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Abstract

Asthma is related to school absenteeism and underperformance in elementary students. This pilot study assessed whether
school nurse case management (CM) in children identified with asthma impacts academic performance and school absenteeism
in one school. A validated questionnaire was used to identify children at risk for asthma and CM was provided to link these
students to medical care and assure asthma action plans at school. In the 40 children with confirmed diagnosis who received
CM, academic performance on standardized testing postintervention was similar to the 76 children who were low risk for
asthma. Average days absent due to illness in the CM group were reduced from 5.8 to 3.7 days in the postintervention school
year. School nurse screening, CM, and collaboration with a medical provider resulted in early identification, referral, and

subsequent treatment of students at risk for asthma and may have contributed to reduced illness absences.
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Introduction

Asthma is a common chronic disease that affects 7.0 million
children in the United States (Bloom, Cohen, & Freeman,
2010). It is one of the leading causes of emergency room vis-
its, hospitalizations, school absenteeism, and school under-
performance. When students stay home because of asthma
symptoms, they miss instructional school time putting them
at risk for academic problems as well as health complica-
tions. Children spend 7 to 10 hr a day in school; therefore,
a school-based intervention could be beneficial to the chil-
dren and families it serves. An integrated approach including
school and community resources is effective in addressing
the health status of children with asthma and these children’s
attendance and participation at school (Centers for Disease
Control and Prevention [CDC], 2006; Erickson, Splett,
Mullett, Jensen, & Belseth, 2006; Levy, Heftner, Stewart, &
Beeman, 2006; Taras, Wright, Brennan, Campana, & Lofgren,
2004; Wilson, Moonie, Sterling, Gillespie, & Kura, 2009). The
school nurse is frequently the first source of health care for
children at school. As such, the school nurse is in a unique
position not only to help identify students that may be at risk
for asthma but also to link these students to medical care.
Although primary asthma case identification is best done
by a pediatric asthma/allergy specialist, not all children have

convenient access to a doctor. School-based screenings can
increase access to medical care, specifically for asthma
when the school nurse is knowledgeable and available and
medical care is accessible (Yawn, Wollan, Scanlon, &
Kurland, 2003). The school nurse can serve as a valued team
member providing asthma case identification as is done with
other common screenings at school such as screening for
vision, hearing, scoliosis, or oral health status (Council on
School Health, 2008).

Previous studies have shown that identifying a health
problem is not enough and follow-up by a patient is less
likely if assistance is not offered to connect the patient to
a qualified health care provider (Gerald et al., 2007). The
purpose of this pilot study was to determine whether school
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Flow Chart for Study Recruitment and Retention
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Figure 1. Study diagram showing flow from setup through group delineation.

nurse case management (CM) in children identified with
asthma impacts academic performance and school absentee-
ism. Specifically we wanted to know whether children iden-
tified with asthma, when case managed by the school nurse
and referred to asthma care, were able to perform at least as
well as children without asthma in the study school. Asthma
care providers in this study were the Breathmobile™, an
asthma disease management program, or the children’s
private health providers.

Method

Once the project was approved by the school district and the
collaborating hospital’s Institutional Review Board, the
school nurse met with the school principal to outline the
project. She then teamed with the Breathmobile physician
and nurse to provide asthma education to the school princi-
pal and teachers. The school nurse and the Breathmobile
team provided a short “lunch and learn” for 21 teachers. The
school nurse discussed the impact of asthma on student

health and academic performance and explained the details
of the research project. The teacher’s role in the study was
to distribute and collect back the questionnaires from the stu-
dents. Figure 1 displays the flow chart for recruitment and
retention used for this pre- and postintervention study, using
a convenience sample of students from an elementary school
located in a low socioeconomic neighborhood.

Study Population

The student population consisted of 595, second through
sixth grade students, age 7-12 years. The school was com-
prised of 96.6% Hispanic students, of whom 77% were Eng-
lish learners. One hundred percent of the student population
was eligible to receive the free or reduced lunch program.

