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Abstract

Children in two communities of a large city in the Midwestern United States have higher rates of asthma than other areas of
the city. The communities have barriers to accessing care, including high rates of unemployment and being uninsured and
undocumented. A mobile van provides no-cost asthma care to children at schools in these communities, but use of these
services has decreased more than 50% over the past 5 years. School nurses have the potential to improve asthma outcomes by
collaborating with health-care providers. The purpose of the program was to increase the number of appointments scheduled
and attended on the asthma van at both schools. For this program, we (a) implemented an unaccompanied minor consent,
(b) enhanced care coordination, and (c) improved a respiratory health survey tool. Results showed an increased number of
appointments scheduled and attended on the asthma van. The program was successful even though community-specific
barriers existed.
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Asthma is the most common chronic childhood disease and

affects 6 million children of 0–17 years in the United States

(American Academy of Allergy, Asthma, and Immunology

[AAAAI], 2018; Zahran, Bailey, Damon, Garbe, & Breysse,

2018). Asthma is one of the leading causes of school absen-

teeism and accounts for 13.8 million missed days of school

annually (Environmental Protection Agency, 2018). Chil-

dren’s academic achievement is affected after missing

10% of school, which is linked to poor adult health outcomes

(National Collaborative on Education and Health, 2015).

Childhood asthma can also lead to decreased physical abil-

ity, weight gain, anxiety, depression, and death (O’Byrne

et al., 2013).

Children in two communities of a large city in the Mid-

western United States have higher rates of asthma than in

other areas of the city (Illinois Department of Public Health

[IDPH], 2016; Rush University Medical Center [RUMC],

2013). The two communities will be referred to as Commu-

nity A and Community B. The rate of childhood asthma in

Community A is more than 20% and is 12.5% in Community

B, compared to a national rate of 8.4% and state rate of 9.1%
in 2015 for all ethnicities of children less than 18 years

(Centers for Disease Control and Prevention [CDC], 2015,

2017a; RUMC, 2013).

A mobile care organization provides no-cost asthma

care via an asthma van to one elementary school in

Community A and one elementary school in Community

B, in addition to approximately 40 other public schools in

the city (Mobile Care Chicago [MCC], 2017a). The two

communities have many risk factors for developing

asthma, such as secondhand smoke exposure, low

income, urban living environments, and race and ethni-

city of Black and Hispanic (AAAAI, 2018; Zahran et al.,

2018). Even though the asthma van provides necessary

specialty care to at risk children at Community A School

and Community B School, use decreased over the past 5

years. From 2012 to 2016, at Community A School, the

number of appointments scheduled decreased 50% and

appointments attended decreased 59%. During the same

time at Community B School, the number of appoint-

ments scheduled decreased 60% and appointments

attended decreased 64% (Mobile Care Foundation [MCF],
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2016b). The purpose of the quality improvement program

was to develop and implement strategies to increase the

number of appointments scheduled and number and per-

centage of appointments attended on the asthma van at

these two school locations. We used the PRECEDE–

PROCEED model (PPM) developed by Green and

Kreuter (2005) to guide assessment of the environmental

context and develop, implement, and evaluate the pro-

gram for the asthma van at both elementary schools. The

PPM is a planning framework divided into two parts,

termed precede and proceed. The first portion, PRE-

CEDE, consists of four planning phases including social

assessment, epidemiological assessment, educational and

ecological assessment, and administrative and policy

assessment (Crosby, DiClemente, & Salazar, 2013). The

second portion, PROCEED, consists of four subsequent

evaluation phases including implementation, process eva-

luation, impact evaluation, and outcome evaluation

(Crosby et al., 2013). The phases of the PPM are well

known and have been used in numerous publications. For

the applied PPM, see Figure 1.

