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Abstract

A partnership was formed between the University of Hawai'i at Hilo Daniel
K. Inouye College of Pharmacy (DKICP) and the Department of Health to
carry out the Hawaii Asthma Friendly Pharmacy Project (HAFPP), which
utilizes pharmacy students as a workforce to administer Asthma Control
Tests™ (ACT), and provide Asthma Action Plans (AAP) and inhaler tech-
nique education. Evaluation of data from a pilot project in 2008 with first
and second year students prompted more intensive training in therapeutics,
inhaler medication training, and communication techniques. Data collection
began when two classes of students were first and second year students and
continued until the students became fourth year students in their advanced
experiential ambulatory care clinic and retail community pharmacy rotations.
Patients seen included pediatric (32%) and adult (68%) aged individuals.
Hawai'i County was the most common geographic site (50%) and most sites
were retail pharmacies (72%). Administered ACT surveys (N=96) yielded a
mean score of 19.64 (SD +/-3.89). In addition, 12% of patients had received
previous ACT, and 47% had previous AAPs. Approximately 83% of patients
received an additional intervention of AAP and inhaler education with 73%
of these patients able to demonstrate back proper inhaler technique. Project
challenges included timing of student training, revising curriculum and logistics
of scheduling students to ensure consistent access to patients.

Introduction
The National Asthma Education and Prevention Program
(NAEPP) established new patient specific guidelines in 1991
with revisions in 2002 to emphasize the use of long-term asthma
inhaler controller medications to reduce morbidity and mortality
for chronic asthma sufferers.! Physicians have reported barriers
to utilizing these practice guidelines including lack of aware-
ness, familiarity, and training with the Asthma Control Test
(ACT), and difficulty overcoming previous practice habits >
Data from the 2008 Behavioral Risk Factor System (BRFSS)
reported that the prevalence of asthma for both adults and
children was higher in Hawai‘i County (12.2% and 17.0%,
respectively) as compared to 9.6% among adults and 12.7%
among children statewide. Table 1 compares the prevalence and
presents the breakdown within Hawai‘i County. Survey results
in 2012 produced similar results.’ A study by Berry, et al ® de-
scribed the concept of the Asthma Friendly Pharmacies (AFP)
model that provided focused asthma education to community
pharmacists, pharmacy technicians, and pharmacy students
on various asthma-related interventions including resolving
medication-related adverse effects, patient education on inhaler
technique,and improving the pharmacist/patient and pharmacist/
primary care provider relationship. Providers gave over 2000
patient interventions that included patient education on topics
such as the difference between asthma controllers and quick
relief medications, medication regimens, device technique, and
side effects. ® Other studies have also demonstrated effective

pharmacist management as health extenders for chronic care
asthma.” While access to asthma specialists may be limited,
asthma patients in Hawai‘i have access to community retail
pharmacists when they pick up their asthma inhaler prescrip-
tions. Hence, training student pharmacists in Hawai‘i on the
use of the ACT and involving them in a public health project
seemed appropriate.

A collaborative partnership was formed between the Daniel
K. Inouye College of Pharmacy (DKICP) and the Hawai‘i
Department of Health (DOH) to carry out the Hawai‘i Asthma
Friendly Pharmacy Project (HAFPP) modeled after a study
performed by Berry, et al. The objective of this four-year study
was to explore the feasibility of utilizing pharmacy students as
a workforce entity to aid in a public health project. This paper
describes the results of this effort.

Methods

The project protocol and patient consent forms received ap-
proval from both the DOH Institutional Review Board and the
University of Hawai’i Committee on Human Studies (CHS).
Initial planning meetings were held with the DOH HAFPP
project staff, the DKICP Director of Experiential Education
and several community pharmacy leaders. This initial group
formulated the list of targeted medications in Figure 1. As the
project progressed, quarterly meetings were held to discuss
project objectives, progress in pharmacist and student training,

Table 1. Behavioral Risk Factor Surveillance System

Asthma Prevalence in Adults 2008 2012

Statewide 9.6% 8.9%
Hawai‘i County 12.2% 9.7%
Hilo 16.7% 9.5%
North Hawai'i 12.9% 8.5%
Puna/Ka'u 8.0% 10.9%
Kona 10.3% 9.3%

Asthma Prevalence in Children 2008 2012

Statewide 12.7% 12.2%

Hawai'i County 17.0% 10.4%
Hilo 18.6% 13.7%*
North Hawai'i 12.8% 7.2%*
Puna/Ka'u 16.2% 10.5%"
Kona 7.3% 9.0%*