Survey Instrument and Data Collection

The Asthma Case Identification Survey (Figure 2), abbre-
viated version, was distributed by teachers to parents of sec-
ond to sixth grade students attending an elementary school in
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Asthma Case Identification Survey

I. In the past two years, has your child had repeated episodes of asthma? [] Yes [] No
2. Does your child have episodes of cough, chest tightness, trouble breathing, or wheezing when they play or exercise! (Select the one

best answer)
Never Rarely Sometimes

O O O

Often Most of the time
O O

3. In the past 4 weeks, how often has your child had episodes of cough, chest tightness, trouble breathing or wheezing in the morning or

during the daytime?

Never Less than 2 2 or more days a week Everyday More than once a
[ days a week but not every day O day on most days
O O O

Scoring
A positive answer to question | and/or positive answers to both question 2 and 3 indicates an “at-risk” status for having asthma.

A positive answer to question | is yes.

Positive answers to both question 2 and 3 indicates “at-risk” status for having asthma.
A positive answer for question 2 was sometimes, often, or most of the time.
A positive answer for question 3 was two or more days, everyday and more than once a day.

Figure 2. Asthma Case Identification Survey and Scoring

Orange County, California, in September 2008. The abbre-
viated tool consists of three questions and has a sensitivity
of 0.70 and a specificity of 0.84 (Berg, Morphew, Tichacek,
Chowdhury, & Galant, 2009). The tool also has greater than
80% predictability in detecting children at risk for persistent
asthma; it can be used in a large setting such as a school
(Galant, Crawford, Morphew, Jones, & Bassin, 2004). Chil-
dren were identified as at risk for asthma when their parent
answered their child had repeated episodes of asthma in the
past year or their child experienced exercise/play limitations
and had persistent day symptoms in the past 4 weeks due to
asthma-related symptoms (cough, chest tightness, trouble
breathing, or wheezing).

Questionnaires, with an explanatory letter and consent,
were sent home from school with the students. Teachers and
students were offered an incentive to encourage students to
return completed surveys. Classes who had a return rate of
85% or better received a gift card for school supplies and
students were given a pencil as an incentive for return of the
completed survey. The study team obtained student records
of California Standardized Testing (CST) scores on the Eng-
lish Language Arts (ELA) and Math sections as well as
absenteeism records from the school district in students who
screened positive and 60 randomly selected students who
screened negative for the following three school years:
2007-08 (preintervention year), 2008—09 (intervention), and
2009-10 (postintervention year). CST scores, absenteeism,
grade level at the time of screening, and gender were docu-
mented. Corresponding survey identification number,
asthma detection status, and treatment group were also
recorded. Data did not include any identifiers to link back
to an individual student. These de-identified data were uti-
lized in the analyses to address study objectives. The Breath-
mobile care team provided patient information on disease
severity and number of visits for patients who entered their
care program. Additional information was not solicited from

students identified as at risk who opted to be seen by their
primary care physician.

Nurse CM

The study intervention included not only screening for
asthma risk status but also CM to ensure appropriate medical
follow-up and school management of the students’ asthma.
Of the 82 students identified during screening as at risk for
asthma, all received school nurse contact with the parents;
these contacts included phone calls, letters home, or visits
with parents at the school office. During these contacts, the
school nurse explained screening findings, determined
whether the student was receiving asthma care, and if not,
discussed options for care and referred the family to their
selected provider. Consent was obtained for the nurse to
communicate with the Breathmobile or the private medical
provider. At least six attempts were made in effort to contact
the parent before identifying the family as nonresponsive.
Assistance was given to parents if desired to set up appoint-
ments with the private provider or with the Breathmobile.
The school nurse then communicated with the care provider
to confirm whether the student had been seen. The school
nurse also provided follow-up to ensure that these students
had asthma action plans and needed medication and equip-
ment available for use at the school site.