Literature Review

Literature was searched to explore benefits of care coordina-

tion, find examples of mobile clinics to compare with the

asthma van, and identify strategies to increase the number of

appointments scheduled and number and percentage of

appointments attended. Databases searched were CINAHL,

PubMed, and SCOPUS. Search terms included mobile care,

asthma, school, school nursing, care coordination, case

management, and with and without the term child. Varia-

tions of these terms were also used in the search process as

well as mesh terms. These search terms were chosen because

they pertained to school health and mobile clinics and iden-

tified the importance and applicability of care coordination

in this setting and population. Only records from 2012 to

2017 were kept with the exclusion of two historic articles

from a successful mobile clinic to make comparisons and

glean information for the asthma van program. Fifty-five

articles were identified and eight research articles were kept

due to their relevance to the population and problem. Out of

the eight articles kept, two articles were systematic reviews
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Figure 1. Project plan based on the PRECEDE–PROCEED model.
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and/or meta-analysis, three were quantitative studies, two

were qualitative studies, and one policy statement. Articles

that were eliminated were greater than 5 years old, did not

meet all search terms, or lacked relevance to the problem.

Sources other than the databases were not used. Themes

found include care coordination, role of school nurses,

mobile care processes, and strategies to improve appoint-

ment attendance.

Care Coordination

Care coordination is a core component of the health delivery

system that provides high-quality care while also achieving

efficiency by promoting care coordination between individ-

uals involved in patient outcomes (AHRQ, 2016; Turchi &

Antonelli, 2014). Turchi and Antonelli (2014) state that care

coordination in primary care pediatric practice is associated

with decreased emergency department (ED) visits and

unplanned hospitalizations, as well as decreased unneces-

sary office visits and improved patient satisfaction (AHRQ,

2016; Turchi & Antonelli, 2014). When individuals miss

their asthma appointment, it affects the quality and continu-

ity of patient care (DuMontier, Rindfleisch, Pruszynski, &

Frey, 2013).

Role of School Nurses

Many studies discuss the importance of school nurses in

identifying asthma and collaborating with health-care pro-

viders. School nurses are in a convenient setting that allows

them to refer students to medical care, identify ways to

improve the school environment to decrease asthma triggers,

and provide asthma education (CDC, 2017b). The school

nurse has a crucial role in identifying students with asthma

and, as a case manager, can facilitate collaboration and com-

munication among the school, family, and health-care pro-

viders (Moricca et al., 2012). Strong collaboration and

commitment between the community-based provider and

school nurse is fundamental to a project’s success (Moricca

et al., 2012). Literature consistently showed that when

school nurses communicated with community organizations

and health-care members, the health needs of students were

more easily met and access to care and asthma control was

improved (Cheung et al., 2015; Leroy, Wallin, & Lee, 2017).

Comparison With Mobile Units

Many mobile clinics provide asthma care to children in

underserved areas throughout the United States. One suc-

cessful mobile asthma unit in another state has many simi-

larities to the asthma van as well as some differences (Jones

et al., 2005). The out-of-state asthma unit embraced a strong

foundation in care coordination, as evidenced by collabora-

tion with school nurses and quarterly evaluation of student

attendance rates (Jones et al., 2005). The unit also used

school nurses to bring the students to clinic from school,

used a standard approach to survey children with asthma,

and provided care to middle- and high-school children with-

out a guardian present, if the guardian had provided consent

to treat (Jones et al., 2005).

Strategies

Strategies found in the literature to improve appointment

attendance included using written consents to provide med-

ical services to unaccompanied minors, partnering with

community organizations, giving reminder telephone calls

to guardians, improving student education, and enhancing

care coordination (Jones et al., 2005; Leroy et al., 2017; Lin

& Wu, 2014; Turchi & Antonelli, 2014). It is important to

use strategies in a multimodal, multilevel effort to increase

motivation and knowledge about the importance of preven-

tative asthma care to improve appointments scheduled and

attended (Eakin et al., 2012). A strategy to improve asthma

screening included using a simple and effective screening

tool (Moricca et al., 2012).

The above literature findings were used to aid in program

development. Specifically, we found that care coordination

is essential between those involved in patient care, school

nurses play an important role in collaborating with health-

care providers and project success, consents have been use-

ful in other mobile care programs as well as partnering with

community organizations, and asthma screening can be

improved with a simple tool.

Aims

The aim of the program was to create a multifaceted asthma

van program guided by the PPM, overcome barriers to

accessing asthma care from providers on the asthma van,

and ultimately increase the number of appointments sched-

uled and attended on the asthma van at two inner-city school

locations.

