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RESEARCH ARTICLE

An Intervention to Increase the Use of
Asthma Action Plans in Schools:

A MASNRN Study

Joyce Pulcini, PhD, APRN, BC, FAAN; Marie C. DeSisto, RN, MSN; and

C. Lynne Mclintyre, RN, PhD

ABSTRACT: School nurses, in collaboration with primary care providers (PCPs), can work to
better manage asthma by using the Asthma Action Plan (AAP) with peak flow monitoring. The
aim of this pilot study was to determine the effectiveness of an intervention to increase the
number of AAPs in schools for students with asthma by having school nurses provide the students’
peak flow measurements to their PCPs with a request for an AAP. The study found a significant
increase in AAPs when school nurses provided PCPs with accurate peak flow data and requested
an AAP from the PCP than when school nurses requested an AAP via the students’ parents and
did not provide peak flow data to the PCP. This study provided data on the importance of collab-
oration with PCPs in order to affect better care for children with asthma.

KEY WORDS: asthma, Asthma Action Plan, collaboration, MASNRN, peak flow measurement,

school nurse

INTRODUCTION

Asthma has become a significant health issue for
the United States and is currently the most common
chronic illness in children. It is associated with high
mortality, significant acute care service use, and is the
leading cause of school absenteeism related to chronic
conditions. School nurses have a long history of co-
ordinating care for children with asthma and are an
essential link to primary care providers (PCPs) and
asthma specialists to better manage this disease.
School nurses monitor children’s response to care on
a regular basis and provide education about the dis-
ease. Yet studies have found that few school nurses
actually communicate with the PCPs of students with
asthma on a regular basis (Borgmeyer, Jamerson, Gyr,
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Westhus, & Glynn, 2005; Halterman et al., 2004). To
date, no studies have examined the impact of imple-
menting formal mechanisms of communication be-
tween school nurses and PCPs on outcomes for stu-
dents with asthma.

The school nurses involved in this study were affil-
iated with the Massachusetts School Nurse Research
Network (MASNRN), a Practice-Based Research Net-
work (PBRN), whose aim is to conduct research and
translational research designed to improve student
health outcomes and the efficacy and efficiency of
school nurse care (Vessey & the Founding Oversight
Board Members of MASNRN, 2007). The impetus for
this intervention pilot study evolved from previous
quality improvement activities in which some Mas-
sachusetts school districts monitored the number of
Asthma Action Plans (AAPs) for students with asthma
in schools and attempted to identify interventions
that would increase the number of AAPs available to
the school nurse. In one school district with low num-
bers of AAPs, physicians reported that they did not
complete AAPs because they did not have information
on the child’s “personal best” peak flow measurement,
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the lung function measurement that a child is able to
achieve when their asthma is well controlled (ASHA,
2003). A school nurse in another school district began
obtaining peak flow readings from students with asth-
ma and sending the information to their PCPs with a
request for an AAP. She felt that this intervention was
increasing the number of AAPs she received. Based on
these ideas and information, MASNRN decided to de-
velop an intervention protocol and design a pilot
study to scientifically examine its effectiveness.

The purpose of this study was to determine if the
provision of peak flow meter readings directly to the
PCP with a request by the school nurse for an AAP
would increase the number of AAPs received by the
school nurse compared to the current procedure of re-
questing an AAP via the child’s parent.

REVIEW OF THE LITERATURE

The prevalence of asthma in children increased
from 3% in 1981 to 5.5% in 2004 (Child Trends Data
Bank, 2006). Asthma is the third leading cause of hos-
pitalization in children and the leading cause of
school absenteeism related to chronic iliness (Child
Trends Data Bank, 2005), with an estimated 14.6 mil-
lion lost school days per year (American Lung Asso-
ciation, 2004). Negative etfects of asthma on school
performance include loss of class time due to symp-
toms, treatment, or health care visits and lack of con-
centration or attentiveness due to nocturnal symp-
toms or medication side-effects (Diette, Markson,
Skinner, & Nguyen, 2000). In Massachusetts, the prev-
alence of asthma in school-age children ages 0-17
years is 14.1% compared to a national prevalence of
12.1%. (Child and Adolescent Health Measurement
Initiative, 2005). A survey based on school health re-
cords in Massachusetts found the prevalence of asth-
ma among school-age children in kindergarten
through grade 8 to be 10% (MA DPH, 2006).

