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ABSTRACT

BACKGROUND: In urban communities with high prevalence of childhood asthma,

school-based educational programs may be the most appropriate approach to deliver

interventions to improve asthma morbidity and asthma-related outcomes. The pur-

pose of this study was to evaluate the implementation of Kickin’ Asthma, a school-

based asthma curriculum designed by health educators and local students, which teaches

asthma physiology and asthma self-management techniques to middle and high school

students in Oakland, CA.

METHODS: Eligible students were identified through an in-class asthma case identifi-

cation survey. Approximately 10-15 students identified as asthmatic were recruited for

each series of the Kickin’ Asthma intervention. The curriculum was delivered by an

asthma nurse in a series of four 50-minute sessions. Students completed a baseline

and a 3-month follow-up survey that compared symptom frequency, health care

utilization, activity limitations, and medication use.

RESULTS: Of the 8488 students surveyed during the first 3 years of the intervention

(2003-2006), 15.4% (n = 1309) were identified as asthmatic; approximately 76% of

eligible students (n = 990) from 15 middle schools and 3 high schools participated

in the program. Comparison of baseline to follow-up data indicated that students

experienced significantly fewer days with activity limitations and significantly fewer

nights of sleep disturbance after participation in the intervention. For health care

utilization, students reported significantly less frequent emergency department

visits or hospitalizations between the baseline and follow-up surveys.

CONCLUSIONS: A school-based asthma curriculum designed specifically for urban

students has been shown to reduce symptoms, activity limitations, and health care

utilization for intervention participants.
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Asthma is the most common chronic disease of

childhood.1,2 In the United States, approximately

12%of children younger than 18 years have been diag-

nosed with asthma.3 Asthma is the leading cause of

school absences due to a chronic disease and accounts

for 3 times more lost school days than any other

cause.4,5 Asthma also is associated with low academic

achievement and high likelihood of grade retention.6-8

Asthma has a substantial impact on urban school

districts that serve a large proportion of nonwhite and

impoverished children.9 Asthma-related morbidity, as

measured by school absences, hospitalizations, and

outpatient emergency care, has been found to be dis-

proportionately high among children living in pov-

erty,10-13 as well as black and Latino children.2,14-17

Morbidity in nonwhite and impoverished populations

has been explained bymany factors that include lack of

access to primary care,18 substandard primary care,19

characteristics of the social environment,15,20 and

physical environment,21,22 as well as the perception

of asthma as an acute rather than chronic disease.4,23

Schools in urban communities are logical places to

conduct asthma education interventions. Schools are

centrally organized locations with broad community

access. Previous studies have found that school-based

asthma education is cost-effective and garners higher

attendance rates compared to clinic-based programs,

particularly in urban settings.4,24,25 School-based

asthma education eliminates issues related to transpor-

tation, limited access to health care providers, and lack

of parental awareness or knowledge of asthma. Since

asthma-related absences also impose a burden on

school systems due to the relation between average

daily attendance and funding, school systems have

a stake in minimizing the financial and educational

impact of asthma on students.

As part of the Centers for Disease Control and Pre-

vention (CDC)-funded Controlling Asthma in American

Cities Project, Oakland Kicks Asthma (OKA) (joint ven-

ture between theAmerican LungAssociation [ALA] of

California, University of California, Berkeley, Child-

ren’s Hospital Oakland, and Oakland Unified School

District [OUSD]) conducted a school-based asthma

program for adolescent students enrolled in OUSD

middle schools and high schools. Adolescent students

(aged 11-18 years) have been targeted specifically for

services for several reasons. Although hospitalizations

and emergency room visits due to asthma are highest

at younger ages,16 adolescents have a higher preva-

lence of asthma, suffer more frequent exacerbations,

and have more near-fatal episodes compared to youn-

ger children.26,27 Increased morbidity may be ex-

plained partly by the fact that parents and guardians

may have reduced roles in the management of the

child’s health as the child matures. However, adoles-

cents often may not be prepared to assume the full

responsibility for self-management.28 Further, adoles-

cents face logistical and financial obstacles, such as

inadequate transportation, that hinder their capacity

to receive care or education independent of parents

or guardians. Often, clinical care cannot be provided

without parental consent, which, in some cases, may

pose a barrier. Despite the added challenges faced by

adolescents, relatively few programs and resources

have been developed for students with asthma in this

age-group. Although programs have specifically been

developed for adolescents,26 there are no interventions

that target the unique health and social needs of urban

adolescents.

