherwise, they were assigned
a “0”. The total was summed to derive the total number of barriers with the range 0–14.
The barrier score range is 14–70, with a higher score indicative of more barriers.

Two tools were developed during an earlier phase of this project: an “Asthma Conver-
sation Starter” booklet for pharmacists and a “Breathe Easier” pamphlet for patients [27].
Based on the Drug Adherence Work-up (DRAW) tool, the “Asthma Conversation Starter”
provides pharmacists with guidance on how to discuss and resolve adherence-related
issues [28]. The DRAW tool was instrumental in helping pharmacists address patients’
barriers related to nonadherence because for each barrier, the tool provides practical ap-
proaches and suggestions to address the barrier [28]. Additionally, to ensure that the tools
are patient-centered, once the barriers are identified, pharmacists further probe patients.
For example, if patients have problems refilling their medications on time, the “Asthma
Conversation Starter” tool prompts pharmacists to inquire further regarding potential
issues such as cost, access to primary care, transportation or need for reminders.

The aim of the current study was to pilot the developed tools and assess the prelimi-
nary impact of the intervention on the adherence barrier score and asthma control with
patients who have persistent asthma and who use community pharmacies. Pharmacists
were trained by the principal investigator on obtaining informed consent, administering
the surveys and utilizing the developed counseling tools. Practice sessions and perfor-
mance evaluation prior to implementation were not part of the training process. Each
pharmacist was asked to recruit at least 5 adult patients meeting the inclusion criteria. The
first in-person appointment (30–40 min) included time for patients to review the informed
consent (15–20 min), complete the survey (identifying barriers to adherence, asthma control,
demographics and comorbid conditions) and receive pharmacist counseling (15–20 min).
Pharmacists identified reasons for nonadherence based on the survey and further probing
and provided patient-specific education to resolve adherence issues (using the counseling
tools “Asthma Conversation Starter” and “Breath Easier”). Action plans and recommenda-
tions were developed for each patient. At the 1-month telephone follow-up, the pharmacist
inquired about the resolution of the patient’s adherence barriers and asked if there were
questions or concerns. During the 3-month in-person follow-up (15–20 min) as a part of the
dispensation process of refill medication(s), a pharmacist assessed barriers to adherence and
asthma control based on information from the patients’ follow-up survey. Pharmacists also
reinforced suggested recommendations regarding medication-taking behaviors, lifestyle,
adherence and asthma control.

Data from patients were collected via surveys during the 2 sessions with the pharma-
cists: (1) initial in-person meeting and (2) 3-month in-person post-initial follow-up. Once
all surveys were completed, the data were consolidated into an Excel spreadsheet using
a codebook. Descriptive statistics included means (SD), medians (IQR) and frequencies.
Paired bivariate analyses (Wilcoxon signed-rank tests and paired t-tests) were run to de-
termine whether there were changes in outcomes from the pre to post period. Data were
analyzed using SAS, version 9.4 (Cary, NC, USA). Institutional Review Board approval was
granted prior to study initiation.

3. Results

Of 36 patients who were recruited to participate in the study, 17 patients completed
both pre and post surveys and were eligible for analysis. Table 1 displays baseline patient
characteristics for both those who completed the study and those who dropped out of the
study. Based on the feedback that we received from the participating pharmacists, those
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who dropped out mainly refused to participate in the 3-month follow-up. Interestingly,
those who dropped out of the study had significantly better asthma control. Those who
completed the study had the following characteristics: mean age was 41.7 ± 16.6 years,
with 58.8% females, 41.2% Caucasian and 17.6% Hispanic/Latino. The majority (64.7%)
of participants had some college/college degree or higher, and 35.3% reported asthma as
their only chronic condition. The mean asthma control score was low (15.1 ± 3.5), with
94.1% having uncontrolled asthma (ACT ≤ 19). The mean barrier to adherence score was
31.2 ± 7.2.

Table 1. Baseline characteristics.

Variable Respondents
(N = 17)

Non-Respondents
(N = 19) p-Value

Age (years), mean (SD) 41.7 16.6 38.9 13.3 0.58
N % N %

Female 10 58.8 14 73.7 0.34
Race/ethnicity N/A 1

Caucasian 7 41.2 12 63.2
African American 2 11.8 2 10.5
Hispanic/Latino 3 17.6 5 26.3