Method

The design of the program was quality improvement. Infor-

mation was sent to the institutional review board (IRB) at

Rush University, which agreed that it was quality improve-

ment and was exempt from IRB review.

We used the elements of the PPM to guide the planning

and implementation of the asthma van program. For the

PPM constructs and related activities, see Table 1.

Social and Epidemiologic Assessment

The PPM framework was used to conduct a social assess-

ment, which identified the asthma van as a nonprofit mobile

unit that provides no-cost asthma, dental, and children’s

health care at school locations throughout the large city used

in this program (MCC, 2017a). Children aged 6 months to 18

years receive services from the asthma van at the two

schools, and children who are not school-aged or do not

attend the schools but live in the community may receive
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care. The mobile clinic receives funding from a health-care

organization, a research grant, various foundations, individ-

ual donors, and Medicaid reimbursements (M. Seimer, per-

sonal communication, December 14, 2017). Children

receiving asthma services speak English and Spanish, and

asthma van staff members are Caucasian and Hispanic who

also speak English and Spanish but not all staff members are

bilingual.

Epidemiological, behavioral, genetic, and environmental

factors were assessed using city, state, and local health asso-

ciation data. Both communities are composed of large popu-

lations with race and ethnicity of mainly Hispanic or Latino

and Black (Chicago Metropolitan Agency for Planning

[CMAP] 2017a, 2017b). In the state, Latin American immi-

grants make up most of the undocumented population with

lesser portions of Asian and European immigrants (Tsao,

2014). Immigrant rates are important because literature

shows that immigrants have many barriers to accessing care

and underutilize health-care services (Hacker, Anies, Folb,

& Zallman, 2015).

In 2017, more than a third of children aged 6–11 years in

the state and both communities lived in poverty (Illinois

Action for Children, 2017a, 2017b). Children who live in

poor households have a higher prevalence of asthma than

children who live in higher income households (IDPH,

2016). Childhood asthma ED visits and hospitalization rates

in the two communities are 2–3 times higher than the

Healthy People 2020 objectives, which may indicate poor

asthma control and increased risk of negative outcomes of

asthma (Dircksen & Prachand, 2016; Zahran et al., 2018).

Asthma van students have better asthma control; in fiscal

year 2016 (June 1 to July 30), 97% of students who received

care on the asthma van at all school locations did not have an

asthma-related ED visit or hospitalization and 85% were at

or below the national average for school absenteeism (MCF,

2016a). For epidemiologic comparisons between the com-

munities, see Table 2.

Educational and Ecological Assessment

In 2015, 65–69% of individuals in both communities

received a high school diploma or higher compared to

85% in the total city (CMAP, 2017a, 2017b). This factor

increases the risk of decreased asthma management for chil-

dren (Standards Subcommittee of the Asthma Disparities

Workgroup, 2016). Community B individuals have lower

rates of health-care insurance compared with individuals

in the city and the United States (RUMC, 2016). In Com-

munity B, 33.1% of individuals do not have health-care

insurance compared with the 19.6% in the city and 13.3%
in the United States (RUMC, 2016).

Environmental factors such as exposure to secondhand

cigarette smoke, marijuana smoke, and home allergens are

known risk factors for asthma and are more prevalent in

disadvantaged communities such as Communities A and B

Table 1. PRECEDE–PROCEED Model Constructs and Related
Activities.

PRECEDE–PROCEED Model
Constructs Related Activities

Phase 1: Social assessment � Assessed social factors of the
asthma van

Phase 2: Epidemiological
assessment

� Assessed city, state, and local
health association data for
both communities

Phase 3: Educational and
ecological assessment

� Assessed education and
ecological factors of both
communities

Phase 4: Administrative and
policy assessment and
intervention alignment

� Interviewed school nurses,
school staff, and asthma van
staff

Phase 5: Implementation � Developed multifactorial
program including: (a)
develop and implement
unaccompanied minor
consent, (b) enhance care
coordination and
communication, and (c)
improve respiratory health
survey screening process

Phase 6: Process evaluation � Evaluated interventions to
determine whether consent
development,
communication, and survey
processes were enhanced

Phase 7: Impact evaluation � Evaluated appointments
scheduled and attended,
survey return rate, received
asthma action plans, and
collaboration efforts

Phase 8: Outcome evaluation � Evaluated program effect on
attendance

Note. Adapted from Green and Kreuter (2005).