The primary objective of this study is to evaluate

the effectiveness of the first 3 years of a school-based

asthma education program, entitled Kickin’ Asthma,

that targeted middle school and high school students

with asthma in the OUSD. The specific aims of this

analysis are to ascertain if school-based asthma educa-

tion significantly reduced asthma symptoms, asthma-

related acute care utilization, and school absences

among children identified with asthma.

METHODS

OUSD is a public K-12 school system with 42,000

predominantly low-income students. OUSD is one of

the most diverse school systems in the country. The

student body is 45% African American, 31% Latino,

17% Asian or Filipino, and 5% Caucasian. Approxi-

mately 1 of 4 students is an English language learner.

The student to nurse ratio is 1800:1, which does not

include special education nurses. Few schools have

a nurse or health aide.

Principals of each OUSD middle school and high

school were approached and given the option to have

their school participate in the OKA program. All 15

middle schools and 3 of 7 high schools have partici-

pated in the program. All activities conducted under

OKA were approved by both the OUSD and the Com-

mittee for the Protection of Human Subjects at the

University of California, Berkeley.

Case Identification
Starting in 2002, asthma case identification was

conducted in participating schools at the start of the

school year (SY). The case identification conducted in

the OUSD has been described elsewhere.29 Briefly,

a self-administered, 14-question survey based on the

International Study of Asthma and Allergy in Child-

hood (ISAAC) questionnaire was given to sixth-grade

and ninth-grade students during class at the start of the

SY. Although the primary targets of the program were

sixth-grade and ninth-grade students, due to mixed-

grade classes in the OUSD, a number of students in

grades 7-8 and 10-12 completed the case identification

survey and subsequently participated in the Kickin’
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Asthma program. Although there is currently no

consensus on a standard definition for asthma,30 the

ISAAC survey is an international standardized asthma

questionnaire used to describe the prevalence and

severity of asthma.31 The surveys were designed to be

short and easy to complete and to provide important

information not available from routine administrative

health forms. Prior to administration of the case iden-

tification survey,parentsweresent a letter thatdescribed

the project; parental consent was not required to com-

plete the survey. At the time of survey administration,

students were permitted to decline to participate.

Approximately 93% of the potential students com-

pleted the case identification survey. Students who

reported a doctor’s diagnosis of asthma in addition to

a report of asthma symptoms or a recent emergency

room visit on the survey were eligible for the asthma

education program.

The Kickin’ Asthma Intervention
Kickin’ Asthma is a 4-session curriculum developed

jointly by ALA staff, OUSD nurses, and OUSD peer ed-

ucators over a 3-year period. Kickin’ Asthma is similar

structurally to Open Airways for Schools,32 a curriculum

designed for children at the elementary school level but

with more advanced topics and learning modalities

more suitable for adolescents’ level of cognition and

awareness. The 4 Kickin’ Asthma sessions were each

taught by anOUSDorALAnurse during 1period, about

50 minutes in length, and were spaced 1 week apart.

The 4 sessions covered (1) lung physiology and asthma

basics; (2) triggers, symptoms, and warning signs; (3)

medication; and (4) emergencies, problem solving, and

review. Each session has optional modules for skits,

games, videos, and role-playing scenarios and allowed

certain modules to be taught by either the health edu-

cator or peer educators. Customized letters were sent

home to the parents or guardians of all Kickin’ Asthma

participants that described the curriculum along with

the specific health needs and goals of each student as

assessed by the nurse educator.