Other 5 29.4 -
Level of education N/A 1

Primary - 1 5.3
Some high school 3 17.6 1 5.3

High school 3 17.6 2 10.5
Some college 5 29.4 3 15.8

College 4 23.5 8 42.1
Postgraduate 2 11.8 4 21.0

Chronic condition(s) N/A 1

None 2 6 35.3 7 36.8
Hypertension 4 23.5 6 31.6

Diabetes 1 5.9 2 10.5
Dyslipidemia 1 5.9 4 21.0

Other 3 8 47.1 11 57.9
ACT, mean (SD) 15.1 3.5 19.4 3.7 0.001

Control level 0.001
≤19 (uncontrolled) 16 94.1 8 42.1

>19 (controlled) 1 5.9 11 57.9
Barrier to adherence score,

mean (SD) 4 31.2 7.2 28.7 7.9 0.33

Number of barriers, mean (SD) 4.2 2.5 3.7 2.3 0.5

ACT = Asthma Control Test. 1 Cell sizes too small for analysis. 2 Other than asthma. 3 Depression, chronic
pain, gastrointestinal disorder, thyroid disease, heart disease, arthritis, obesity, allergies, multiple sclerosis or
osteoporosis. 4 Barrier score range: 14–70; higher score = more barriers.

All participants (N = 17) had at least one barrier to adherence (i.e., responded “4” or
“5” on the Likert scale for items 4–8 and “1” or “2” for items 1–3 and 9–14), and the mean
number of barriers in the pre-intervention period was 4.2 ± 2.5 (Table 1). The following
barriers were most commonly reported: item 6: not having an AAP and not reaching
goals (52.9%); item 10: use of inhaler more or less often than prescribed (47.1%); item 1:
forgetfulness (41.2%); item 9: use of controller inhaler only when symptoms were present
(35.3%); and item 14: not having an inhaler when it was time to use it (35.3%) (Table 2).
Out of the three subscales, inconvenience/forgetfulness had the highest median subscale
score (2.3 (1.0)), closely followed by treatment beliefs (2.3 (0.5)). Paired t-tests revealed that
the following individual barriers decreased significantly from pre- to post-intervention:
possession of AAP (4.0 (1.0) to 2.0 (1.0)); frequency change of barrier being present (52.9%
vs. 17.6%, respectively) and cooperative work with doctor/nurse (3.0 (1.0) to 2.0 (1.0));
frequency change of barrier being present (23.5% vs. 0%, respectively). The other individual
barrier scores did not change.
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Table 2. Comparison of differences in barriers to adherence from pre to post period (N = 17).

Pre Period Post Period

p-Value 3

Individual Barriers Median 1 (IQR)
Barrier Present 2

N
(%)

Median 1 (IQR)
Barrier Present2

N
(%)

1. I just forget to
use my inhaler
some of the
time

2.0 (3.0) 7 (41.2%) 2.0 (2.0) 6 (35.3%) 0.8174

2. I run out of my
inhaler because
I don’t get
refills on time

2.0 (1.0) 4 (23.5%) 2.0 (2.0) 4 (23.5%) 0.9863

3. Using my
inhaler more
than once a day
is inconvenient

2.0 (2.0) 5 (29.4%) 2.0 (2.0) 5 (29.4%) 0.9844

4. I feel confident
that my inhaler
will help me

2.0 (1.0) 1 (5.9%) 1.0 (1.0) 1 (5.9%) 0.6250

5. I know how to
use my inhaler
correctly

1.0 (1.0) 1 (5.9%) 1.0 (1.0) 1 (5.9%) 1.0

6. I have an
Asthma Action
Plan and know
if I am reaching
my goals

4.0 (1.0) 9 (52.9%) 2.0 (1.0) 3 (17.6%) 0.0034

7. I have someone
I can call with
questions
about my
inhaler

2.0 (1.0) 3 (17.6%) 2.0 (0) 1 (5.9%) 0.0972

8. My
doctor/nurse
and I work
together to
make decisions

3.0 (1.0) 4 (23.5%) 2.0 (1.0) 0 (0%) 0.0010

9. I only use my
inhaler when I
am having
symptoms
such as
shortness of
breath,
coughing,
wheezing, or
chest tightness

2.0 (2.0) 6 (35.3%) 2.0 (3.0) 6 (35.3%) 0.9922
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Table 2. Cont.

Pre Period Post Period

p-Value 3

Individual Barriers Median 1 (IQR)
Barrier Present 2

N
(%)

Median 1 (IQR)
Barrier Present2

N
(%)

10. Used your
inhaler more or
less often than
prescribed?

3.0 (3.0) 8 (47.1%) 1.0 (3.0) 7 (41.2%) 0.7500

11. Skipped or
stopped using
your inhaler
because you
didn’t think it
was working?

1.0 (0) 1 (5.9%) 1.0 (0) 0 (0%) 0.7500

12. Skipped or
stopped using
your inhaler
because it
made you feel
bad?

1.0 (0) 0 (0%) 1.0 (0) 0(0%) 1.0

13. Skipped,
stopped, not
refilled, or
used less of
inhaler because
of
the cost?

1.0 (0) 1 (5.9%) 1.0 (0) 0 (0%) 0.6250

14. Not had your
inhaler with
you when it
was time to use
it?

2.0 (3.0) 6 (35.3%) 1.0 (3.0) 6 (35.3%) 0.8232

Total Barrier Scale
Score 4 30.0 (8.0) 29.0 (10.0) 0.0530

1 Individual barrier score range: 1–5; higher score = more barriers. 2 Likert scale response “4” or “5” for Items 4–8
or “1” or “2” for Items 1–3, 9–14. 3 Wilcoxon signed-rank test; bold indicates significance. 4 Barrier score range:

14–70; higher score = more barriers.
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Behavior subscale.