Table 2. Epidemiological Comparisons Between Communities A
and B.

Community A Community B

Total population 34,410 55,011
Population of children 0–12 years

old
6,387 11,882

Race
Hispanic or Latino 82% 52%
Black 4% 42%
White 12% 5%
Asian 2% 0.5%

Undocumented immigrant rate NA 23%
Childhood poverty level 6–11

years old
49% 45%

HP2020 childhood emergency
department rate

>148.8 per
10,000

49.7–99.2 per
10,000
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(IDPH, 2013; Wilson, 2016). Rats, mice, and cockroaches

are examples of home allergens that are more prevalent in

poverty-stricken areas (Camacho-Rivera, Kawachi, Bennett,

& Subramanian, 2014). Cockroach exposure is a potent

allergen and is detrimental to children with asthma

(Camacho-Rivera et al., 2014). One study showed that His-

panic households in high-poverty urban neighborhoods had

higher levels of cockroaches than non-Hispanic households

(Camacho-Rivera et al., 2014). According to the American

Lung Association (2016), the city of focus for the program

was the 21st most ozone-polluted city in the United States in

2015. In addition, Community B historically had high levels

of air pollution caused in part by a coal-fired power plant and

smelting plant (Guzzardi, 2011). Due to high rates of air

pollution, an air quality–monitoring device was placed at

Community B School (Guzzardi, 2011). According to the

Illinois Environmental Protection Agency Quality Reports

(2015), throughout the state of Illinois where 64 other air

quality monitors are placed, Community B School had the

highest level of cadmium, which is a toxic particulate matter

that can exacerbate asthma.

Administrative and Policy Assessment

To assess reasons for missed appointments, phone inter-

views were conducted with guardians of students who

receive services from the asthma van. Forty-two percent of

guardians interviewed reported that work interfered with

their scheduled appointment. In-person interviews were con-

ducted with five school nurses and school faculty from both

schools in the program and other schools served by the

asthma van. School faculty consisted of a case manager,

principal, the director of the city’s public schools, and a

school counselor. Nurses and faculty were asked the follow-

ing questions: (1) Do you know how asthma surveys are

distributed and collected? (2) Do you wish communication

and care coordination could be improved with asthma van

staff? (3) Do you receive asthma action plans? (4) Are you

aware of any barriers with appointment attendance? and (5)

Do you have any suggestions to improve no show rates on

the asthma van? Interview results showed (1) staff was

aware of asthma van surveys being distributed but was not

sure how they were collected, and there was a lack of con-

sistency in using surveys at various school locations to

screen for asthma; (2) the majority of staff expressed a lack

of communication between school nurses and asthma van

staff; (3) school nurses stated they were not receiving asthma

action plans, (4) staff stated some barriers for students

attending appointments may include guardians work sche-

dules, decreased knowledge about asthma van services, and

a decline in public school enrollment; and (5) recommenda-

tions for improving no show rates included treating students

without guardians’ present and promoting awareness of the

asthma van.

Due to the report of inconsistency in using surveys to

identify children with asthma, the survey return rate at both

schools was analyzed. Results showed the survey return rate

in 2016 was 29% at Community A School and 39% at Com-

munity B School.

Public school attendance was further assessed due to

school staff reporting a decline of student enrollment. The

city’s public school enrollment declined over the past 12

years and decreased 5.3% from 2015 to 2017 (Cherone &

Ali, 2017; Friedman, 2017). Factors contributing to the

decline include a declining birth rate, an overall statewide

reduction in students, and out-migration of families in cer-

tain areas of the city (Friedman, 2017).

In-person interviews with five asthma van staff members

revealed lack of collaboration with local respiratory health

organizations and subjective reports of increasing rates of

appointment absenteeism and a decreasing number of stu-

dents attending asthma van appointments. Asthma van staff

was not aware if there had been any changes in attendance

since the implementation of the Affordable Care Act (ACA).