A review session was held 3 months after the series

was completed. All sessions were limited to 15 stu-

dents. To prevent interference with academic classes,

Kickin’ Asthma sessions were offered during students’

lunch period. Beginning in SY 2004-2005, an ALA

staff member was available to assist with Kickin’

Asthma recruitment, logistics, and education.

Procedure
In order to facilitate the logistics of program execu-

tion, each principal was asked to designate a volunteer

staff liaison to work with the health educators to

arrange activities. Since all Kickin’ Asthma sessions

were voluntary, a series of intense recruitment efforts

were conducted to encourage participation in the

program. Students who were eligible for the Kickin’

Asthma series were sent colorful, personalized ‘‘in-

vitations’’ through their teacher’s mailboxes. These

invitations highlighted the fun aspects of the asthma

sessions, such as free food, friends, and games. On the

day of the session, students were reminded to attend

by phoning their teacher’s classroom right before

lunchtime, delivery of reminders to their classrooms,

or through announcements over the school’s public

address system. Lunch was provided for students in

each session. Small incentives ($10 gift card to a video

store or an athletic apparel store) were provided for

students who completed the program during SYs 2003-

2004 and 2004-2005; however, due to budgetary

constraints, no incentives were provided during SY

2005-2006. Spacers were provided to students all 3

years; peak flow monitors were distributed during the

first 2 years of the intervention.

At the first session and at the beginning of the

3-month review session, students were asked to com-

plete a brief survey that consisted of 11 student-

completed asthma indicators (symptom frequency,

severity, health care utilization, and self-manage-

ment) in addition to 5 instructor-completed questions

on types of asthma medications and frequency of

usage (Table 1). To obtain accurate information about

Table 1. Kickin’ Asthma Questions for Baseline/Follow-Up Analysis

Category Classification Frequency Data Format

Symptoms Daytime symptoms Previous 4 weeks Categorical
Previous 3 months Categorical

Nighttime symptoms Previous 4 weeks Categorical
Sleep disruptions, previous 4 weeks Continuous

Severity Missed school days Previous 4 weeks Continuous
Activity disruptions Previous 4 weeks Continuous

Health care utilization Clinical Unplanned physician visit, previous 3 months Binary
Hospital Emergency department visit/hospitalization, previous 3 months Binary

Self-management Asthma equipment Spacer use with inhaler? Categorical
Peak flow meter use? Categorical

Asthma medication Any medication use when feeling well?
(not available question during SY 2003-2004)

Binary
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medication use, colored photos of the different types

of common medications were shown to the students,

and usage information was elicited on a one-to-one

basis. Due to the relatively short 4-month period of

the evaluation, survey questions on symptoms in

previous year were not included in the analysis. In

addition, due to the complexity of patterns of medi-

cation use, only responses for the medication use

when asymptomatic (ie, controller medication) ques-

tion were included in this analysis.

Statistical Methods
Program Completion. The proportion of children

who enrolled in the program was compared to the

proportion of children who completed the program by

year and by demographics collected on the case iden-

tification survey (sex and grade). To evaluate whether

there were differences in program completion by

asthma indicators, logistic regression was used to cal-

culate the odds of program completion based on all 11

questions (Table 1) reported on the baseline survey.

Ecological-Level Analyses. Each outcome was eval-

uated for all participants by year based on the format

of the data collected on the survey (Table 1). For all

ecological-level outcomes, students were only included

in each analysis if they completed the question of in-

terest on both the baseline and the 3-month follow-up

surveys.

Group-level means (for continuous variables) and

proportions (for binary variables) were calculated for

baseline and follow-up surveys. Due to the highly

skewed distributions of continuous variables, the Wil-

coxon signed-rank test for paired data was used to test

the significance of the difference from baseline to fol-

low-up for each student. For binary outcomes, odds

ratios (ORs) for paired data were used to calculate

odds of improvement in behavior postintervention.

For each categorical variable, a ‘‘change’’ outcome

variable was created to indicate if the student

improved, worsened, or remained at the same level

from baseline to follow-up. Multinomial logistic

regression was used to calculate the ORs to predict the

change outcome variable based on the frequency re-

ported during baseline. The baseline category chosen

for this analysis was no change; ORs were calculated

for the comparisons of improvement versus no

change and worsening versus no change.

