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Objective. To evaluate the effectiveness of asthma education delivered by student pharmacists and to
assess the impact of child and caregiver baseline asthma knowledge on asthma control in children.
Design. Student pharmacists developed and implemented asthma self-management education inter-
ventions for children and their caregivers and performed asthma screenings for children at a series of
asthma camps.
Assessment. Eighty-seven children, ages 5-17 years, and their caregivers were enrolled in this study. A
previously validated asthma questionnaire was modified to assess asthma knowledge among children
and adults. Asthma knowledge increased significantly in children following participation in the edu-
cation intervention (p,0.001). The education intervention, however, did not increase caregiver knowl-
edge of asthma. A significant association was observed between caregiver baseline asthma knowledge
and better asthma control in their children (p50.019).
Conclusion. The results of this study demonstrate that student pharmacist-delivered asthma education
can positively impact asthma knowledge in children, and that caregivers’ knowledge of asthma is
strongly correlated with better asthma control in their children.
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INTRODUCTION
Asthma is the most common chronic disease among

children in the United States.1 The National Heart, Lung
and Blood Institute (NHLBI) guidelines for the diagnosis
and management of asthma emphasize the importance of
asthma self-management education, even including it as 1
of the 4 key components of effective asthmamanagement.2

Previous studies showed that asthma self-management ed-
ucation programs for children and adolescents improve
lung function and feelings of self control, and reduce
missed school days, days with restricted activity, and
emergency room visits.3 Only 12 percent of people with
asthma received formal patient education in 2008, accord-
ing to the National Health Interview Survey (NHIS).4

Thus, increasing dissemination of formal education to peo-
ple with asthma is one of the objectives of Healthy People
2020.5 Many primary care pediatricians are not able to
routinely provide asthma education in accordance with

NHLBI asthma guidelines because time is constrained
and demands compete during typical visits.6 Lack of rou-
tine primary care visits can further limit children’s receipt
of asthma education. Therefore, alternative methods of
providing asthma education are recommended.2

The asthma guidelines recommend asthma education
interventions be repetitious, which requires reinforcement
by all members of the health care team at various points of
care. They also recommend use of interventions provided
by pharmacists be considered; “such programs are feasi-
ble, and they merit further studies of effectiveness.”2 Pre-
vious studies showed that community pharmacy-based
asthma education could have a positive impact on
asthma-related outcomeswhen delivered as part of a struc-
tured program.7-8 However, the frequency of asthma edu-
cation delivered by pharmacists in the community setting
can be limited by both patient-related and practice-related
obstacles (ie, space constraints, patient attitudes towards
pharmacists as asthma educators, and limited pharmacist
knowledge regarding optimal asthma management).9-10

Methods to overcome these obstacles need to be explored
so that interventions provided by pharmacists become rec-
ommended instead of only considered.
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The Center for the Advancement of Pharmacy Edu-
cation (CAPE) 2013 Educational Outcomes recommend
that pharmacists be “capable of functioning collabora-
tively as members of an interprofessional team, advocat-
ing for patients and demonstrating leadership, providing
care for diverse patient populations, contributing to the
health and wellness of individuals and communities, and
educating a broad range of constituents.”11 In an effort to
address the above needs and obstacles, the For Your Good
Health, LLC. (FYGH) asthma camp series was developed
to teach children and caregivers asthma self-management
skills in a camp environment. This interdisciplinary camp
model was directed by a group of physicians and pharma-
cists and staffed by student pharmacists and university
athletes.

The primary objective of this study was to evaluate
the impact of student pharmacist delivered asthma edu-
cation on child and caregiver knowledge of asthma. The
secondary objective was to assess child and caregiver
baseline asthma knowledge and its effect on asthma con-
trol in children attending the asthma camps.

DESIGN
This cross-sectional study received Institutional Re-

view Board approval from Duquesne University prior to
implementation. The FYGHasthma campswere hosted at
Duquesne University’s A.J. Palumbo Center, a sports
complex in downtown Pittsburgh. Previous studies
showed that caregiver knowledge of asthma and asthma
treatment could improve asthma control and severity in
children.12 Therefore, caregivers were strongly encour-
aged (though not required) to attend the camps and par-
ticipate in the educational activities with their children so
they could reinforce key concepts at home and increase
their own asthma knowledge. The camp setting provided
adequate space for large groups of children and caregivers
to receive formal education. The asthma guidelines sup-
port the delivery of asthma education in community
settings, stating that they can “positively affect large num-
bers of persons who have asthma, especially in poor,
inner-city communities.”2 Six day camps were offered
over a period of 2 years—3 per summer. Campswere held
on Saturdays from 9:00am to 2:00pm. Asthma screenings
and education were conducted during the morning ses-
sion, a healthy lunch was provided, and the afternoon
ended with sports skills instruction. Duquesne University
student pharmacists developed and implemented the
asthma education interventions and performed the asthma
screening assessments, with training and oversight pro-
vided by pharmacist and physician faculty members.
Sports skills were taught by Duquesne University student
athletes and coaches. Caregivers were encouraged to

watch the sports skills session so that they could continue
to help their children with these skills at home.