Asthma is the third leading cause of
hospitalization in children and the leading
cause of school absenteeism related to
chronic illness, with an estimated 14.6
million lost school days per year.

In 2002, a committee of nationally recognized ex-
perts in childhood asthma developed policy recom-
mendations for improving childhood asthma out-
comes in the United States (Lara et al., 2002). One of
the 11 recommendations proposed was to strengthen
the health care infrastructure through the develop-
ment of school-based asthma initiatives. Because
school-age children spend approximately a third of
their day in schools, services in this setting, such as
direct care, education, support, and coordination of

care, have been shown to have a significant influence
on asthma management.

Because school-age children spend
approximately a third of their day in
schools, services in this setting, such as
direct care, education, support, and
coordination of care, have been shown to
have a significant influence on asthma
management.

Several national organizations have developed goals
and guidelines for the management of asthma. The
National Asthma Education and Prevention Program
(NAEPP) developed practice guidelines for the man-
agement of asthma in 1997, with updates disseminat-
ed in 2002 (National Institutes of Health [NIH], 1997;
2002). Included in these guidelines were recommen-
dations for written action plans and peak flow moni-
toring to promote self-care and enhance patient—pro-
vider communication. The use of an AAP, a written
plan provided by the PCP or asthma specialist that
documents the medical intervention for asthma, is
recommended by several professional organizations,
including the American Academy of Pediatrics (AAD,
2006), the American Academy of Allergy, Asthma, and
Immunology (AAAAI, 2004), and the American Tho-
racic Society (2003).

Availability of an AAP provided by a PCP or asthma
specialist, as specified in these national guidelines, is
an important component of successful case manage-
ment for students with asthma in the school setting.
Among elementary-age students in western New York,
the use of an Asthma Care Plan was found to signifi-
cantly reduce the number of asthma exacerbations
(Millard et al., 2003). Even though school nurses re-
port increased confidence in their ability to manage
asthma when they have access to an AAP (Borgemeyer
et al., 2005), this tool is frequently not available in
schools, either because the PCP has not developed a
plan or because the family has not provided a copy to
the school.

Availability of an AAP provided by a PCP
or asthma specialist, as specified in these
national guidelines, is an important
component of successful case
management for students with asthma in
the school setting.

In 2001, an AAP created by the New England Public
Heath and Managed Care Collaborative (NEPHMCC)
was disseminated to physicians and school nurses in
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several New England states, including Massachusetts
(MA). The intent of this initiative was to increase the
number of AAPs available in schools for students with
asthma. However, few AAPs were actually received by
school nurses. In an effort to understand the barriers
to receiving completed AAPs from physicians, a focus
group of MA school nurses was conducted. The nurses
felt that a lack of awareness regarding the AAP and the
amount of paperwork required for already overtaxed
PCPs were contributing factors in the low return rate
(NEPHMCC, 2003). According to one study, pediatri-
cians reported that lack of awareness or agreement
with the guidelines, lack of self-efficacy, and low out-
come expectancy due to poor patient compliance pre-
sented significant barriers to implementing the guide-
lines (Cabana et al., 2000). Specifically, pediatricians
identified lack of office time to measure peak flow, in-
adequate training, and low outcome expectancy with
regard to patient compliance as barriers to imple-
menting the recommendation of daily peak flow mon-
itoring in children. Anecdotally, school nurses in MA
conducting continuous quality improvement (CQI)
projects to improve asthma care in schools found that
physicians were reluctant to use peak flow monitoring
since they are frequently not able to ascertain the
child’s “personal best” reading.

Various strategies have been explored in an effort
to improve adherence to the national guidelines. A
multi-site randomized trial that examined the effects
of physician peer education alone or in combination
with the use of nurses with specialized asthma edu-
cation found that the addition of nurses had a greater
effect on improving asthma care in the primary care
setting. Nurses in these practices worked in partner-
ship with physicians and provided assessment, edu-
cation, and support to families in developing self-
management skills (Lozano et al.,, 2004). The major
disadvantage of this model was the cost to practices
when they added more staff to coordinate care.