Table 3 shows that participants’ ACT scores increased from 16.0 (3.0) (pre) to 18.0 (8.0)
(post), though not significantly (p = 0.060). Similarly, when examining the change in total
barrier score from pre to post, barriers decreased from 30.0 (8.0) to 29.0 (10.0) (p = 0.053).
When the scores for each of the three subscales were compared separately, the treatment
beliefs barrier scale score decreased significantly (p = 0.008).

Table 3. Comparison of asthma control and barrier score between participants in pre and post groups.

Pre
Median (IQR)

3-Month Post
Median (IQR) p-Value 3

ACT 16.0 (3.0) 18.0 (8.0) 0.060
Barrier score

Overall 1 30.0 (8.0) 29.0 (10.0) 0.053
Subscales 2

Behavior 1.8 (0.8) 1.6 (1.2) 0.370
Forgetfulness 2.3 (1.0) 2.3 (1.0) 0.772

Beliefs 2.3 (0.5) 2.2 (0.8) 0.008
ACT = Asthma Control Test: >19 (controlled); ≤19 (uncontrolled). 1 Barrier score range: 14–70; higher score =
more barriers. 2 Subscale scores were adjusted for number of items in the subscale. 3 Bold indicates significance.
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4. Discussion

This study was designed to help patients with persistent asthma (self-reported) who
utilize controller medications by improving adherence to treatment. Overall asthma man-
agement strategies in this study were implemented through a patient-centered approach of
identifying and addressing barriers to adherence in community pharmacy settings. Uti-
lizing the following developed intervention tools: patient survey to identify adherence
barriers, pharmacist booklet “Asthma Conversation starter” to guide pharmacist-patient
interactions and patient pamphlet “Breathe easier” to reinforce education provided, this
study aimed to provide evidence on the feasibility and preliminary effect of the proposed
intervention. Thus, barriers to asthma adherence and asthma control from the pre to post
period were compared.

The patient survey helped to reveal patient-specific barriers in a timely manner. We
found that participants had at least one barrier, with a mean of 4.2 ± 2.5. At baseline, the
reported barriers included items from all three domains, which signal a variety of possible
reasons for nonadherence; hence, the recognition of specific barriers for patients may be an
important step for implementing targeted counseling. This was also consistent with the
results of a cross-sectional study using the same patient survey [29].

The most frequently reported adherence barrier item pertains to the treatment beliefs
subscale and refers to the possession of an AAP and knowing the goals of asthma manage-
ment. More than half of participants reported this barrier, which was also found in other
studies [14,30]. Surprisingly, several studies examining physicians’ perceptions regarding
the need for an AAP revealed that they felt that the AAP was not required [31–33]. Perhaps
a lack of physician endorsement leads to patients not receiving AAPs from providers;
however, research indicates that setting goals for patients is an important step for asthma
improvement [14]. Thus, encouraging physicians to provide and patients to obtain an AAP
and to set goals may lead to improvements in adherence.

Four additional prevalent barriers to adherence were (1) forgetfulness, (2) symptom-
based use of controller inhalers, (3) not using inhaler as prescribed and (4) not having the
inhaler when needed. Although these were identified at baseline, there were no significant
changes in the follow-up analysis. Forgetfulness is a common reason for nonadherence
among patients with asthma; however, in this study, participants were encouraged to
be proactive by taking actions on their own to overcome this barrier through suggested
strategies (e.g., getting reminder apps or signing up for text message reminders). Po-
tentially, more advanced technologies, such as automated phone calls and audiovisual
reminder devices, should be implemented, as they have been shown to positively impact
adherence [34]. The misconception that controller inhalers should only be used when
symptoms are present is well documented [12,35]. It is also evident that with the provision
of education by pharmacists, patients can better understand asthma, as well as how to
use their medications appropriately [21]. Patient education should be addressed with a
focus on understanding the difference between rescue and controller inhalers [8,35,36]. The
positive patient response regarding “not using inhaler as prescribed” reiterates the presence
of the barrier to adherence, and pharmacists should probe further to determine specific
causes if not addressed in the survey. When a patient’s nonadherence is due to “not having
an inhaler when needed”, pharmacists should work with the patient to collaboratively
develop strategies for having access to an inhaler.