*Data combined from 2011-2012

HAWAI'l JOURNAL OF MEDICINE & PUBLIC HEALTH, FEBRUARY 2015, VOL 74, NO 2

57



QUICK RELIEVERS

Short-Acting Beta2-Agonists (SABA)

Albuterol (Accuneb?, ProAirR, Proventil?, Ventolin®)
Pirbuterol (Maxair®)

Levalbuterol (Xopenex®)

LONG-TERM CONTROLLERS

Inhaled Corticosteroids (ICS)

Beclomethasone (Qvar®)

Budesonide (Pumicort Flexhaler™, Pulmicort
Respules®)

Flunisolide (AeroBid®, AeroSpan™

Fluticasone (FloventR)

Mometasone (Asmanex®)

Triamcinolone (Azmacort®)

Long-Acting Beta2-Agonists (LABA)
Salmeterol (Serevent?)
Formoterol (Foradil®)

Combination ICS+LABA
Fluticasone/Salmeterol (Advair®)
Budesonide/Formoterol (Symbicort®)

HAWAII ASTHMA-FRIENDLY PHARMACY PROJECT

CommoN ASTHMA MEDICATIONS

Systemic Corticosteroids

Prednisone (Deltasone®, OrasoneR)
Prednisolone (Orapred®, Pediapred®, Prelone®)
Methylprednisolone (Medrol?)

Mast Cell Stabilizers

Cromolyn (IntalR)

Nedocromil (TiladeR)

Leukotriene Receptor Antagonists (LTRA)
Montelukast (Singulair?)

Zafirlukast (Accolate®)

5-Lipoxygenase Inhibitors (5-LO)
Zileuton (Zyflo™)

Methylxanthines
Theophylline (Slo-Bid®, Theo-247, Theo-Dur®)

Immunomodulators
Omalizumab (Xolair®)

** This is not a comprehensive list of all the medications for asthma. It is intended to be a guide for pharmacies
participating in the Hawaii Asthma Friendly Pharmacy Project.
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Figure 1. Asthma Medications Included in Asthma Friendly Pharmacy Project

and project implementation. Prior to the start of the project in
2008, HAFPPfunded a pulmonologist-led continuing education
and implementation session for the community retail pharmacist
preceptors and DKICP faculty in East Hawai‘i. HAFPP funded
the printing of hard copy ACT forms, Asthma Action Plans and
other patient education materials (Figure 2).

Two phases of the project included a pilot study held in
2008-2009, and a second phase of the study occurring from
May 2010-May 2012. The same students were studied in both
phases of the study. The pilot study utilized 170 PY1 and PY2
students to administer the ACT test to patients in the commu-
nity pharmacy retail sites and ambulatory care clinics. Due to
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Patient: Doctor: Dr. Phone #:
ASTHMA ACTION PLAN Peak Flow Personal Best: ipm  Updated:
GREEN ZONE - GO AHEAD! YELLOW ZONE - BE AWARE! RED ZONE - STOP & TAKE ACTION!
Suns & Peak Flow san & Peak Flo Signs & Peak Flow
Symptoms OR Yes to Al OR Vo & Aun Symptoms OR Yes to Anv
(Yes to All (Ves o AN) e to Any Nonte nane (Yes to Any)
* "Rescue” or "quick relief” | Your Green » * Constant need for Your Red Zone
medicines needed less Zone Peak albuterol Peak Flow
than twice a week Flow Range: * Constant wheezing, cough | Range:
* No wheezing, cough, - . or shortness of breath
chest ighiness or * Conbnued waking from
shortness of breath Peak flow is 80 * sleep due lo asthma Peak flow is
* Can sleep without waking | to 100% of your * Difficulty breathing, below 50
up due to asthma “Personal Best” = walking or talking percent of your
* Can do most activibes * Difficulty doing usual “Personal Best”
*  Work or school is not activities
missed YELLOW ZONE ACTION
* Rarely, if ever, need ke “rescu edicir RED ZONE ACTION
emergency care If you need “rescue” mediane every 2 fo 4 hours,
and you still have red zone symploms:
GREEN ZONE ACTION 1. Start prednisone or prednisolone as directed
1. Take your “controller” medicine(s), by your doctor. Keep in mind that it may take
, everyday as prescrbed to 4 10 6 hours for the medicine to work
keep asthma in good confrol 2. You may take “rescue” medicine — 2-6 puffs
albuterol or 1 nebulizer every 20 minutes -
for up 1o 1 hour
3. I you have tried the above steps and there is
% Overuse of ‘Rescue / Quick Reief” asthma medications (such as Albuterol, ProAir®., Ventolin®. m:fﬁms";g;fﬁgmﬂe
Proventi®, Xopenex® and Maxair®) is a danger signal that your asthma may not be in good confrol. immediately Cong s 1o taks “rescue”
* “Controller / Preventer” medications can prevent asthma flare-ups. andicing 83 nesded
* Talk fo your doctor about using your personalized Asthma Acion Plan to avoid asthma attacks
I,/""'"%" UNIVERSITY
MVM waaFM tsszm l‘k‘e/} of HAWAI' S
Pharmacy Project, a partnership bo impr \ Associamion. o2 HILO e
asthma outcomes in the Hilo area Hawaii Asthma | Initiative of Howol College of Pharmacy P
Figure 2. Asthma Action Plan