Individual-Level Analysis. An individual asthma

morbidity score was calculated for each student who

completed both baseline and follow-up surveys. For the

11 variables listed in Table 1, students were given �1

point for each symptom that improved, 0 points for

each symptom that remained the same, and 11 point

for every symptom that worsened on the posttest com-

pared to the pretest. A summary score, ranging from

�11 to 11, was then calculated for each student.

Median scores, interquartile range (IQR), as well as

minimum and maximum scores are presented for the 3

years of analysis. All analyses were performed with SAS

version 9.0 (SAS Institute Inc., Cary, NC).

RESULTS

For the 3 SYs included in this analysis, 8488 stu-

dents completed the case identification questionnaire;

1309 students (15.4%) were eligible for the Kickin’

Asthma program (Table 2). Eighty-six Kickin’ Asthma

series were conducted in 15 middle schools and 3 high

schools. During SY 2004-2005, 99% of eligible stu-

dents participated in at least 1 session. However, dur-

ing SYs 2003-2004 and 2005-2006, 52% and 79% of

eligible students participated in at least 1 session,

respectively. For the first 2 years of the intervention,

over 50% of enrolled students completed a 3-month

follow-up survey; this percentage declined to 48.1%

during SY 2005-2006.

Attendance records completed by the Kickin’

Asthma staff indicated that on average, 50% of stu-

dents who enrolled in the program attended each

class in the 4-part series (data not shown). During SY

2004-2005, 81% (n = 334) of enrolled students at-

tended all 4 classes; in SY 2005-2006, this percentage

declined to 35% (n = 123). Attendance data were not

available for SY 2003-2004.

Table 2. Enrollment in the Kickin’ Asthma Intervention

SY 2003-2004* SY 2004-2005* SY 2005-2006

n % Previous Category† n % Previous Category† n % Previous Category†

Number of schools surveyed‡ 11 17 13
Number of students surveyed 2387 2722 3379
Number of students eligible for Kickin’ Asthma 381 16.0 440 16.2 488 14.4
Number of students enrolled in Kickin’ Asthmax 200 52.4 438 99.5 352 71.9
Number of students completed 3-month follow-up 113 56.5 231 59.2 169 48.1

*Incentives for program completion offered during SYs 2003-2004 and 2004-2005.
†Percent is derived from category as numerator and preceding category count as denominator.
‡Includes only schools that offer Kickin’ Asthma program to students.
xEnrolled defined as attended first Kickin’ Asthma class.
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Program Completion. Of the students eligible,

30% enrolled and completed the 3-month follow-up

survey during SY 2003-2004 (Table 2). This propor-

tion increased to 47% during SY 2004-2005 and

declined to 34% during SY 2005-2006. For SY 2005-

2006, the number of children who attended the 4-

part Kickin’ Asthma series was less than the number

of students who completed the 3-month follow-up

survey. It is likely that students who enrolled in

Kickin’ Asthma missed several classes but were still

able to complete the 3-month follow-up survey.

Detailed attendance records were not available to ver-

ify this hypothesis.

In terms of demographic information, a signifi-

cantly greater proportion of sixth-grade students

enrolled in the program compared to the proportion

eligible, for both females (5.9%, 95% CI for differ-

ence: 1.7-10.2) and males (5.1%, 95% CI for differ-

ence: 0.8-9.4) (Table 3). Likewise, a significantly

smaller proportion of eighth-grade students enrolled

in the program compared to the proportion eligible,

for both females (�4.6%, 95% CI for difference: �6.1

to �3.1) and males (�4.2%, 95% CI for difference:

�5.6 to �2.8). Slightly more males (50.2%) compared

to females enrolled in the Kickin’ Asthma program.