The study findings demonstrate that two barriers were resolved over a course of
3 months after the intervention. Regarding the first barrier, two-thirds of participants
without AAPs and awareness about their asthma management goals at the baseline (N = 9)
were found to report having an AAP and being aware of the goals at the 3-month follow-up
(N = 6). The pharmacists were proactive in providing patients with AAPs, or they referred
patients to their primary care providers to obtain AAPs. In previously conducted studies,
the provision of written information and education was shown to improve controller inhaler
adherence [37,38]. Regarding the second barrier, all patients (N = 4) who disagreed that they
“work cooperatively with their doctor/nurse to make decisions” at the baseline indicated
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that they did so at the 3-month follow-up. As nonadherent patients demonstrate a lack
of knowledge and misperceptions regarding medications [39], communication between
healthcare providers and patients, together with a cooperative approach, may result in
improvements in knowledge and skills, which may lead to positive outcomes. Based on the
improvement in responses about this barrier from baseline to follow-up, we can assume
that our approach seemed to be successful in promoting team-based care.

Although we anticipated observing significant improvements in asthma control, this
was not the case in our study. The score of asthma control increased by 2.7 points, which
was not statistically significant but was clinically meaningful, as the minimally important
difference in ACT score is between 2 and 3 [23]. The clinically meaningful change of
~3 points may lend support to the effectiveness of the patient-centered barrier resolution
approach to asthma control. In two studies evaluating the effectiveness of similar programs,
asthma control improved significantly at the 12-month follow-up [17,37]. Perhaps with
a longer follow-up and larger sample size, our study results would be similar. Addition-
ally, we identified that participants who dropped out of the study had significantly better
asthma control, which might explain their disinterest in following up with the pharma-
cists. It is important to further investigate who should be targeted for the intervention in
order to benefit more from the intervention and better cooperate with pharmacists. An-
other possible explanation of the high dropout rate may be a lack of relationship between
participants and their pharmacists; specifically, patients may not see them as continuous
healthcare providers.

The study findings did not show significant improvement in total adherence barrier
scores between pre and post periods. From the three separate subscales, “treatment beliefs”
was the only one with significant improvement from the pre to post period. This highlights
the need to focus on beliefs in asthma management, as barriers related to beliefs are
associated with problematic disease control [40]. The most commonly reported patient
health beliefs (necessity beliefs, concern beliefs and knowledge of medications) and social
support that impact adherence are reflected in the ASK-12, which makes it a valuable tool
to use [8,11].

This study was subject to several limitations. First, practice sessions and performance
evaluation prior to implementation were not part of the pharmacists’ training. However, the
tools, including surveys, were developed in collaboration with practicing pharmacists [27].
Second, implementation fidelity was not formally measured; however, the research team
contacted pharmacists either via phone or in person every 1–2 weeks to make sure that the
implementation was going according to the plan. No significant issues were raised by the
pharmacists during these regular meetings. Third, this study did not have a control group,
which might affect the reported association between the intervention and the outcomes.
Fourth, this pilot study had a small sample size (approximately 50% of the original sample
was present in the follow-up) with a short follow-up period, which means that with larger
sample sizes (which will increase power) for follow-up, the results may differ. Additionally,
the inability to control for confounders in the statistical analysis could also have affected
the results. Fifth, self-reported barriers to adherence, persistence of asthma and asthma
control may be a source of recall bias. This bias could be resolved by coupling self-reported
measures with objective measures such as pharmacy claims to calculate adherence using
the proportion of days covered or medical claims to verify asthma control. In this study, we
did not have access to the pharmacy claims data. In addition, questions revealing barriers to
adherence asked about the patient’s experiences, beliefs and perceptions rather than asking
them to recall specific events or frequencies. Sixth, another study limitation is selection bias,
as this study examined barriers to adherence among a convenience sample of patients who
were picking up their prescription for asthma medication. Seventh, participants were from
urban central Texas community pharmacies, and only a small proportion of the sample
was not college educated and reported cost as a barrier to adherence. Consequently, the
results from this patient sample may not be generalizable to a broader population of asthma
patients across geographic and socioeconomic characteristics or social groups, as well as the
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underserved. Finally, in order to capture changes in asthma control, a longer prospective
observation and data collection period might be needed, as 3 months may not be adequate
to assess the impact of the intervention.

5. Conclusions

The results from this pilot study show that a tailored approach of identifying and
addressing patient-specific barriers to adherence delivered by pharmacists can be effective
in resolving adherence barriers. This approach also has the potential to improve asthma
control, as a potentially clinically meaningful ACT score change of almost 3 points occurred
in a 3-month period. The findings support the need for a targeted approach in asthma care,
as reasons for nonadherence vary among patients. Individually targeting patient needs
during counseling may yield improved outcomes. Future research is needed to test the
effectiveness of utilizing these tools in pharmacy practice on a larger scale.
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Appendix A Survey #1: Your Asthma Experiences

The following questions ask about your asthma symptoms. Please answer each
question by marking ONE box. If you are unsure about how to answer, please give the best
answer you can.