Before implementation of the ACA in 2010, both school

sites had less students scheduled for appointments compared

with succeeding years but the percentage of students that

attended their appointment was higher (MCF, 2016b). The

increased number of appointments scheduled since imple-

mentation of the ACA emphasizes that there is a continued

need for the asthma van in these communities, despite

changes in health-care reform.

Based on interview findings and literature, we developed

a multifactorial program that entailed three parts: (a)

develop and implement an unaccompanied minor consent

(UMC); (b) enhance care coordination and communication

among asthma van staff, school nurses, and a local respira-

tory health organization; and (c) improve the current respira-

tory health survey screening process used to identify

children with asthma at the two schools.

In the subsequent text, we discuss the components of the

PPM framework and program.

Unaccompanied Minor Consent

The aim of the UMC was to improve asthma van attendance

by having students permitted to be seen and treated during

the school day without a guardian present. The UMC has

been used successfully by other asthma vans in literature

reviews and was also recommended by school nurses based

on the perceived barriers in the community. Asthma van

staff interviews were conducted to aid in how the UMC was

developed. Staff agreed that the consent should be bilingual

and written in simple language; the guardian must be avail-

able by phone to discuss the status of the child’s care and

require a guardian and witness signature. It was determined

that school staff or asthma van staff could sign as a witness.

The asthma van provider then worked with the director of

operations to develop the UMC. The UMC is an additional
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document to the asthma van’s consent to medical services

that every guardian is required to sign. The UMC specifies

that guardians agree to the provider caring for their child

without their presence, and the guardian must be available

by phone on the day the child is seen on the asthma van.

Consent development involved determining eligibility and

recruitment.

Eligibility. The program coordinator collaborated with the

asthma van provider to determine eligibility criteria for the

UMC. Students were eligible if they had their first appoint-

ment with the clinic, attended the school site, and had been

absent from at least one appointment in the past 3 months. A

spreadsheet with student attendance information was

reviewed to identify eligibility.

Recruitment. Once eligibility had been determined, guardians

were called on the phone, notified of the service, and given

the choice to be part of the UMC process. For guardians

agreeable to the service, verbal consent was obtained over

the phone, and written consent was obtained when guardians

presented to school to pick up their children. This method

was chosen because the asthma van is not present daily at

schools to obtain and collect consents. School staff including

school nurses, a security officer, and a school counselor

between the two school locations agreed to bring children

from the classroom to their appointment as well as return

children to the classroom after their appointment. Since

school nurses are not present at the two school locations

daily, it was necessary to ensure students had an escort to

their appointment so a workflow policy was created.

Workflow policy. The security officer was a trusted individual

at School A, who had more availability to bring children to

the asthma van than other staff members. The security offi-

cer also assisted in distributing and collecting asthma sur-

veys and helped to schedule the van at the school. The

principal played a key role in the logistics of the program

and approved online surveys.

The new policy included that when it was time for a

student’s appointment, the asthma van staff would make a

phone call to the school nurse or main office and school staff

would bring the student from the classroom to the asthma

van. After the appointment was completed, asthma van staff

would call the staff member again and the student was

escorted from the appointment back to the classroom. The

decision of whether to call the school nurse or main office

would depend on whether the nurse was present at school

that day. School staff did not need additional training

because they did not attend the appointment. Costs included

in the development of the consent included opportunity costs

of employed staff, which were losses in work productivity

and in-kind support from the asthma van staff to print con-

sent forms.

Evaluation. The policy was evaluated through staff and deter-

mining the number of UMCs obtained.

Results of UMC

In person and telephone discussions with asthma van and

school staff indicated satisfaction with production of the

consent and willingness of school nurses to collaborate with

the van staff to assist children in attending appointments.

However, implementation of the UMC was not as successful

as expected because only three students were identified as

candidates over a 10-month time frame. The limited number

of students selected was influenced by the following factors:

inability to contact guardians, new students not having their

first appointment, some students did not attend either school;

and staff turnover led to two new providers assigned to

Community A and B Schools, which delayed implementa-

tion efforts.