The camps were offered to all children in the Pitts-
burgh area free of cost. Children with and without a prior
diagnosis of asthma were encouraged to attend so this
model’s effectiveness at identifying children with undi-
agnosed and uncontrolled asthma could be evaluated and
recommendations for follow-up care could be provided.13

Participating children were required to attend 1 of the 6
FYGH asthma camps. Study consent was not required for
camp enrollment. Six health screenings were held at var-
ious locations throughout Pittsburgh each spring prior to
the summer asthma camp in an effort to increase identi-
fication of children with potential undiagnosed or uncon-
trolled asthma and related complications (obesity,
hypertension, and tobacco smoke exposure) and to invite
them to attend the asthma camp series. The majority of
screenings were held at afterschool programs and at pub-
lic housing projects. Asthma, blood pressure (BP), body
mass index (BMI), and tobacco smoke exposure screen-
ings were the only services provided at the community-
based events. Fliers for the campswere distributed at each
screening and children and caregivers were encouraged to
attend. Other methods for camp recruitment included
mass e-mails to local hospitals and universities, posters
and fliers distributed at pediatric practices, sports leagues,
schools and churches, media releases, and advertisements
in local newspapers and health bulletins. Research assis-
tants obtained written consent and assent for participation
in the study during camp registration. If children attended
multiple camps, written consent and assent was required
prior to each camp. Children were not restricted from
participation in multiple camps and if they did so, they
were counted as separate subjects for each session.

Strategies utilized for sample retention included hav-
ing well-known athletes provide sports instruction (eg,
university athletes and coaches), providing free wellness
screenings and counseling for caregivers (eg, blood pres-
sure, cholesterol, BMI), providing t-shirts, basketballs,
backpacks, andwater bottleswith the FYGH logoon them
(which also increased awareness of the camps), raffling
off giveaways for children and caregivers that included
prizes such as iPods and gift cards, and providing free
lunch.

Demographic information such as age, gender, race,
and ethnicity was collected during camp registration via
a permission slip that parents were required to complete
for participation in the camp, regardless of participation in
the study. Parental report of asthma diagnosis was used
along with Spirometry (KoKo Legend portable spirometer,
Inspire Health, Longmont, CO) and the Asthma Therapy
Assessment Questionnaire (ATAQ)14 to classify lung
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function in all children attending the camps, regardless of
prior asthma diagnosis. The asthma screening classification
system was used in this study is described in Table 1.

Under the guidance of 2 pharmacist facultymembers
and as part of an advanced experiential education require-
ment, various groups of sixth-year student pharmacists
developed hands-on, interactive educational activities
that were implemented at each camp. The student phar-
macists were required to review the NHLBI guidelines
during their first week of practice experience. They were
then given 2 weeks to develop the educational activities,
which gave faculty members time to ensure the inter-
ventions adequately addressed the 4 key components of
effective asthma management (avoidance of asthma trig-
gers, compliance with asthma medication, proper inhaler
technique, and the importance of an asthma action plan),
and that the interventions were appropriate for the
intended audience. The students were instructed to make
the lessons less academic andmore hands-on. This project
required higher order thinking skills as students were
asked to synthesize new information in order to develop
novel educational activities. Numerous activities were
created, such as interactive skits to teach proper inhaler
technique, game shows highlighting the differences be-
tween controller and reliever medication, and a memory
game of asthma triggers. One group created a large card-
board house that contained common asthma triggers.
They worked with small groups of children to make the
house more “asthma friendly,” discussing ways to either
eliminate or decrease exposure to each of the triggers.
Each activity lasted up to 15 minutes, and small groups
of children and caregivers rotated through each of the 4
stations. Having multiple student pharmacists present
allowed for various educational activities that reinforced
important aspects of optimal asthma management. All
children and caregivers, regardless of prior asthma diag-
nosis, were encouraged to participate in the education
sessions.