Do you know the difference between your ‘rescue’ and ‘controller’ inhaler?
� Yes
� No, STOP here and ask a pharmacist to explain it to you. Then proceed answering

the remaining questions.
1. During the past 4 weeks, how often have you used your rescue inhaler or nebulizer

medication (such as Ventolin® or albuterol)?
� 3 or more times per day
� 1 or 2 times per day
� 2 or 3 times per week
� Once a week or less
� Not at all
2. I have difficulties using my inhaler(s).
� Strongly agree
� Agree
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� Neutral
� Disagree
� Strongly disagree
3. During the past 4 weeks, how often did your asthma symptoms (wheezing, cough-

ing, shortness of breath, chest tightness or pain) wake you up at night or earlier than usual
in the morning?

� 4 or more nights a week
� 2 or 3 nights a week
� Once a week
� Once or twice a week
� Not at all
4. How would you rate your asthma control during the past 4 weeks?
� Not controlled at all
� Poorly controlled
� Somewhat controlled
� Well controlled
� Completely controlled
5. In the past 4 weeks, how much of the time did your asthma keep you from getting

as much done at work, school or at home?
� All of the time
� Most of the time
� Some of the time
� A little of the time
� None of the time
6. During the past 4 weeks, how often have you had shortness of breath?
� More than once a day
� Once a day
� 3 to 6 times a week
� Once or twice a week
� Not at all
7. Have you EVER been hospitalized (at least overnight) due to your asthma?
� Yes
� No
8. In the past 12 months, how many times have you been hospitalized (at least

overnight) for an asthma attack? (IF NONE WRITE “0”)
________________
9. In the past 12 months, how many times did you get treatment for an acute asthma

attack at a doctor’s office, urgent care facility or emergency department (ER)? (IF NONE
WRITE “0”)

__________________
10. In the past 12 months, how many times have you been given oral corticosteroids

(such as prednisone, methylprednisolone, Medrol®) for a flare up of your asthma? (IF
NONE WRITE “0”)

___________________
11. Do you have an Asthma Action Plan?
� Yes
� No
12. Mark one answer for every item below.
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Note: Inhaler below
Refers to

CONTROLLER Inhaler

Strongly
Agree Agree Neutral Disagree Strongly Disagree

I just forget to use my
inhaler some of the time � � � � �

I run out of my inhaler
because I don’t get

refills on time
� � � � �

Using my inhaler more
than once a day is

inconvenient
� � � � �

I feel confident that my
inhaler will help me � � � � �

I know how to use my
inhaler correctly � � � � �

I have an Asthma
Action Plan and know if
I am reaching my goals

� � � � �

I have someone I can
call with questions
about my inhaler

� � � � �

My doctor/nurse and I
work together to make

decisions
� � � � �

I only use my inhaler
when I am having
symptoms such as
shortness of breath,

coughing, wheezing, or
chest tightness

� � � � �

Have you . . . In the last week In the last month In the last 3 months >3 months ago Never
Used your inhaler more

or less often than
prescribed?

� � � � �

Skipped or stopped
using your inhaler
because you didn’t

think it was working?

� � � � �

Skipped or stopped
using your inhaler

because it made you
feel bad?

� � � � �

Skipped, stopped, not
refilled, or used less of
inhaler because of the

cost?

� � � � �

Not had your inhaler
with you when it was

time to use it?
� � � � �

Every day Once a week Once a month When asthma worsens I don’t have one
How often do you use
your peak flow meter? � � � � �

13. Do you have any other chronic conditions? Please check all that apply.
� Hypertension � Dyslipidemia � Diabetes � Depression

� Chronic Pain � Gastrointestinal disorder � Thyroid disorder � Heart disease

� Arthritis � Obesity � Other, Please specify _______________________

14. What is your gender?
� Male
� Female
15. What is your race/ethnicity?
� Caucasian
�African American
� Hispanic/Latino
� Other
16. What year were you born?
__________
17. What is the highest level of education you have completed?
� Primary
� Some high school
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� High school
� Some college
� College
� Postgraduate (MS, MA, MBA, etc.)
Please return to the pharmacy staff. THANK YOU!

References
1. Tan, H.; Sarawate, C.; Singer, J.; Elward, K.; Cohen, R.I.; Smart, B.A.; Busk, M.F.; Lustig, J.; O’Brien, J.D.; Shatz, M. Impact

of asthma controller medications on clinical, economic, and patient-reported outcomes. Mayo Clin. Proc. 2009, 84, 675–684.
[CrossRef]

2. Van Dijk, B.C.P.; Svedsater, H.; Heddini, A.; Nelsen, L.; Balradj, J.S.; Alleman, C. Relationship between the Asthma Control Test
(ACT) and other outcomes: A targeted literature review. BMC Pulm. Med. 2020, 79. [CrossRef] [PubMed]

3. Centers for Disease Control and Prevention. Health Outcomes. Available online: https://www.cdc.gov/asthma/data-
visualizations/health-outcomes.htm (accessed on 20 January 2022).