Of the 82 students determined to be at risk for asthma, 70
students of responsive parents were referred for asthma diag-
nosis and care; 17 students (24%) were referred to their pri-
vate medical provider and 53 students (76%) were referred
to the Breathmobile. Fifteen students were seen by their pri-
vate provider and 10 (66%) were diagnosed with asthma; 38
students were seen by the Breathmobile and 26 (68%) were
diagnosed with asthma. Of the 36 students diagnosed as hav-
ing asthma as a result of the screening and medical referral,
19 (52%) had asthma action plans and/or medication orders
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Table |. Distribution of Grade and Gender Overall and in Each Treatment Group

Group |,
nonresponsive and

Group Il case
management confirmed

Group lll, control
group no asthma diagnosis

Overall positive asthma screen asthma diagnosis or negative asthma screen
Grade when screened N =142 N =126 N =40 N=76
2nd—4th 25.4% 15.4% 22.5% 30.3%
5th—6th 74.6% 84.6% 77.5% 69.7%
Gender
Female 47.2% 46.2% 45.0% 48.7%
Male 52.8% 53.8% 55.0% 51.3%

Note. p >.05 (no group differences in distribution of grade and gender detected by chi-square test).

established where there were none before the school nurse’s
intervention.

Study Groups

Students were divided into three groups for analyses
(Figure 1). Group I (N = 26) comprised students at risk
whose diagnosis could not be confirmed as their parents
were unable to be reached after six attempts or their sched-
uled appointment was not kept; this group was identified as
the nonresponsive group. Group II (N = 40) comprised stu-
dents at risk with confirmed diagnosis who accepted nurse
CM and were seen by either their primary care provider
(PCP; N = 13) or by the Breathmobile (N = 27). Group III
(N = 76) comprised 16 children who screened positive but
did not have asthma upon evaluation by their PCP or the
Breathmobile and 60 randomly selected students from the
412 students who screened negative.

Response rates were high across the three conditions and
two time periods (Group I = 100%, Group Il = 97.6%, and
Group IIT = 100%), with only one student from Group II lost
to follow-up at the postintervention period.

Statistical Analyses

Student grade and gender at the time of screening were com-
pared across groups (I, II, and III) by means of the chi-square
test statistic. The decision was made a priori to investigate
students’ CST scaled scores (ELA and Math) and absentee-
ism (“due to illness” and “total”) in the pre- (2008) and
post- (2010) intervention school years using a series of
generalized estimating equations (for additional information
on GEE techniques see Zerger, Liang, & Albert, 1988). GEE
modeling was chosen in lieu of standard regression tech-
niques because it is explicitly designed to handle longitudi-
nal data, handles missing data in a more robust fashion than
other repeated-measures regression techniques, and con-
trols for correlations between the variables in the model.
The multivariate GEE enabled examination of between-
group differences in average post-year standardized scores
and absenteeism after controlling for pre-year levels,
grade, and gender.

Dependence of group effects on grade and gender (i.e.,
interaction effects) were investigated and found to be
nonsignificant; however, these results should be viewed with
caution due to the small sample size. All analyses were
conducted using SPSS 18.0.

Results

The questionnaire was given to 595 elementary school stu-
dents (Figure 1). Of 494 (83%) returned surveys, 82 (17%)
students were found to be at risk for asthma. Seventy
(84%) parents of at risk students were responsive to contact
by the school nurse; 17 (24%) had a primary care physician
while 53 (76%) had no PCP for their child and accepted a
medical referral to the Breathmobile. In the Breathmobile
referral group, 14 (26%) were nonresponsive to multiple
attempts by staff to schedule an appointment. In the 39
(74%), who scheduled and showed for their appointment,
asthma diagnosis was confirmed in 27 (69%), while in those
with a PCP, asthma diagnosis was confirmed in 13 (76%)
students. Sensitivity of the tool to detect asthma in this pop-
ulation was 71% (40 of 56). The majority of students in
Groups II, II1, and I were in fifth-sixth grade (74.6%) and
male (52.8%; Table 1). There were no significant differences
between groups for grade level or for gender. Scaled scores
on both the CST-ELA and Math sections were normally
distributed. Absenteeism was positively skewed with fewer
students reporting a relatively large number of school days
missed.

Academic Performance on CST-ELA

As shown in Table 2, no differences were detected between
the groups after controlling for grade, year, gender, and the
interaction of group and year (p = .26). Likewise, none of
these covariates served as statistically significant predictors
of CST-ELA scores (p > .05 for all).