A simplified version of Fitzclarence andHenry’s 31-
question Asthma Knowledge Questionnaire to assess
caregiver knowledge of asthma was administered to

children and their caregivers during the camps. 15 Fewer
than half the questions from the original questionnaire
were included in an effort to decrease administration time.
Each specific question was chosen based upon adequate
coverage of the topic during the camp and level of per-
ceived difficulty. Pictorial representation was used when
possible, and “circle the above” and “yes/no” questions
were usedmost frequently. The questionnairewas admin-
istered to children and caregivers separately at the begin-
ning and end of each camp to assess the effectiveness of
the intervention. Each questionnaire was administered
and graded by study personnel, took roughly 10 minutes
to complete, and was worth 15 possible points.

Statistical analyses, including simple descriptive sta-
tistics and simple tests of hypotheses, were performed
using JMP version 10 (SAS Institute Inc., Cary, NC).
Statistical analysis of initial and final asthma knowledge
scores required a paired comparison of calculated differ-
ences, the null hypothesis for which was that the average
of the paired differences was zero. This method improved
the sensitivity of the test, compared to a standard 2-group
comparison of averages, by letting each subject serve as
their own control. Logistic regressionwas used for testing
hypotheses between a categorical dependent variable
(such as asthma control) and a continuous independent
response (such as preintervention asthma knowledge test
scores). A 1-way ANOVA was used to test the reverse
case involving a categorical independent variable and
a continuous dependent variable. In all cases, the alpha
level for significance was established as 0.05.

EVALUTATION AND ASSESSMENT
Eighty-seven children and their caregivers were en-

rolled in the asthma camp study over the 2 years. Four
children attendedmore than 1 camp, but eachwas counted
as a unique subject for each session. Demographic char-
acteristics and results from the asthma screening are pre-
sented in Table 2.13

All 87 children participated in the educational inter-
vention and completed the preinterventionknowledge test,
but 11 (13%) elected not to complete the postintervention

Table 1. Asthma Screening Classification

Classification
Caregiver report of
asthma diagnosis FEV1 or FEV1/FVC ATAQ score

No asthma No 1 $85% -
Potential asthma No 1 ,85% -
Previously diagnosed asthma

Controlled asthma Yes 1 $85% 1 0
Not well controlled asthma Yes 1 ,85% 6 1-2
Poorly controlled asthma Yes 1 ,85% 6 3-7
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knowledge test. Only 45 caregivers (52%) participated
in the educational intervention, and 42 (48%) completed
the preintervention and postintervention knowledge tests.
Complete preintervention and postintervention tests were
collected for 76 children (87%) and 42 caregivers (48%).
The mean difference among children between the prein-
tervention test (10.4 6 2.7) and postintervention test
(12.9 6 2.2) was 2.5 6 2.5 (p,0.001). The mean differ-
ence among caregivers between the preintervention test
(8.8 6 4.3) and postintervention test (8.4 6 4.3) was
-0.336 5.3 (p50.68).

No correlation was observed between preinterven-
tion test scores and asthma control for children with pre-
viously diagnosed asthma. The association was tested
using a 1-way analysis of variance, which suggested that
the 3 groups were essentially equivalent at the alpha equal
to 0.05 level. We did discover a significant association
between caregiver preintervention test scores and asthma
control in their children (p50.019). Higher average pre-
intervention test scores in caregivers were associated with
“controlled” and “not well controlled” asthma in their
children (mean test scores, 12.8 and 11.5, respectively),
whereas lower scores (mean test score, 8.54) corresponded
to “poorly controlled” asthma.

DISCUSSION
This study demonstrated that student pharmacist-

delivered asthma education was effective in increasing
asthma knowledge in children. Previous studies evaluated
student pharmacist-delivered screenings and education in
adults with various disease states,16, 17 but this is the first
study to assess the effectiveness of student pharmacists
as asthma educators in the pediatric population. Knowl-
edge of asthma pathophysiology, symptoms, triggers, and

medication use increased significantly in the child cohort
following participation in the education intervention.

Student pharmacist-delivered asthma education,
however, did not increase asthma knowledge in the care-
giver cohort. Some parents did not attend the camp with
their child, and some who did attend chose not to partici-
pate in the educational intervention. This was evident in
the lower number of completed preintervention and post-
intervention tests for caregivers compared to children
(48% and 87%, respectively). It was observed that many
of the caregivers who did not participate in the educational
activities spent their time socializing with other care-
givers. Therefore, we plan to develop a separate educa-
tional track for caregivers in the future. This may enhance
participation for those who wanted to give their children
autonomy in camp participation, or for those who just pre-
ferred adult socialization. Lack of participation could also
have been a result of the fact that the majority of children
(56%) attending the camps did not have a previous asth-
ma diagnosis and their parents did not, therefore, have
a personal incentive to participate. Interestingly, child
preintervention test scores were higher than caregiver
preintervention test scores, suggesting greater baseline
knowledge of asthma in children. This could be the re-
sult of few existing asthma education models targeting
caregivers or of selection bias, with caregivers having
less asthma knowledge electing to participate in the
education intervention.