4. Barnes, C.B.; Ulrik, C.S. Asthma and Adherence to Inhaled Corticosteroids: Current Status and Future Perspectives. Respir. Care
2015, 60, 455–468. [CrossRef] [PubMed]

5. Gamble, J.; Stevenson, M.; McClean, E.; Heaney, L.G. The prevalence of nonadherence in difficult asthma. Am. J. Respir. Crit. Care
Med. 2009, 180, 817–822. [CrossRef] [PubMed]

6. Desai, M.; Oppenheimer, J.J. Medication adherence in the asthmatic child and adolescent. Curr. Allergy Asthma Rep. 2011, 11,
454–464. [CrossRef]

7. Jentzsch, N.S.; Camargos, P.A.; Colosimo, E.A.; Bousquet, J. Monitoring adherence to beclomethasone in asthmatic children and
adolescents through four different methods. Allergy 2009, 64, 1458–1462. [CrossRef] [PubMed]

8. Bender, B.G.; Bender, S.E. Patient-identified barriers to asthma treatment adherence: Responses to interviews, focus groups, and
questionnaires. Immunol. Allergy Clin. North. Am. 2005, 25, 107–130. [CrossRef]

9. Jácome, C.; Almeida, R.; Pereira, A.M.; Amaral, R.; Vieira-Marques, P.; Mendes, S.; Alves-Correia, M.; Ferreira, J.A.; Lopes, I.;
Gomes, J.; et al. Monitoring adherence to asthma inhalers using the InspirerMundi app: Analysis of real-world, medium-term
feasibility studies. Front Med. Technol. 2021, 3. [CrossRef]

10. Bozek, A.; Jarzab, J. Adherence to asthma therapy in elderly patients. J. Asthma. 2010, 47, 162–165. [CrossRef]
11. Howell, G. Nonadherence to medical therapy in asthma: Risk factors, barriers, and strategies for improving. J. Asthma. 2008, 45,

723–729. [CrossRef]
12. Ponieman, D.; Wisnivesky, J.P.; Leventhal, H.; Musumeci-Szabó, T.J.; Halm, E.A. Impact of positive and negative beliefs about

inhaled corticosteroids on adherence in inner-city asthmatic patients. Ann. Allergy Asthma Immunol. 2009, 103, 38–42. [CrossRef]
13. Gatwood, J.; Bailey, J.E. Improving medication adherence in hypercholesterolemia: Challenges and solutions. Vasc. Health Risk

Manag. 2014, 10, 615–625. [CrossRef] [PubMed]
14. García-Cárdenas, V.; Sabater-Hernández, D.; Kenny, P.; Martínez-Martínez, F.; Faus, M.J.; Benrimoj, S.I. Effect of a pharmacist

intervention on asthma control. A cluster randomised trial. Respir. Med. 2013, 107, 1346–1355. [CrossRef] [PubMed]
15. Armour, C.; Bosnic-Antisevich, 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, 496–502. [CrossRef]
16. Goeman, D.; Jenkins, C.; Crane, M.; Paul, E.; Douglas, J. Educational intervention for older people with asthma: A randomised

controlled trial. Patient Educ. Couns. 2013, 93, 586–595. [CrossRef] [PubMed]
17. Serhal, S.; Saini, B.; Bosnic-Anticevich, S.; Krass, I.; Emmerton, L.; Bereznicki, B.; Bereznicki, L.; Weier, N.; Mitchell, B.;

Wilson, F.; et al. A Novel Multi-Mode Education Program to Enhance Asthma Care by Pharmacists. Am. J. Pharm. Educ. 2021, 16.
[CrossRef] [PubMed]

18. Witry, M.J.; Doucette, W.R.; Zhang, Y.; Farris, K.B. Multiple Adherence Tool Evaluation Study (MATES). J. Manag. Care Pharm.
2014, 20, 734–740. [CrossRef]

19. Giraud, V.; Allaert, F.A.; Roche, N. Inhaler technique and asthma: Feasability and acceptability of training by pharmacists. Respir.
Med. 2011, 105, 1815–1822. [CrossRef]

20. Saini, B.; LeMay, K.; Emmerton, L.; Krass, I.; Smith, L.; Bosnic-Anticevich, S.; Stewart, K.; Burton, D.; Armour, C. Asthma disease
management-Australian pharmacists’ interventions improve patients’ asthma knowledge and this is sustained. Patient Educ.
Couns. 2011, 83, 295–302. [CrossRef]