The proportion of males and females who completed

the program was equal to the proportion of enroll-

ment by sex. Sixth-grade students accounted for the

largest percentage of enrollment in the program

(83.1%) as well as completion (75.3%). The differ-

ence in enrollment versus completion percentages for

sixth graders compared to all other students was sig-

nificantly different (7.8%, 95% CI for difference: 2.8-

12.7). However, there were no significant differences

in proportion of enrollment and completion by sex

and grade.

Baseline surveys were compared for students who

did and did not complete the 3-month follow-up sur-

vey to assess if there were significant differences in

symptoms, severity, health care utilization, and self-

management between these groups. For SY 2003-

2004, the odds of program completion increased for

each additional physician visit reported (OR: 1.36,

95% CI: 1.04-1.78). For SY 2004-2005, the odds of

program completion were slightly less for each addi-

tional day of activity limitations reported (OR: 0.94,

95% CI: 0.89-0.99). For SY 2005-2006, students were

less likely to complete the follow-up for each addi-

tional day of school absence reported (OR: 0.84, 95%

CI: 0.74-0.95) but had greater odds of completion if

they reported peak flow meter use (OR: 1.81, 95% CI:

1.18-2.78). No significant differences were found for

other items on the survey.

Ecological-Level Analyses. Group-level means and

mean differences for continuous variables (missed

days of school, nights of sleep disruption, and activity

limitations) are presented in Table 4. For SY 2003-

2004, average missed days of school was significantly

reduced by 0.54 days (SE: 0.300, p , .03) for enrolled

students who completed the follow-up survey. Aver-

age missed days of school also decreased significantly

during SY 2004-2005 (mean decrease: 0.26 days, SE:

0.119, p , .01), although the magnitude of change

was less than the previous SY. SY 2005-2006 had a

small and nonsignificant difference in average missed

days of school for students from baseline to follow-up.

Average number of nights of sleep disruption de-

creased from baseline to follow-up for every year,

although the magnitude of change decreased over

time, and change during SY 2005-2006 was not signi-

ficant. The opposite pattern emerged for number of

days of activity limitations reported. There were sig-

nificant differences in number of days with activity

limitations from baseline to follow-up for all 3 years

of the program. In SY 2005-2006, students reported

a mean decrease of 1.12 days (SE: 0.370, p , .0001)

with activity limitations after participation in the

Kickin’ Asthma series.

Group-level proportions and individual-level ORs

of improvement in binary variables (medication and

health care utilization) are presented in Table 5. Com-

paring baseline data to follow-up data, the OR of

improvement in medication use when asymptomatic

was 1.63 (95% CI: 1.08-2.88) during SY 2004-2005

but was not significant during SY 2005-2006. For all 3

years of the program, the OR for a reduction in emer-

gency department utilization or hospitalization due to

asthma was positive and significant. For SY 2003-2004,

the OR for an improvement in physician visits for

asthma symptoms was 3.00 (95% CI: 1.41-6.39).

Table 3. Demographics (Sex and Grade) for Kickin’ Asthma Intervention

Sex Female Male

Grade 6 7 8 9-10 6 7 8 9-10

Number (%) of students surveyed (n = 8085)* 2872 (35.5) 163 (2.0) 536 (6.6) 462 (5.7) 2929 (36.2) 147 (1.8) 523 (6.5) 453 (5.6)
Number (%) of students eligible for Kickin’ Asthma (n = 1258)* 433 (34.4) 36 (2.9) 73 (5.8) 84 (6.7) 473 (37.6) 18 (1.4) 68 (5.4) 73 (5.8)
Number (%) of students enrolled in Kickin’ Asthma (n = 845)* 341 (40.3) 21 (2.5) 10 (1.2) 49 (5.8) 361 (42.7) 16 (1.9) 10 (1.2) 37 (4.4)
Number (%) of students completed baseline and
3-month follow-up (n = 397)*

147 (37.0) 12 (3.0) 6 (1.5) 33 (8.3) 152 (38.3) 11 (2.8) 6 (1.5) 30 (7.6)

*Percentages were completed based on the number of children who had sex and grade information available from case identification survey.
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Although the odds of improvement in physician visit

were positive for the 2 other years of the program,

there was not a significant improvement in physician

visits for SY 2005-2006 (OR: 1.21, 95% CI: 0.74-2.00).