Multiple studies have demonstrated the positive ef-
fects of school-based interventions on asthma (Clarke
et al.,, 2004; Gregory, 2000; Halterman et al., 2004; Lu-
rie, Bauer, & Brady, 2001; Lwebuga-Mukasa & Dunn-
Georgiou, 2002; Millard et al., 2003; Perry & O'Toole,
2000; Spencer, Atav, Johnston, & Harrigan, 2000; Tar-
as, Wright, Brennan, Campana, & Lofgren, 2004).
Most interventions have included an educational
component of some type that resulted in increased
knowledge about asthma. School nurses who use the
American Lung Association’s Open Airways for
Schools (OAS) educational curriculum have reported
improvement in students’ self-management skills
(Bruzzese, Markman, Appel, & Webber, 2001; Gregory,
2000; Spencer et al., 2000), better academic perfor-
mance for elementary school students, improvement
in parents’ ability to manage symptoms (Evans et al.,
1987}, and a decrease in the percentage of parents re-
porting emergency department visits and hospital

stays related to asthma (Spencer et al., 2000). An in-
tervention that included education of school person-
nel (principals, counselors, and custodians), class-
mates, and parents, in addition to the OAS training
for students, resulted in fewer daytime and nighttime
symptoms in children with persistent asthma com-
pared to baseline (Clark et al., 2004). The OAS pro-
gram, while effective, is a formal educational interven-
tion and has limitations in terms of personnel, re-
sources, time constraints, and complexity of imple-
mentation for all students with asthma in a school.

Studies have also evaluated the impact of direct ser-
vices, such as the administration of asthma medica-
tion in schools. School-based administration of in-
haled corticosteroids was found to be associated with
improved asthma control (Millard et al., 2003) and
better school attendance (Halterman et al.,, 2004).
Other studies have focused on the coordination role
of school nurses in improving asthma management.
Perry and Toole (2000) found that, while case man-
agement by the school nurse resulted in improved pa-
rental knowledge, actual changes in behavior were de-
pendent on the severity of the child’s asthma, the fre-
quency of encounters, and the perceived benefit of be-
havioral changes on their daily lives. School nurse
case management has been shown to increase the like-
lihood that students have asthma medications avail-
able and use peak flow monitors at school (Taras et al.,
2004).

. .. while case management by the school
nurse resulted in improved parental
knowledge, actual changes in behavior
were dependent on the severity of the
child’s asthma, the frequency of
encounters, and the perceived benefit of
behavioral changes on their daily lives.

The school nurse has access to children for at least
6 hours per day, and with the increase in extended-
day school programs, this often extends to 8 hours or
longer. School nurses are usually the sole health pro-
viders in educational settings. They have the unique
ability to monitor the effects of treatment on student
functioning during diverse school activities and can
provide ongoing, “real-time” education, both to pre-
vent symptoms from occurring (e.g., prior to athletic
events) or during acute exacerbations. School nurses
have the potential to significantly improve students’
asthma management through ongoing, quality care.
Research has shown that two important components
of successful asthma management are (a) active in-
volvement of the patient in managing the disease, and
(b) the objective monitoring of the condition by pa-
tient and provider (Stanton, Dougherty, & Rutherford,
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2005). The school nurse can play a key role in address-
ing both of these components by developing asthma
self-management skills in students and devising effi-
cient collaborative systems with PCPs/asthma special-
ists for tracking clinical outcomes. To date, no studies
have examined the effectiveness of improving the
asthma self-management skills of students and in-
creasing interprofessional communication between
school nurses and PCPs on the quality of asthma man-
agement in schools.

METHODS

This pilot study used a quasi-experimental non-
equivalent groups design to determine if a school-
based intervention for students with asthma that in-
cluded (a) educating students on correct peak flow me-
ter technique, (b) daily monitoring of each student’s
peak flow reading by the school nurse for two weeks,
usually during lunch or non-classroom time, and (c)
providing the student’s PCP with the peak flow infor-
mation along with a request for an AAP would in-
crease the number of AAPs received by the school
nurse when compared to the traditional method of
requesting an AAP via the student’s parent.

The researchers hypothesized that students with
asthma whose school nurses provide PCPs/asthma
specialists with student peak flow data and request an
AAP from the provider will have more AAPs returned
to the school than students with asthma whose school
nurses request an AAP via the students’ parents with-
out peak flow reading results.