Academic Performance on CST-Math

As with CST-ELA scores, no differences were detected
between the groups’ CST-Math scores after controlling for
grade, year, gender, and the interaction of group and year
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(p = .08). Likewise, year, gender, and the interaction effect
failed to serve as statistically significant predictors of CST-
Math scores (p > .05 for each). Grade did emerge as a statis-
tically significant predictor of students’ CST-Math scores
with fifth to sixth grade students outperforming second to
fourth grade students (p < .001).

Postintervention Absenteeism (Total)

Overall, no differences were detected between the groups’
postintervention absenteeism after controlling for grade,
year, gender, and the interaction of group and year
(p = .08). While year, gender, and the interaction of Group
and Year failed to serve as statistically significant predictors
of postintervention absenteeism (p > .05 for each), younger
children (Grades 2—4) missed approximately 2 more days per
year than older children (Grades 5-6) 7.1 days (SE = 0.85)
versus 5.1 days (SE = 0.42), p = .019.

Postintervention Absenteeism Due to lliness

On average, students missed one less day of school due to
illness in the postintervention period (4.9 vs. 3.7 days,
respectively, p = .003; Figure 2). Students with asthma in
the CM group had a reduction in absenteeism of slightly
over two days due to illness in the post-intervention period
(5.8-3.7 days) compared to a reduction of approximately
two thirds of a school day missed due to illness in both the
nonresponsive (4.5-3.8 days) and control groups (4.2-3.6
days). Grade and gender did not alter these findings,
although younger children missed approximately 2 more
days per year than older children 5.2 days (SE = 0. 70) ver-
sus 3.4 days (SE = 0.29), p = .007.

Discussion

This is the first study of which we are aware that investigated
both academic performance by standardized testing and
attendance outcomes in a study of school interventions for
asthma. In this pilot study of predominately underserved
Hispanic children attending an elementary school located
in a low socioeconomic neighborhood, findings suggest that
school nurse screening, CM, and collaboration with a med-
ical provider resulted in early identification, referral, and
subsequent treatment of students at risk for asthma and may
have contributed to reduced absences. We were unable to
determine an impact on student learning outcomes in this
small study but believe that including learning outcomes is
important in evaluating the impact of nursing interventions.

The finding that illness absences among students with
asthma were reduced following asthma screening and refer-
ral for care mirrors the finding that when a consulting phy-
sician was used in a school asthma absence program,
absence was reduced by 1 day annually (Wilson et al.,
2009). The improvement in asthma action plans and medica-
tion at school for asthmatic children seen in this study is

similar to the findings of Taras, Wright, Brennan, Campana,
and Lofgren, (2004), although their study did not demon-
strate a reduction in absenteeism among these students.
Levy, Heffner, Stewart, and Beeman (2006) found that
intensive CM for asthma students including asthma educa-
tion, absence of follow-up, and coordination of student’s
asthma care resulted in . . . fewer school absences than their
counterparts in usual care (mean 4.38 vs. 8.18 days, respec-
tively) and experienced significantly fewer emergency depart-
ment visits (p < .0001) and fewer hospital days (p <.05) than
UC [usual care] students.” (Italics added)

Though our survey numbers were small, the results of our
survey revealed a number of students that had not been pre-
viously diagnosed with asthma as well as students that had a
past diagnosis of asthma but were not currently under physi-
cian care for their asthma. It was interesting to note that
while the mobile asthma clinic had been serving the school
for several years, most of the identified at risk students had
not been seen previously by the mobile clinic. This study
demonstrated the use of a simple survey tool allows the
school nurse to identify students that may be at risk for
asthma thus setting the stage for early intervention. It is an
opportunity for the school nurse to reach out and care for the
school community. At school, the school nurse initiates a
referral for asthma medical evaluation when the student
presents in the health office with asthma symptoms. Com-
monly, by the time the student sees the school nurse, he or
she has already had difficulty with attendance or school per-
formance. The student may have experienced lost school
days and/or reduction of physical activity due to asthma-
related illness. Often there has been inappropriate health
care utilization, such as emergency room visits. The ability
to identify these students early before school and health
complications surface would be beneficial for the student
and potentially cost effective.