Table 6 describes the changes in outcomes for the 5

categorical variables included in the survey: daytime

symptoms (previous 4 weeks and previous 3 months),

nighttime symptoms (previous 3 months), peak flow

meter use, and spacer use. Overall, 80% of the catego-

ries had a greater number of students improve com-

pared to worsen after participation in the Kickin’

Asthma program. ORs were calculated to compare the

likelihood of changes for symptom frequency and use

of asthma devices from baseline to follow-up to no

change, given the student’s answer at baseline. These

ORs should be interpreted in the following manner

using previous 4-week symptoms for SY 2003-2004 as

an example: for each baseline category of severity,

students had nearly twice the odds (OR: 1.92) of

improvement in symptoms in the previous 4 weeks

compared to no change in daytime symptoms. Simi-

larly, for every baseline value, students were approxi-

mately 6% (OR: 0.94) less likely to have worse

daytime symptoms than no change in daytime symp-

toms, although this finding is not statistically signifi-

cant. Both daytime symptoms (previous 4 weeks) and

nighttime symptoms (previous 4 weeks) were signifi-

cantly more likely to improve compared to no change

for each year of the intervention. However, there

were no significant differences in the likelihood of

worsening compared to no change. In terms of

asthma self-management behaviors, ORs for peak

flow meter use and spacer use for both change catego-

ries were significantly different than no change for

every year, except for SY 2005-2006, in which the

odds of improvement in peak flow meter use were

not significantly different than no change in peak

flow meter use.

Individual-Level Analysis. Individual-level changes

in asthma morbidity scores for students are presented

in Figure 1. Negative scores indicated decreased asthma

symptoms from baseline to follow-up (ie, improvement),

while positive scores indicated increased asthma symp-

toms from baseline to follow-up (ie, decline). The

median scores were �1.5 for SY 2003-2004 (range: �8

to 5; IQR: �3 to 1) and �2 for both SY 2004-2005

(range: �11 to 4; IQR: �4 to 0) and SY 2005-2006

(range: �9 to 5; IQR: �3 to 0). For SY 2003-2004, 72%

of students had a change in score that indicated im-

provement (,0). The proportion of students with an

improvement in score decreased in the following 2

years to 70% and 63%, respectively.

DISCUSSION

The Kickin’ Asthma intervention demonstrated

measurable and significant improvements for asthmaTa
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symptoms, health care utilization, correct medication

usage, positive asthma behaviors, and reduction in

asthma morbidity for urban adolescent students dur-

ing the first 3 years of the program’s implementation.

Days of activity limitations and mean night of sleep

disruption were significantly reduced during 2 years

of the program; mean days of school missed were

significantly reduced by 0.5 day for 1 year of the inter-

vention. Proportion of students who reported outpa-

tient emergency care or hospitalization for asthma

was significantly reduced from baseline to follow-up

for all 3 years the program has been offered; decreases

in physician visits for asthma-related symptoms were

significantly lower after participation during the first

2 years of the program. Frequency of daytime symp-

toms declined for the first 3 years of the program; fre-

quency of nighttime symptoms improved for the

second 2 years of improvement, although this cate-

gory was not significantly different from the ‘‘no

change’’ category. Asthma device use (ie, spacers,

peak flow meters) significantly improved for all years

devices were distributed to students. Last, the major-

ity of students demonstrated an improvement in over-

all asthma symptoms score after participation in the

Kickin’ Asthma program.

Results from previous studies on the impact of

school-based asthma interventions, particularly in

urban settings, have been mixed. Further, many of

the studies evaluated have been implemented in ele-

mentary schools as opposed to secondary schools, lim-

iting the direct comparability of our results.