Sample

The sample consisted of 40 middle school students
in grades 6 through 8 from four school districts in
Massachusetts. Each school district participating in
the study was required to have at least two middle
schools, which were randomly assigned to either the
experimental group or the control group. Five stu-
dents with asthma from each school were enrolled in
the study. Inclusion criteria were that students: (a) had
a diagnosis of asthma with medications ordered in
school, (b) had no current asthma action plan on file,
(¢) were from English-speaking families, (d) were free
from developmental disorders, and (e) have a regular
primary care provider or asthma specialist to manage
the medical aspects of their condition.

The school-specific procedures for authorizing re-
search studies in each of the eight participating mid-
dle schools were followed. In all of schools, parents of
the participating students completed a consent form
and students completed an assent form written at the
6th grade reading level, including permission to share
information with the PCP. The study was approved by
the Boston College Institutional Review Board.

Procedures

Once consent and assent forms were received from
those students (n = 20) who wished to participate in
the study, the school nurse scheduled visits to meet
with the students on a daily basis for a 2-week period.
During the initial visit, the school nurse gave the stu-
dent participants a peak flow meter and educated
them in the correct technique to measure lung func-
tion. Over the 2-week period, the school nurse contin-
ued to verify that the student was using the peak flow
meter correctly. After each reading, the student
graphed the results on a paper and pencil form with
help from the school nurse. The peak flow data were
collected for 2 weeks, stored in a locked cabinet in the
school nurses’ room, and forwarded to the student’s
parent and the primary care provider with a request
for an AAP from the provider. A follow-up request was
made if no response was received within 2 weeks. The
number of AAPs received was recorded by the school
nurse in the fall of 2005 and reported as a total num-
ber in early 2006 at the end of data collection.

Students from the same community and same grade
levels (n = 20), but from different schools, served as
the control group. Once consent and assent forms
were received from those students who agreed to par-
ticipate in the study, school nurses in the control
group continued to use their standard procedure of
requesting an AAP via the student’s parent. The num-
ber of AAPs received were recorded by the school
nurse for these students and reported as a total num-
ber in early 2006.

Instruments

Four instruments were used for the study. The Peak
Flow Meter Competency Verification Form (Figure 1)
was used to document the student’s ability to use a
peak flow meter correctly. The Peak Flow Measure-
ment Record (Figure 2) was used to record daily peak
flow readings for a 2-week period, and a form letter
was used for communicating peak flow measurements
and requesting an AAP from the student’s provider.
Finally, an AAP Data Report was used to document the
number of AAPs received by the school nurse. The chi-
square statistic was used to test for differences between
groups. Analysis was performed using SPSS (Statistical
Package for the Social Sciences, Version 10.0, Chicago,
IL).

RESULTS

All 20 students in the experimental group were ed-
ucated in correct peak flow meter technique. These
students also obtained and recorded peak flow mea-
surements daily for a two-week period and this infor-
mation was forwarded to each student’s PCP. At the
end of the study period, AAPs were received for 10
(50%}) of the students in the experimental group com-
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Student Name

Personal Best

Date

Steps Demonstration

Set pointer to zero

Standing position

Deep breath

Close lips tightly around mouthpiece

Blow hard and fast -2 seconds

Check reading and record

Reset potnter to zero

Repeat procedure 3 times

Record highest value

Figure 1. Peak Flow Meter Competency Verification Form

Student Name

Personal Best

Date/Time Peak Flow Reading

Figure 2. Peak Flow Measurement Record

20 -
18 -
16 4
14 1
12 4
10 1
8 -
6
4 -
2
0 -

EAAP
B No AAP

Number of Students

Control Group Intervention Group

Figure 3. Number of Students with Asthma Action Plans (n =
40}

pared with two (10%) of the students in the control
group (Figure 3). The difference between the two
groups was statistically significant (x> = 7.62, p =
.006). At least 2 AAPs were received for students in the
intervention groups from each of the four school dis-
tricts.

DISCUSSION

As noted by Wasserman, Slora, and Bocian (2003),
intervention studies pose several challenges not pres-
ent in the more common descriptive studies frequent-
ly conducted by practice-based research networks
(PBRNSs). First, specific protocols for conducting the in-
tervention must be developed. These protocols must
be detailed enough to ensure consistency in practice
and be feasible for school nurses to carry out along
with their normal responsibilities. Once the protocol
is developed, there has to be some mechanism for the
school nurses to be trained in carrying out the pro-
tocols. This study required a training session for the
participating school nurses during which the protocol
was presented and all study materials were distributed.