It has been difficult to show that screening certain popu-
lations is beneficial in preventing health problems. In 2005,
the American Thoracic Society convened a panel of experts
to determine whether screening programs were warranted
(Gerald et al., 2007). The panel determined that wide-area
screening is not beneficial and that limited case detection
might be appropriate in populations where there is a high
prevalence of asthma such as in younger children and where
there is an appropriate health care resource. The panel also
suggested that combining asthma screening with other man-
dated screenings or screening at a specific grade level in a
school would be a simple, efficient approach. California,
as well as other states, mandates that health screenings occur
in public schools at periodic intervals. Screening at an ele-
mentary grade level may be most appropriate, as it would
help identify those students at risk for asthma before they
suffer the sequelae of undiagnosed and untreated asthma.

A successful school-based screening requires a simple,
effective screening tool (Yawn, 2006). Several studies
demonstrate that an individual, such as a school nurse, can
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administer a survey program for asthma using a short, take-
home, self-administered parental questionnaire (Jones et al.,
2004). Screening a single grade level for asthma risk is
something the school nurse could easily do during the school
year, even when that nurse has several schools to manage.
The important caveat is the availability of a reliable referral
source to which to send the students who will need further
evaluation. Screening and medical referral without an acces-
sible resource to which to send identified students will only
lead to failure and noncompliance. The accessible resource
might be a private provider, a disease management program
such as the Breathmobile or a school-based clinic (Council
on School Health, 2012).

The school nurse is an important link in assisting the
identified student at risk for asthma to a medical resource.
The American Academy of Pediatrics (Council on School
Health, 2008) and the CDC (CDC 2006) support having a
full-time school nurse in every school to ensure a strong con-
nection with each students’ medical home and improve
coordination of asthma care at the school site. Erickson,
Splett, Mullet, Jensen, and Belseth (2006) found that profes-
sional school nursing and evaluation were key to success in
the Healthy Learner initiative and resulted in fewer asthma
visits to the health office and better attendance among stu-
dents who received asthma care in the school health office.
The most important point here and the value of this current
study is that case identification in school leads to positive
outcomes because of two factors, dedicated school nurse ser-
vices and collaborative relationships between the nurse and
accessible medical providers.

Limitations

While the school nurse was conducting the study, she also
had to maintain other duties, which included monitoring
health programs and student health at several schools as part
of her regular assignment (caseload ~ 1:2,300). Having a
large assignment with multiple schools made CM a difficult
part of this study. Given that most of the students in the
school were surveyed, many school nurses could not manage
this screening effort, given their large caseloads. However,
by limiting the use of this simple validated questionnaire
to just one elementary grade level and, in addition, using the
screening tool when students present with asthma symptoms
to the health office, screening would be more manageable.
Family communication was very important because, even
though the questionnaire was written at a sixth grade level,
some of the parents needed assistance to complete it. The
parents also needed help understanding the implications of
the results and the importance of following up with a medi-
cal provider. Many of the parents worked, so it was difficult
to contact families during school hours and many calls were
made after the nurse’s workday, in the late afternoons or
evenings. The school nurse and ancillary staff, who provided
language translation services, spent a large amount of time

with the families to obtain the best outcome for the stu-
dent. Another obstacle was interacting with the individual
student’s PCP in the community. Many did not respond
to the school nurse’s initial attempts to contact them
about the student to obtain assessment information and
follow-up. Multiple contacts were required to elicit a
response.

In spite of these challenges, asthma risk screening is actu-
ally not as labor intensive as some of the other screening the
school nurse is required to do each school year. For example,
in a school district of 22,000 students, each year approxi-
mately 10,300 (46.8%) students are screened for vision
problems with an estimated 900 (8.7%) of those students
being referred to a health care provider. Approximately
300 (33.3%) of those students will see a provider and receive
care. This study demonstrated that through an additional
resource, such as the school nurse, dedicated to CM and
an accessible medical provider, a higher percentage of stu-
dents (73%) identified as at risk for asthma saw a provider
than children identified with a vision problem in the study
school district.