Communication and Collaboration

Improvements to the team approach were made to enhance

care coordination. The team consisted of the program coor-

dinator, nurse practitioner, medical assistant, director of

patient services on the asthma van, staff at a local respiratory

health association, school nurses, and school support staff.

Procedure. Research shows that collaboration with commu-

nity organizations helps improve attendance so a local

respiratory health organization was sought out (Leroy

et al., 2017). The organization chosen is active in research,

advocacy, and community programs regarding respiratory

health and provides educational asthma programs for chil-

dren in the school setting (Respiratory Health Association

[RHA], 2018). This collaborative effort could allow for

more children with asthma to be identified, educated, and

treated.

Many studies show that collaboration with school nurses

improves access to care so the asthma van team collaborated

with school staff at Community A School and Community B

School, including the school nurse, school counselor, secu-

rity officer, and principals (Cheung et al., 2015; Leroy et al.,

2017). These staff members consisted of all individuals

involved in the quality improvement program at the two

schools. School staff members had diverse roles so each

individual was important to the success of the program. For

example, the school nurse and school counselor had long-

standing relationships with students and their family mem-

bers, which was helpful to identify children with asthma and

discuss potential barriers to children seeking treatment.

School nurses requested to receive asthma action plans on

an annual basis and a roster of students who attended their

asthma appointment at each school visit, so a workflow

policy was created.
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Workflow policy. To ensure school staff received asthma

action plans and patient rosters, a workflow policy was

developed with staff input. A focus group was held to

develop the policy and determined that the provider will

make a copy of the asthma action plan and give two copies

to the guardian. The guardian was responsible to provide one

copy to the school nurse. The student roster was hand deliv-

ered by the medical assistant to the school office at the end

of the clinic day where staff could obtain the roster.

To improve the program’s chances of success, it was

important to seek low-cost methods to advertise and develop

a low-commitment plan for collaboration between asthma

van staff, school nurses, and the local respiratory health

association (Respiratory Health Association, 2018).

Measure. Interviews were conducted to measure collabora-

tion efforts. Meetings between asthma van staff and staff at

the respiratory health organization were counted. The per-

centage of asthma action plans and student rosters received

by school nurses was calculated to analyze whether colla-

boration was successful.

Results. Collaboration efforts were successful with the

respiratory health organization, as indicated by the two

meetings held, which met the objective. Additionally, the

asthma van staff and respiratory health organization staff

agreed to collaborate and promote one another throughout

mutual public schools.

School nurses at Community A School and Community B

School reported receiving asthma action plans and student

rosters more than 75% of the time, which met the objective.

Nurses remained eager to assist asthma van staff in identify-

ing children with asthma and increasing appointment

attendance.

Respiratory Health Survey Process

The aim was to improve the respiratory health survey pro-

cess, an annual screening of all students with a short, self-

administered, take-home paper respiratory health survey

filled out by guardians. At both schools, this is used to iden-

tify children who may have asthma.

Procedure. Changes were made to the current process since

literature supports the use of a simple and effective tool to

improve asthma screening (Moricca et al., 2012). First, a

multiple-choice, fill-in-the-blank electronic survey was cre-

ated in English and Spanish using an online survey tool. The

electronic survey created was identical to the paper survey

distributed to children at both school locations, which has

been effective in the past. Next, a survey tip sheet for teach-

ers at both schools was developed based on the results of a

focus group with asthma van staff. The survey tip sheet

provided information regarding when to distribute and

where to return surveys, and a contact phone number was

given for questions. Lastly, an information sheet was devel-

oped based on the results of the focus group to inform guar-

dians about the online option and directions to access the

survey. The information sheet was stapled to every paper

survey distributed to children at the two school locations.

Staff at both schools placed links to the survey on school and

social media websites.

The asthma van team communicated with school staff

regarding the most opportune time to distribute and collect

surveys. A packet of 100 paper surveys with attached infor-

mation sheets and a survey tip sheet for each teacher was

delivered to Community A School 4 weeks after the start of

school to distribute to new students only. Five months later,

788 surveys were provided to the school to survey all 718

students for asthma. A packet of 300 paper surveys with

attached information sheets and a survey tip sheet for each

teacher was delivered to Community B School 1 week after

school started to survey all 267 students. Colored fliers were

also developed to market the asthma van and placed in pub-

lic areas at each school location.