21. Ulrik, C.S.; Backer, V.; Søes-Petersen, U.; Lange, P.; Harving, H.; Plaschke, P.P. The patient’s perspective: Adherence or non-
adherence to asthma controller therapy? J. Asthma. 2006, 43, 701–704. [CrossRef]

22. Raynor, D.K.; Savage, I.; Knapp, P.; Henley, J. We are the experts: People with asthma talk about their medicine information needs.
Patient Educ. Couns. 2004, 53, 167–174. [CrossRef]

23. Schatz, M.; Kosinski, M.; Yarlas, A.S.; Hanlon, J.; Watson, M.E.; Jhingran, P. The minimally important difference of the Asthma
Control Test. J. Allergy Clin. Immunol. 2009, 124, 719–723. [CrossRef]

24. Nathan, R.A.; Sorkness, C.A.; Kosinski, M.; Schatz, M.; Li, J.T.; Marcus, P.; Murray, J.J.; Pendergraft, T.B. Development of the
asthma control test: A survey for assessing asthma control. J. Allergy Clin. Immunol. 2004, 113, 59–65. [CrossRef] [PubMed]

http://doi.org/10.4065/84.8.675
http://doi.org/10.1186/s12890-020-1090-5
http://www.ncbi.nlm.nih.gov/pubmed/32245451
https://www.cdc.gov/asthma/data-visualizations/health-outcomes.htm
https://www.cdc.gov/asthma/data-visualizations/health-outcomes.htm
http://doi.org/10.4187/respcare.03200
http://www.ncbi.nlm.nih.gov/pubmed/25118311
http://doi.org/10.1164/rccm.200902-0166OC
http://www.ncbi.nlm.nih.gov/pubmed/19644048
http://doi.org/10.1007/s11882-011-0227-2
http://doi.org/10.1111/j.1398-9995.2009.02037.x
http://www.ncbi.nlm.nih.gov/pubmed/19416142
http://doi.org/10.1016/j.iac.2004.09.005
http://doi.org/10.3389/fmedt.2021.649506
http://doi.org/10.3109/02770900903497204
http://doi.org/10.1080/02770900802395512
http://doi.org/10.1016/S1081-1206(10)60141-X
http://doi.org/10.2147/VHRM.S56056
http://www.ncbi.nlm.nih.gov/pubmed/25395859
http://doi.org/10.1016/j.rmed.2013.05.014
http://www.ncbi.nlm.nih.gov/pubmed/23810267
http://doi.org/10.1136/thx.2006.064709
http://doi.org/10.1016/j.pec.2013.08.014
http://www.ncbi.nlm.nih.gov/pubmed/24007766
http://doi.org/10.5688/ajpe8633
http://www.ncbi.nlm.nih.gov/pubmed/34400397
http://doi.org/10.18553/jmcp.2014.20.7.734
http://doi.org/10.1016/j.rmed.2011.07.004
http://doi.org/10.1016/j.pec.2011.05.001
http://doi.org/10.1080/02770900600925569
http://doi.org/10.1016/S0738-3991(03)00126-5
http://doi.org/10.1016/j.jaci.2009.06.053
http://doi.org/10.1016/j.jaci.2003.09.008
http://www.ncbi.nlm.nih.gov/pubmed/14713908


Pharmacy 2022, 10, 34 14 of 14

25. Schatz, M.; Sorkness, C.A.; Li, J.T.; Marcus, P.; Murray, J.J.; Nathan, R.A.; Kosinski, M.; Pendergraft, T.B.; Jhingran, P. Asthma
control test: Reliability, validity, and responsiveness in patients not previously followed by asthma specialists. J. Allergy Clin.
Immunol. 2006, 117, 549–556. [CrossRef] [PubMed]

26. Matza, L.S.; Park, J.; Coyne, K.S.; Skinner, E.P.; Malley, K.G.; Wolever, R.Q. Derivation and validation of the ASK-12 adherence
barrier survey. Ann. Pharmacother. 2009, 43, 1621–1630. [CrossRef] [PubMed]

27. Makhinova, T.; Barner, J.C.; Brown, C.M.; Richards, K.M.; Rascati, K.L.; Barnes, J.N.; Nag, A. Adherence enhancement for patients
with asthma in community pharmacy practice: Tools development and pharmacists’ feedback. J. Pharm. Health Serv. Res. 2018, 9,
215–226. [CrossRef]

28. Doucette, W.R.; Farris, K.B.; Youland, K.M.; Newland, B.A.; Egerton, S.J.; Barnes, J.M. Development of the Drug Adherence
Work-up (DRAW) tool. J. Am. Pharm. Assoc. 2012, 52, e199–e204. [CrossRef]

29. Makhinova, T.; Barner, J.C.; Brown, C.M.; Richards, K.M.; Rascati, K.L.; Rush, S.; Nag, A. Examination of barriers to medication
adherence, asthma management, and control among community pharmacy patients with asthma. J. Pharm. Pract. 2020, 34,
515–522. [CrossRef]