the beginning level of training of these students, community
pharmacist preceptors and DKICP practice faculty performed
patient follow up for AAP and inhaler education if the patient
was found to have uncontrolled asthma (ACT <19). Analysis
of the pilot study data revealed four major areas of concern:
(1) the limited ability of the students to confidently perform the
ACT early on in their training due to gaps in understanding of
the disease, knowledge of the medications, and adequate com-
munication and patient education skills; (2) insufficient data
collection tools; (3) inadequate preparation of the pharmacist
preceptor; and (4) inconsistent hours at practice sites, which
limited student access to the patients.

Based on the 2008 pilot project data, the project group made
suggestions to the DKICP on how to change the didactic cur-
riculum specific to asthma therapeutics, patient interview,
and counseling skills. Additional workshop time was added
to supplement the asthma therapeutics learning module to de-
velop students’ communication and interview skills on inhaler
technique and education. Changes were also made to the third
year capstone course, Applied Pharmaceutical Care Didactic,
implemented Objective, Subjective, Comprehensive Exams

(OSCE) to demonstrate proficiency on inhaler technique and
patient education. Pharmacy preceptors were trained again on
the study protocol, given the data from the 2008 pilot, as well
as presented information on the challenges observed in the 2008
pilot.

Prior to the second phase of the study, better technology for
data collection was implemented with a software program called
E*Value which allowed for on-line data collection. Changes
made to curriculum and rotation scheduling is detailed in Table
2.

The second phase of the study occurred from May 2010 —
May 2012 when the same 170 students who had now advanced
into their PY4 year were then dispersed to pharmacies on the
islands of Maui (retail,ambulatory care), Kaua‘i (retail), O‘ahu
(retail, ambulatory care), and Hawai‘i (retail, ambulatory care,
hospital). Students were asked to administer ACTs, provide an
AAP and inhaler education and document their interventions.
Students obtained consent from the patient or patient’s guardian
before administering the ACT. In the retail pharmacy rotations,
possible patients were identified when they picked up targeted
medications. In ambulatory care clinics, students performed the
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Table 2. Didactic and Experiential Curriculum Changes

Area 2008 By 2012
Curriculum Brief orientation to interview skills and ACT (PY1) Orientation and reinforcement of interview skills and ACT (PY1)
Asthma therapeutics module (PY2) Asthma therapeutics module + hands on inhaler workshop on

various types of inhalers (PY2)
Simulation mannequin in asthma patient case (PY2)
Applied Pharmaceutical Care Course (PY3) Objective/Subjective
Clinical Exams (OSCE) for inhaler education (PY3)

Technology Paper ACT, manual collection, DOH link E-value software to include ACT scores and interventions

Experiential Rotation Scheduling PY1 rotation: 4 hrs/week x 15 weeks

PY1 rotation: daily x 4 consecutive weeks
PY4 rotation: daily x 6 consecutive weeks

Preceptor training

1hour CE onAsthma guidelines and Asthma Friendly Project | Annual preceptor training on ACT, AAP and student involvement

three steps as part of their regular medication intake interview
at the start of a patient’s clinic appointment. Students asked two
additional survey questions pertaining to whether the patient had
ever had an ACT performed or had ever been counseled with an
AAP. Consistent with the scoring methodology for ACTs, the
final scores were calculated by adding up the individual item
scores of the five-item survey. The two additional questions
were answered as “yes” or “no.”

Students were asked to document their interventions into
E*Value specifically documenting types of intervention such as
AAPs and inhaler education, gender, site, ethnicity, and amount
of time spent with the patient. HAFPP provided statistical
analysis using SPSS 18.0, Chicago, IL.