Measure. Interviews were conducted to measure whether the

survey process was enhanced. To determine whether the

survey return rate increased, the percent change was calcu-

lated from pre- and postintervention. Survey counts were

double-checked with a second counter to ensure reliability.

Results. At School A, 143 surveys were returned out of 788

surveys delivered, and 5 surveys were completed online,

which is a 19% return rate and did not meet or exceed the

baseline return rate of 29%. At School B, 94 surveys were

returned out of 300 delivered and 1 survey was completed

using the online survey tool, which is a 32% return rate and

did not meet or exceed the baseline return rate of 39%. There

was a discrepancy in the number of surveys returned at one

school. Limitations of the online tool include that at Com-

munity B School, paper surveys were passed out 3 weeks

before information about an online survey was distributed to

guardians. In addition, teachers did not receive the informa-

tion sheet that discussed steps to streamline the survey pro-

cess. These components may account for the low online

survey response and paper survey response from Commu-

nity B School. As well, the surveys were to be distributed at

the beginning of the school year among other required

paperwork in anticipation of a better return rate. However,

school staff was busy at the start of the year, which led to a

delay in dispensing surveys, and incentives were not

approved for students who returned surveys. Another draw-

back is that subscription for the online survey is costly for

the asthma van organization. Lastly, the two communities

may not have access or limited availability of Internet ser-

vices to complete online surveys. Developing a timeline of

when surveys can be distributed and identifying incentives

for returned surveys prior to the start of the school year is a

recommendation to improve return rates.
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Ethically, individuals had the right to self-determination

by understanding that they did not have to complete surveys

or attend appointments. Additionally, student information

was kept confidential and only shared with asthma van staff

who was involved with student care.

Results

The results of the UMC development, communication and

collaboration efforts, and respiratory health survey process

improvements were analyzed along with the asthma van’s

appointment summary log to determine whether the asthma

van overcame barriers and reached the aim of the program.

The appointment summary log data were analyzed over two

similar 15-month time frames before program implementa-

tion and after program implementation to determine whether

the number of appointments scheduled and the number and

percentage of appointments attended increased from base-

line data at School A and School B. From January 2017 to

March 2018, at School A, 105 appointments were scheduled

and 60 students attended their appointment, which repre-

sents 57% of appointments attended compared with 50%
of appointments attended from October 2015 to December

2016 (MCF, 2017). From January 2017 to March 2018, at

School B, 93 appointments were scheduled and 67 students

attended their appointment, which represents 72% of

appointments attended compared with 61% of appointments

attended from October 2015 to December 2016 (MCF,

2017). These data show the number and percentage of

appointments attended increased at both schools. The num-

ber of appointments scheduled increased at School A and the

number of appointments scheduled at School B decreased by

one appointment (see Table 3).

During fiscal year 2017, 97% of students who received

care on the asthma van at all school locations in the city did

not have an asthma-related ED visit or hospitalization that

did not change from fiscal year 2016 (MCC, 2016, 2017b).

Also during fiscal year 2017, 99% of children who received

care on the asthma van at all school locations were at or

below the national average for asthma-related school absen-

teeism, an increase from 85% in 2016 (MCC, 2016, 2017b).

Results of the program in 2017 continued to show that chil-

dren who receive care on the asthma van had improved

asthma control even though other factors were involved.

Discussion

The program developed, implemented, and evaluated a mul-

tifactorial approach to improve the use of an asthma van at

two schools in two communities that have higher rates of

asthma than other areas of the United States and the same

state (IDPH, 2016; RUMC, 2013). The purpose of the pro-

gram was to increase the number of appointments scheduled

and number and percentage of appointments attended on the

asthma van at Community A School and Community B

School.

This work showed that a multifactorial approach

improved the number and percentage of students appoint-

ments scheduled at both schools and in the number of

appointments attended at one school. The UMC was devel-

oped but not distributed to a large enough number of stu-

dents to make a significant difference in attendance rates.

Table 3. Results for School A and School B From 2012 to 2018.