Several recent studies have tested the effects of

school-based asthma education on asthma morbidity

among elementary school students using a cluster-

randomized approach. Gerald et al33 implemented

a comprehensive asthma education program targeted

to 3 separate groups (asthmatic students, general stu-

dent body, and faculty and staff) in 54 elementary

schools serving an urban, predominantly African

American, community. The authors did not find any

meaningful differences between pre- and posttest prev-

alence of school absences, grades, emergency depart-

ment visits, and hospitalization for children with

asthma after a participation in the program.33 Imple-

mentation of the Open Airways for Schools curriculum

among African American children in 8 urban schools

resulted in no significant change in asthma-related

school absences and asthma medication use between

treatment and control groups as well, comparing pre-

test to posttest results in the intervention group.34 The

intervention grouphad a significant decrease in asthma

symptoms postintervention as well as significant

increase in urgent care visits postintervention.34 Imple-

mentation of the Open Airways for Schools curriculum

in 14 urban, predominantly African American, ele-

mentary schools resulted in a significant improvement

in daytime symptoms postintervention for children inTa
b
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the treatment group compared to the control group;

however, children in the treatment group had an

increase in report of nighttime symptoms postinterven-

tion compared to the control group.35 However, the

authors hypothesized that the increase in night symp-

toms resulted from an improved parental asthma

knowledge. A randomized study of and in-school

asthma education program for elementary school chil-

dren in suburban Toronto resulted in a significant

decrease in mean urgent care visits, asthma-related

school absences, and activity restrictions for the inter-

vention group compared to the control group.36

Two school-based asthma educational interven-

tions that target specifically adolescents were found in

the literature. Power Breathing, an in-school asthma edu-

cation program designed specifically for adolescents,

has been pilot tested among a small group of individuals

and had found a decrease in asthma symptoms among

participants.26 Asthma Self-Management for Adoles-

cents, specifically targeted to urban adolescents, has

been pilot tested among a small group of students but

has not at this time reported changes in asthma mor-

bidity as a result of program participation.27

There are several limitations to our analyses. First,

asthma symptoms and management behaviors were

only measured for students at 2 time intervals. Addi-

tional follow-up will be necessary to investigate if

these positive and significant changes measured will

be demonstrated longitudinally. Further, asthma-

related outcomes were all self-reported. Although

absentee data and health care utilization data could

ostensibly be collected through other means, both

human subject concerns and program logistics limited

verification of these data.

Second, the medication question on the survey

asked students if they used any asthma medications

when they felt well (ie, no symptoms). Although this

was interpreted as controller medication, it is likely

that students may have reported the use of a rescue

medication when feeling well. A future analysis will

investigate patterns of medication use among children

who have participated in the Kickin’ Asthma program.

Third, rather than evaluate change in each symp-

tom individually, a summary score of change was cre-

ated to get a sense of the overall impact of the

program on the child’s health. However, the draw-

back of the summary score calculated is that each of

the 11 questions evaluated as part of the score was

given equal weight; in other words, a reduction in

school absences was given the same score as a reduc-

tion in frequency of daytime symptoms for each stu-

dent. For example, school absences may be a more

important outcome measure compared to daytime

symptoms; it is not clear that each symptom change

deserves an equal weight. An omnibus measure of

improvement may not be the most effective way to

measure individual change.Ta
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Fourth, one of the most important aspects of an

evaluation is an assessment of the needs and morbid-

ity levels of the enrolled population compared to the

eligible population. If the eligible population had

a greater morbidity level, the intervention may not

have adequately captured those students in most need

of services. For example, for SYs 2004-2005 and 2005-

2006, students who completed the follow-up survey

had relatively fewer days with activity limitations and

school absences compared to students who did not

complete the series, respectively. Further, class atten-

dance data from SY 2005-2006 indicate that students

who did not complete the series were able to complete

the 3-month follow-up survey. Missed classes may re-

sult in several of the nonsignificant differences found

with regard to symptom and health care utilization

data for that SY.

Finally, we did not include potential confounders

in the evaluation of outcomes, such as sex of child,

school characteristics, number of sessions attended,

and time of year in the analysis. Time of year is partic-

ularly important since Kickin’ Asthma sessions were

offered throughout the SY. A student’s frequency and

severity of symptoms may change due to the season-

ality of asthma, irrespective of the effect of the inter-

vention. These confounders will be included in

a future evaluation of the program effectiveness.