Previous studies noted that asthma counseling is in-
frequent in community pharmacies, with major limiting
factors being time constraints and limited facilities to
conduct patient education.9 Sixth-year student pharma-
cists completing experiential learning have more time to
devote to the development and delivery of novel asthma
education interventions, as well as the necessary training
and support to do so effectively. In turn, this process is
a great learning experience for student pharmacists.

The secondary objective of this study was to assess
the effect of child and caregiver baseline knowledge of
asthma on asthma control in children with previously di-
agnosed asthma. A correlation between baseline asthma
knowledge and asthma control was not observed in chil-
dren attending the sports camps. A significant association
was, however, discovered between caregiver preinterven-
tion test scores and asthma control in their children, with
higher test scores observed for caregivers whose children
had controlled or not well controlled asthma compared to
those with poorly controlled asthma. These findings are
comparable to previous studies, which showed caregiver-
child education had a more favorable effect than child
education alone on asthma morbidity.18 Children need
the support of caregivers to help them avoid asthma

Table 2. Demographic Characteristics and Asthma Screening
Results

Characteristics Mean (SD) or N (%)

Age (years) 9.7 (62.7)
Sex

Male 54 (62%)
Female 33 (38%)

Race
Black, non-Hispanic 41 (47%)
White, non-Hispanic 36 (41%)
Hispanic 4 (5%)
Other 6 (7%)

No Asthma 49 (56.3%)
Previously Diagnosed Asthma

Controlled 9 (10.3%)
Not well controlled 13 (15%)
Poorly controlled 16 (18.4%)
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triggers and to ensure compliance with asthma medica-
tion regimens. The correlation between asthma control
and caregiver knowledge, coupled with decreased base-
line asthma knowledge and engagement, highlights the
demand for programs that specifically target the educa-
tional needs of caregivers.

Caregivers and children provided positive feedback
on the camp model. One family drove more than 300
miles to attend because they couldn’t find a similar camp
in their area.One caregiver said she thought she knewa lot
about controlling asthma, but the camp presented new
information to her. One child described the camp as
life-changing because her breathing difficulties had pre-
vented her from participating in sports and resulted in
underdeveloped motor skills. Her caregiver explained
that no one had worked with her on her missing skills
but that changed dramatically at the camp when she
learned how critical physical activity is to her well-being.
Since attending the camp, the child’s physical activity
level changed significantly, from walking only to the
bus stop to routinely walking, and even running.

The development and implementation of the camps
was time and resource intensive. Our core interdisciplin-
ary group consisted of 2 pharmacist faculty members and
2 physicians. We staffed the camps with student pharma-
cist and athlete volunteers, which entailed additional
training. Our pharmacy practice residents assisted with
student pharmacist training and organization, and the as-
sistant director of intercollegiate athletics recruited and
trained student athletes.

There were several limitations to our study. First, the
asthma classification system we used relied on caregiver
recall to document asthma diagnosis and to further classify
children with previously diagnosed asthma according to
asthma control level using the ATAQ. Caregiver-provided
medical histories can be unreliable, and recall bias and
symptom perception are both limitations in using such
questionnaires. Second, despite beingmodified froma pre-
viously validated asthma knowledge questionnaire, our
versionof thequestionnairewas not validated.Future goals
include assessing the reliability and internal consistency of
this questionnaire when administered to pediatric subjects.
There were also different student pharmacists who pro-
vided the educational interventions at each camp, and this
was not accounted for in the study analysis. Lastly, this
study consisted of a convenience sample of subjects who
voluntarily attended one of the asthma camps, and, there-
fore, may not be representative of the entire population.

SUMMARY
Our study demonstrated that student pharmacist-

delivered asthma education can positively impact asthma

knowledge in children. The results also demonstrated the
need for new programs to target the educational needs of
caregivers. Caregiver asthma knowledgewas strongly as-
sociated with better asthma control in children with a pre-
vious diagnosis of asthma. Additionally, the caregivers in
this study had lower baseline asthma knowledge com-
pared to the children, and were not effectively impacted
or engaged in the education interventions. Further re-
search is needed to develop comprehensive asthma edu-
cation programs that meet the needs of both children and
caregivers.
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