Results

Table 3 describes the documented intervention data for the 96
ACT surveyed patients of whom 56% scored >19 (Mean ACT
scores19.64 (SD +/-3.89)),indicating adequate control of asthma
symptoms. Of these patients, 12% had previous ACTs performed
and 47% were given AAPs previously. Of the 96 patients given
ACTs, 83 % were given additional interventions of an AAP and
inhaler education. Of those given inhaler education, 73% were
able to demonstrate back proper technique. Table 4 describes
the demographics, geographic, and types of practice sites of
patients who had documented interventions of AAP and/or
inhaler education by student and patient demonstration (N =80,
83%). The majority of patients were seen in retail practice sites.
Geographically, most patients were seen on Hawai‘i Island. Of
the 170 students who were trained or eligible to participate in
the study only 17% documented interventions.

Discussion

Asthma control requires vigilant monitoring of factors such as
symptoms,dynamic pulmonary function,and patients’ ability to
function in their daily activities of life. Assessing one or several
of these functions atany one point of care gives only a glimpse of
adisease that requires chronic control with multiple assessment
points over time. Tools such as the ACT were developed in 2004
by Nathan, et al,*as a five-point patient-administered survey to
assist practitioners in assessing asthma control in settings where
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Table 3. ACT, AAP and Education Intervention for 2012

Number of patients given ACT 96

% of patients given additional intervention (AAP and inhaler education) 83

% of patients able to demonstrate back properinhaler technique aftereducation | 73

Avg. time spent/patient (min) 18

Table 4. Demographics of Patients who received AAP and/or Inhaler
Education 2012

N=80 patients
% Pediatric 32
% Adult 68
% Male/Female 52/48
Ethnicities (%)
African American 4
Asian 12
Caucasian 18
Filipino 6
Hispanic 2
Native Hawaiian 22
Mixed race 6
Other 16
Not noted 14
Geographic Sites (%)
O‘ahu 42
Hawai'i Island 50
Kaua'i 2
Maui Island 2
Continental US 4
Type of Practice Site (%)
Retail 79
Ambulatory Care Clinic 21




spirometry or other testing may not be available.®> The ACT
assesses, on a scale from 1-5, patients’ scores for wheezing,
coughing, chest tightness, and pain, as well as the frequency
of use of short acting rescue inhalers. Also included is amount
of time asthma has kept the patient from normal activities in
work, school, or home; higher scores are indicative of better
functioning. Scores of 19 or less indicate that asthma may not
be well controlled.? Schatz, et al,* replicated the findings from
Nathan in a population underserved by asthma specialists and
concluded that the ACT is reliable, valid, and responsive to
changes over time in asthma patients not under the care of an
asthma specialist, and should help practitioners to improve as-
sessment of asthma control in busy clinical settings.*For patients
with ACT score of 19 or higher, the study yielded a sensitivity
and specificity of 71% for detecting patients with uncontrolled
asthma. Hawai‘i’s asthma patient population is similar to the
Schatz, et al, study population in terms of the lack of asthma
specialists on neighbor islands and limited access to specialists
on O‘ahu. As a result, this study critically informed our study.

Other community-based asthma interventions by pharma-
cists have also been shown to be successful. In 1997, Rupp,
et al, described an independent community pharmacy and lo-
cal health maintenance organization (HMO) partnership that
developed a Disease Specific Management (DSM) Program
called Asthma Integrated Management (AIM).” AIM targeted
problematic pediatric patients aged 18 years or younger, and
newly diagnosed or poorly controlled patients. Poorly con-
trolled patients were defined as patients previously diagnosed
with asthma experiencing one or more recent exacerbations.
Problematic pediatric patients were defined as those who had
learning impairments or disabilities; and those with a highly
unstable social environment due to lack of aroutine and reliable
adult caregiver. The program was meant to supplement physi-
cian care. The clinical objectives were: (1) recognize and treat
acute exacerbations; (2) minimize acute and chronic asthma
symptoms; (3) maintain normal activities including exercise;
(4) enhance patient education about asthma and its causes; (5)
prevent side effects of treatment; (6) minimize the social and
financial costs of asthma; and (7) achieve improvement in activi-
ties, symptoms, and emotional impact. The program required
significant blocks of dedicated pharmacist interaction with the
patient and the primary caregiver. Over a two-year period of
time, 11 HMO patients were able to complete all the steps of
the AIM program. Results showed significant improvement in
quality of life and decrease in use of care services with a 77%
reduction in hospitalizations, as well as lower emergency room
and urgent care visits, by 78% and 25%, respectively. Although
the numbers were small, the paper described an important
component of a successful DSM program (an arrangement by
which HMO patients had exclusive contracts with area chain
pharmacies for their medications). When patients were allowed
to fill prescriptions at non-HMO pharmacies (for convenience
or other reasons), pharmacists were limited in their ability to
carry out standardized type reviews such a drug use review,
counseling and compliance; in addition, patients were more

often lost to follow-up. With routine pick up of prescriptions,
DSM appointments could be concurrently scheduled. A key to
success in this program was consistent quality of pharmacist
care achieved by implementing a standard AIM pharmacist
training program.’