Another challenge to this process is ensuring the
fidelity of implementation of the intervention (i.e.,
study interventions are carried out as intended). This
requirement is particularly problematic in a multi-site
study. After the initial training, the remainder of the
communication during the course of this study took
place by phone or e-mail. In future studies, it is hoped
that funding would support a more robust mechanism
for ensuring the fidelity of implementation through
site visits by members of the research team. A second
meeting was held after the completion of the study to
discuss the results and receive input on the research
process from the participating nurses.

The findings supported the study hypothesis that
students with asthma whose school nurse provided
PCPs/asthma specialists with accurate student peak
flow data and requested an AAP from the provider had
more AAPs available at school than students with
asthma whose school nurse requested an AAP via the
students’ parents. This intervention addressed two
components thought to have an impact on the suc-
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cessful management of asthma: improved patient self-
management skills and improved access to clinical in-
formation on individual patients (Wagner, Austin, &
Von Korff, 1996; Bodenheimer, Wagner, & Grumbach,
2002). Self-management skills were promoted by
teaching students the correct technique for using peak
flow meters and encouraging daily monitoring. Im-
proved access to important clinical information on
students with asthma occurred as a result of commu-
nication between school nurses and PCPs/asthma spe-

Since many AAPs base interventions on
the child’s peak flow reading, it is
essential to know the student’s “personal
best” reading.

cialists. Since many AAPs base interventions on the
child’s peak flow reading, it is essential to know the
student’s “personal best” reading. Recommendations
tor obtaining this information involve having the
child perform peak flow readings twice daily for a two-
week period (AAAAIL, 2006). However, data on the
child’s “personal best” peak flow reading is often not
available to the PCP/asthma specialist. This is because
the child/family often fails to supply this information
and the child only visits the PCP/asthma specialist ep-
isodically, frequently when symptoms are present.
School nurses are in an ideal position to assist with
this aspect of asthma management, since they often
have access to the child on a regular basis during the
school week and can obtain readings when the child
is symptom-free.

Limitations

Limitations of the study include the small sample
size, possible contamination due to the proximity of
students in the control and experimental groups, and
the possibility that students from control groups may
have the same PCP/asthma specialist as students in
the intervention group since control and experimen-
tal schools coexisted in the same community. Also,
the control group could have been influenced to seek
more AAPs by their knowledge of the study proce-
dures.

IMPLICATIONS FOR PRACTICE AND
FURTHER STUDY

The results of the study indicate that when the
school nurse provided the PCP with a student’s peak
flow meter readings, including their ‘““personal best”
reading, the PCP was more likely to return a complet-
ed Asthma Action Plan to the school. The AAP can
then be used by the school nurse to manage symp-
toms at school and decrease the likelihood of early
dismissals or lost class time. This was an effective in-

tervention to improve one form of communication
between the school nurse and the PCP by providing
the PCP with important health information that could
not be obtained at periodic sick visits or well child
exams.

- The results of the study indicate that
when the school nurse provided the PCP
‘with a student’s peak flow meter readings,
including their “personal best” reading,
the PCP was more likely to return a

- completed Asthma Action Plan to the
school.

The school nurses found the biggest barrier to im-
plementing this study was the return of the signed
consent forms by the parents. The study did add more
work by the school nurse to teach the students the
peak flow meter technique, graphing, and sending the
results to the families and the PCP. However, the nurs-
es were very enthusiastic about the results and felt
that it was a successful intervention that they planned
to continue. Future research should be conducted in
other school systems, particularly those with high
asthma rates, to determine if the results could be rep-
licated. More information is needed on how frequent-
ly peak flow meter results should be done and for how
long. For students with severity classifications of mild
persistent asthma or greater, a school nurse-delivered
intervention, consisting of symptom and medication
monitoring in addition to peak flow monitoring, is
being designed. Outcomes to be measured include the
number of AAPs on file in schools, acute care and
emergency room service use, and school attendance
of children with asthma.

School nurses are an important
component of the health care system for
children and play a critical role in
identifying solutions to the health
problems faced by today’s children and
families.

In summary, school nurses must conduct research
in order to support evidence-based practice and pro-
mote better health care for the children in their care.
School nurses are an important component of the
health care system for children and play a critical role
in identifying solutions to the health problems faced
by today’s children and families.
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