Year
Appointments

Scheduled No Shows Cancellations
Total Percent of No

Shows and Cancellations
Appointments

Attended

Data for School A from 2012 to 2018
2012 148 42 (28.38%) 14 (9.46%) 37.84 62.16%
2013 116 27 (23.28%) 10 (8.62%) 31.90 68.10%
2014 117 36 (30.77%) 11 (9.40%) 40.17 59.83%
2015 119 31 (26.05%) 17 (14.29%) 40.34 59.66%
2016 74 25 (33.78%) 11 (14.86%) 48.65 51.35%
2017 94 31 (32.98%) 10 (10.64%) 43.62 56.38%
October 1, 2015 to December 31, 2016 91 29 (31.87%) 16 (17.58%) 49.45 50.55%
January 1, 2017 to March 31, 2018 105 33 (31.43%) 12 (11.43%) 42.86 57.14%

Data for School B from 2012 to 2018
2012 175 35 (20.00%) 20 (11.43%) 31.43 68.57%
2013 148 16 (10.81%) 18 (12.16%) 22.97 77.03%
2014 110 15 (13.64%) 14 (12.73%) 26.36 73.03%
2015 90 15 (16.67%) 12 (13.33%) 30.00 70.00%
2016 70 19 (27.14%) 8 (11.43%) 38.30 61.43%
2017 69 7 (10.14%) 11 (15.94%) 26.09 73.91%
October 1, 2015 to December 31, 2016 94 24 (25.53%) 12 (12.77%) 38.30 61.70%
January 1, 2017 to March 31, 2018 93 14 (15.05%) 12 (12.90%) 27.96 72.04%

Note. Data from October 1, 2015, to December 31, 2016, were collected over a 15-month time frame before program implementation, and data from January
1, 2017 to March 31, 2018, were collected over a 15-month time frame after program implementation.
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Enhancements to the respiratory health survey process did

not improve the survey return rate. Collaboration and com-

munication improved between asthma van staff and school

nurses and between asthma van staff and the local respira-

tory health association. Overall, an increased awareness of

the program factored into the results. The program mainly

utilized opportunity costs and in-kind support for printing

information sheets for guardians and purchasing an online

survey tool subscription.

A general potential limitation is that immigration status

may be a factor in students’ enrollment in asthma services.

Community-specific barriers existed that interfered with stu-

dents attending their appointment that may be different in

other settings and environments. It would be beneficial to

look into barriers guardians experience regarding survey

completion and to identify how many students receive

asthma care from a primary care provider. Communication

and collaboration between asthma van staff and school

nurses imposed a challenge due to the schedules of each

organization.

Sustainability plans were made to continuously identify

students eligible for the UMC and a protocol for sending

students to the ED was developed. New asthma providers

and school staff were introduced, and a conversation was

held regarding continued collaboration with school nurses

and staff and the local respiratory health organization. Find-

ings were that school staff agreed to continue collaborating

for the following school year and requested to receive

respiratory health surveys in the summer so they can distri-

bute them earlier. The respiratory health organization and

van staff made plans to continue collaboration efforts.

School Nursing Implications

The program would not have been successful without the

collaboration of school nurses and staff. School nurse and

staff willingness to answer interview questions gave insight

on communication and collaboration issues, barriers that

students may be facing, system issues, and suggestions on

how to improve attendance rates, which aided in the devel-

opment of the program. Additionally, school staff assistance

allowed the UMC process to be implemented as well as

piloting improvements to the asthma survey to identify chil-

dren with asthma. The van’s partnership with the local

school staff allowed for specialty care to be delivered to

children in neighborhoods where they otherwise may not

receive asthma management.

Future recommendations would be for school nurses to

continue communicating and collaborating with health-care

providers to aid in identifying children with asthma and

increasing appointment attendance for specialty care. These

efforts improve childhood asthma and also allow for public

schools to increase their funding by having improved atten-

dance when asthma is under control. Findings from this

program can be implemented in other settings that have

similar challenges. The PPM can be a transferable model

for school nurses interested in developing a program or initi-

ating research for quality improvement. Tracking school

sick days due to asthma would help determine whether

future asthma programs increase school attendance.
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