In Hawai‘i, Chan, et al, reported results specific to asthma
education.’ The Military Community Asthma Program (MCAP)
was developed in 1996 at the Tripler Army Medical Center
on O‘ahu to address the high rate of hospitalizations for their
pediatric asthma patients. The program developed inpatient and
outpatienteducation processes where critical pathways required
utilizing pharmacists who were trained in asthma education. A
pre-study in 1997 showed a hospitalization rate of 3.2 per 1,000
children. The study enrolled 107 patients from late 1997 through
January 1999. After implementation of MCAP, hospitalization
rates decreased to 2.1 per 1,000 children in 1998 and to 1.9 per
1,000 children in 1999. The study also reported a trend toward
decreased pediatric admission to the Pediatric Intensive Care
Unit for severe asthma, from 2.3-6.0 per 10,000 in 1994 to 1.7
per 10,000 in 1999. The study reported that the most critical
element for successful asthma therapy was the delivery of the
correct medication along with pharmacist education on correct
multi-dose inhaler (MDI) therapy.’

In our study, the data collected from 2010-2012 indicated that
students, if trained properly and in a stepwise fashion, are able
to administer an ACT, create an AAP and provide counseling.
However,due to the small size of the study, the impact on asthma
control based upon interventions cannot be reliably discerned,
although it is noteworthy that more than half of our patients
(56%) had controlled asthma and that a majority of patients
(73%) who were given education were able to demonstrate
back proper technique.

A significant shortcoming of our study was the low percent-
age of documented participation by students. Although students
were directed to take the initiative and report their scores and
interventions, this project relied solely on voluntary student
documentation. Students may have performed interventions
and neglected to input the information. Other issues may have
also affected the numbers of responses such as other disease
management priorities during a patient’s visit, patients not
agreeing to participate, students forgetting to perform the task
during the rotation, or students not being present when the patient
came to pick up their prescriptions. Figures are not available to
describe the total number of possible patient-student interac-
tions based upon the number of eligible prescriptions from the
list of earmarked inhalers. This would require all sites to report
their total number of inhaler prescriptions over the study trial
period of two years. In addition, many chronic medications
such as asthma inhalers are refilled by mail order pharmacies
as mandated by certain insurance companies, negating the need
for a physical visit to the pharmacy. Future project design might
target specific rotation sites to provide total number of possible
patients, first time prescriptions, number of patients who refuse
participation, and the number of patients seen by students as
well as the type of interventions.
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Conclusions

This small study explores the possibilities of utilizing pharmacy
students in a public health project. Lessons learned were that
students need consistent training in a disease state, medications,
communication, and patient interactive skills in a building
block model starting with their first year and with content and
skills development continuing to build each year into their final
fourth year. The changes developed for this study have been
maintained in the curriculum and students know that ACTs
are part of the assessment toolkit for managing asthma and are
knowledgeable about the follow-up steps of giving AAP’s and
inhaler education. Project challenges included scheduling of
students in rotation sites to provide consistent access to patients.

Although the majority of patients were seen in the retail
pharmacy setting, time constraints and attendance to other duties
limit the community retail pharmacist’s availability to mentor
early PY 1 level students. The skill of administering ACTs could
be taught in the first year, as students begin to develop patient
interview and communication skills. This would allow them
to continue to develop their communication skills during the
second professional year while also being introduced to infor-
mation on the disease and medication therapeutics. The third
year would then solidify the didactic training and in the fourth
year, the student would continue to practice these skills in the
experiential setting. The limited patient data suggests that if
given appropriate education, patients are able to demonstrate
back proper inhaler technique.

Ideally, engaging students in a public health effort early in
their professional education will instill the value for this type
of service as a part of their professional career. Pharmacists are
trained to provide service but not necessarily to think in terms of
public health initiatives. This type of project helps to promote
the professional contributions of pharmacists to public health.
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