30. Gaude, G.S.; Hattiholi, J.; Chaudhury, A. Role of health education and self-action plan in improving the drug compliance in
bronchial asthma. J. Family Med. Prim. Care 2014, 3, 33–38. [CrossRef]

31. Yawn, B.P.; Rank, M.A.; Cabana, M.D.; Wollan, P.C.; Juhn, Y.J. Adherence to asthma guidelines in children, tweens, and adults in
primary care settings: A practice-based network assessment. Mayo Clin. Proc. 2016, 91, 411–421. [CrossRef]

32. Boulet, L.P.; Boulay, M.E.; Guylaine, G.; Battisti, L.; Chabot, V.; Beauchesne, M.; Villeneuve, D.; Côté, P. Benefits of an asthma
education program provided at primary care sites on asthma outcomes. Respir. Med. 2015, 109, 991–1000. [CrossRef] [PubMed]

33. Wiener-Ogilvie, S.; Pinnock, H.; Huby, G.; Sheikh, A.; Partridge, M.R.; Gillies, J. Do practices comply with key recommendations
of the British Asthma Guideline? If not, why not? Prim. Care Respir. J. 2007, 16, 369–377. [CrossRef] [PubMed]

34. Tran, N.; Coffman, J.M.; Sumino, K.; Cabana, M.D. Patient reminder systems and asthma medication adherence: A systematic
review. J. Asthma. 2014, 51, 536–543. [CrossRef] [PubMed]

35. Halm, E.A.; Mora, P.; Leventhal, H. No symptoms, no asthma: The acute episodic disease belief is associated with poor
self-management among inner-city adults with persistent asthma. Chest 2006, 129, 573–580. [CrossRef] [PubMed]

36. Sofianou, A.; Martynenko, M.; Wolf, M.S.; Wisnivesky, J.P.; Krauskopf, K.; Wilson, E.A.H.; Goel, M.S.; Leventhal, H.; Halm, E.A.;
Federman, A.D. Asthma beliefs are associated with medication adherence in older asthmatics. J. Gen. Intern. Med. 2013, 28, 67–73.
[CrossRef] [PubMed]

37. Guenette, L.; Breton, M.C.; Grégoire, J.P.; Jobin, M.; Bolduc, Y.; Boulet, L.; Dorval, E.; Moisan, J. Effectiveness of an asthma
integrated care program on asthma control and adherence to inhaled corticosteroids. J. Asthma. 2015, 52, 638–645. [CrossRef]
[PubMed]

38. Schaffer, S.D.; Tian, L. Promoting adherence: Effects of theory-based asthma education. Clin. Nurs. Res. 2004, 13, 69–89. [CrossRef]
39. Price, D.; Bosnic-Anticevich, S.; Briggs, A.; Chrystyn, H.; Rand, C.; Scheuch, G.; Bousquet, J. Inhaler competence in asthma:

Common errors, barriers to use and recommended solutions. Respir. Med. 2013, 107, 37–46. [CrossRef]
40. Young, H.N.; Kanchanasuwan, S.; Cox, E.D.; Moreno, M.M.; Havican, N.S. Barriers to medication use in rural underserved

patients with asthma. Res. Soc. Adm. Phar. 2015, 11, 909–914. [CrossRef]

http://doi.org/10.1016/j.jaci.2006.01.011
http://www.ncbi.nlm.nih.gov/pubmed/16522452
http://doi.org/10.1345/aph.1M174
http://www.ncbi.nlm.nih.gov/pubmed/19776298
http://doi.org/10.1111/jphs.12247
http://doi.org/10.1331/JAPhA.2012.12001
http://doi.org/10.1177/0897190019840117
http://doi.org/10.4103/2249-4863.130269
http://doi.org/10.1016/j.mayocp.2016.01.010
http://doi.org/10.1016/j.rmed.2015.05.004
http://www.ncbi.nlm.nih.gov/pubmed/26162708
http://doi.org/10.3132/pcrj.2007.00074
http://www.ncbi.nlm.nih.gov/pubmed/18026674
http://doi.org/10.3109/02770903.2014.888572
http://www.ncbi.nlm.nih.gov/pubmed/24506699
http://doi.org/10.1378/chest.129.3.573
http://www.ncbi.nlm.nih.gov/pubmed/16537854
http://doi.org/10.1007/s11606-012-2160-z
http://www.ncbi.nlm.nih.gov/pubmed/22878848
http://doi.org/10.3109/02770903.2014.999084
http://www.ncbi.nlm.nih.gov/pubmed/25539138
http://doi.org/10.1177/1054773803259300
http://doi.org/10.1016/j.rmed.2012.09.017
http://doi.org/10.1016/j.sapharm.2014.12.004

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	Appendix A
	References