Implementation of a large-scale asthma interven-

tion was not without challenges. With regard to pro-

gram logistics, the designation of an in-school staff

member to locate appropriate classroom space for ses-

sions, help identify and locate students, as well as pro-

vide access to school facilities and equipment was

invaluable. Further, the presence of ALA staff mem-

bers to assist with recruitment, logistics, and educa-

tion during SY 2004-2005 was thought to result in the

demonstrable increase in program enrollment for the

second and third year of the intervention.

Motivating secondary school students to devote

their only free time during the day to asthma educa-

tion was often an issue. As demonstrated in Table 2,

there was substantial attenuation between completion

of the baseline survey and completion of the 3-month

follow-up survey. Students in middle school and high

school have several teachers throughout the day,

which can make coordination more of a challenge.

Further, elementary school children often do not ques-

tion the voluntary nature of these programs: they will

usually attend if offered the opportunity. On the other

hand, older children, particularly teenagers, under-

stand that such classes are optional. For a variety of

reasons, they are more likely to choose not to attend.

Our evaluation indicates that a significantly greater

proportion of eligible sixth graders enrolled in the

program and significantly lower proportion of eligible

eighth graders enrolled in the program. Although the

target audience was initially students in sixth and

ninth grades, it is clear that the program was more

successful with regard to program recruitment and

completion among younger students. It is not appar-

ent if the lack of success of the program among older

students was due to the age appropriateness of the

materials or lack of time and/or interest on the part of

the students.

Nonparticipation of many students after initial

enrollment in Kickin’ Asthma is a programmatic chal-

lenge. Although reasons for nonparticipation are not

known, we hypothesize that many students may feel

Figure 1. Distribution of Baseline to Follow-Up Survey Change in Asthma Morbidity Scores for Kickin’ Asthma Participants
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that their asthma is not severe or problematic and

does not warrant participation in an asthma education

program. Further, the lack of incentives for SY 2005-

2006 may have contributed to the low enrollment for

the Kickin’ Asthma series. To encourage students to

attend the sessions, an incentive was reinstated for

the 2006-2007 SY.

School-based education has several limitations

with regard to comprehensive asthma management

since many adolescents do not have the financial re-

sources or decision-making authority with regard to

health care. Thus, it is critical to provide follow-up

support when the sessions end, as resources allow.

Based on symptom and management data collected

through the Kickin’ Asthma program, some students

receive referrals for clinical care or case management,

especially students without insurance, with multiple

acute care utilizations, or with medication behaviors

that clearly differ from recognized practices. On occa-

sion, the health educator will call the parent or guard-

ian or health care provider by phone. A coordinated

approach, which links the school with the students’

home and health care providers, is perhaps the most

comprehensive intervention available for students.

Although students are taught problem-solving skills

during the sessions, such as what to do if an adult is

smoking inside the house, the implementation of

these skills cannot be adequately assessed and mea-

sured. To address some of these issues, OKA also ad-

ministers a home-based asthma education program

specifically targeted toward family education and

household asthma management. Future analyses will

measure the effect of the home-based program and

evaluate whether there is a synergistic effect of offer-

ing a simultaneous school-based and home-based

asthma education program.

CONCLUSION

Our data indicated that a school-based educational

program targeted to urban adolescents with asthma is

associated with a significant reduction in asthma

symptoms, emergency and unplanned health care uti-

lization, school absences, and activity limitations and

is positively associated with improved asthma man-

agement behaviors and use of prevention medication.

Recruitment and retention of students proved to be

the largest challenge to effective implementation of

the Kickin’ Asthma program. However, the develop-

ment of a partnership with individual schools, as well

as the introduction of creative recruitment techniques

to encourage participation and completion of the pro-

gram, was the foundation for the viability of the pro-

gram. As urban adolescents are faced with various

challenges related to their health and well-being, pro-

vision of health education resources in a school-

setting allows for broad access to asthma education

with minimal disruption to the academic schedule.
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