A few study limitations are important to note. The level
of nursing and medical intervention in our case-
intervention group was not controlled for in the evaluation
of academic performance and absentecism. Routine care
(at least every 3 months) has been shown to contribute to
maintenance of well-controlled disease (Scott et al., 2011).
In 27 patients who enrolled in the Breathmobile Program
during the 2008-09 school year, aggregate information pro-
vided to our study team indicated that 22% of patients had
only one visit at the time of evaluation and the distribution
of asthma severity was as follows: 37% intermittent, 48%
mild persistent, and 15% moderate persistent. No students
who enrolled in the Breathmobile program during the year
of screening had severe persistent baseline disease. Level
of intervention and baseline disease severity was unknown
for students in the CM intervention group who had a PCP.
However, as the majority had been previously diagnosed
in a primary care setting that may suggest they had more
severe baseline disease.

Generalizability of inferences are limited due to the small
number of students in Groups I and II and nonrandom group
allocation. It is also difficult to determine that the interven-
tion itself is the cause of the effect seen, when there was a
lengthy period between intervention and postintervention
measurement. It would be beneficial to examine whether the
positive directional change in illness absences observed for
students who received CM intervention in our study popu-
lation is replicable in other student populations. Further
investigation is needed to determine whether the level and
amount of nursing intervention, as well as the site of refer-
ral and the site of care, influence illness absence. These
studies should also control for the severity of asthma at
study entry and examine changes in asthma status over the
study period.
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Implications for School Nursing

The school nurse provides health screenings and referrals for
students throughout the school year. The screenings include
and are not limited to vision, hearing, and dental health. We
recommend that asthma screening and CM be added to that
list. Such screening can help by identifying students with
undiagnosed or undertreated asthma early and assisting them
to an appropriate medical resource. Based on the results of
this study, screening and CM can play a role in improving
student academic performance and decreasing the loss of
school days from asthma-related health problems.

The school nurse is a liaison between the school, family,
and community. As a case manager for students with health
problems, the school nurse can facilitate effective communi-
cation and collaboration between all parties. Also by using
the simple validated case identification-screening tool, the
school nurse can make a significant impact in the lives of
students. Asthma screening helps with early recognition of
students at risk for asthma and linking them to care. The
school nurse plays a pivotal role because she is at school and
able to identify asthma risk that may affect a child’s health,
school attendance, and learning outcomes. Effective CM,
which includes assessing needs and planning care in coordi-
nation with involved medical providers, should be provided
not only for students with a positive asthma screen, but also
for students ““. . . with frequent school absences, school
health office visits, emergency department visits, or hospita-
lizations due to asthma” (CDC, 2006).

Conclusion

Approximately 17% of predominately Hispanic children
attending an elementary school in an underserved area of
Orange County, CA, had repeated episodes of asthma in the
past year or reported exercise/play limitations and persistent
day symptoms of cough, chest tightness, trouble breathing,
or wheezing. In the 40 children with confirmed diagnosis
who received CM intervention, academic performance on
the CST-ELA and Math in 2010 (postintervention) was sim-
ilar to the 76 children who were considered low risk for
asthma (negative screen or confirmed no asthma by medical
provider), after adjustment for their 2008 (preintervention)
scores (p > .05). On average, absenteeism due to illness was
reduced by 2 days from 5.8 to 3.7 days in the postinterven-
tion school year in at risk students who received CM inter-
vention compared to healthy controls and students at risk
for asthma who did not receive intervention; illness absence
in these groups was reduced by approximately two thirds of
a day in the postintervention period.

An important lesson of this pilot study was the partner-
ship between the school nurse and either an accessible dis-
ease management program, such as the Breathmobile, for
students without care or private physicians for students with
a medical home. To ensure success to a school health

program that includes asthma risk screening, it is paramount
to establish a strong link with and commitment from a
community-based medical provider who will work closely
with the school nurse. This could be a local physician, a con-
sulting school physician, or an accessible mobile clinic, such
as the Breathmobile. Although limited by the small number
of children included, the findings from this pilot study
support the value of case identification in a school setting,
particularly with dedicated school nurse CM and accessible,
collaborative medical care. Further study, with a large, ran-
domized sample, is required to document both attendance
and learning outcomes of asthma screening and nurse CM
within school settings.
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