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AT A GLANCE COMMENTARY: (2 to 3 sentences on the impact) 

Scientific Knowledge on the Subject. Ethnic minority adolescents are disproportionately 

impacted by asthma. Yet there is a dearth of interventions targeting this population. 

What This Study Adds to the Field. We demonstrate that an intervention designed for 

adolescents and their medical providers significantly improves asthma management, 

reduces asthma morbidity and urgent health care utilization, and improves quality of life 

(QOL). 
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Center; 215 Lexington Avenue, 13th Floor; New York, NY 10016 
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ABSTRACT 

Rationale: Asthma prevalence and morbidity is especially elevated in adolescents, yet 

few interventions target this population. 

Objective: To test the efficacy of Asthma Self-Management for Adolescents (ASMA), a 

school-based intervention for adolescents and medical providers. 

Methods: 345 primarily Latino/a (46%) and African American (31%) high school 

students (mean age=15.1; 70% female) reporting an asthma diagnosis, symptoms of 

moderate to severe persistent asthma, and asthma medication use in the last 12 

months were randomized to ASMA, an 8-week school-based intervention, or a wait-list 

control group. They were followed for 12 months.  

Measurements: Students completed bimonthly assessments. Baseline, 6-month, and 

12-month assessments were comprehensive; the others assessed interim health 

outcomes and urgent health care utilization. Primary outcomes were asthma self-

management, symptom frequency, and quality of life (QOL); secondary outcomes were 

asthma medical management, school absences, days with activity limitations, and 

urgent health care utilization.  

Results: Relative to controls, ASMA students reported significantly: more confidence to 

manage their asthma; taking more steps to prevent symptoms; greater use of controller 

medication and written treatment plans; fewer night awakenings, days with activity 

limitation, and school absences due to asthma; improved QOL; and fewer acute care 

visits, ED visits, and hospitalizations. In contrast, steps to manage asthma episodes, 

daytime symptom frequency, and school-reported absences did not differentiate the two 

groups. Most results were sustained over the 12 months. 
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Conclusions: ASMA is efficacious in improving asthma self-management, and 

reducing asthma morbidity and urgent health care use in low-income urban minority 

adolescents. 

 

Abstract Word Count: 244 

 

Key Words: asthma, urban, adolescents, school-based, intervention 
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 Effects of a School-based Intervention in Urban Adolescents with Asthma: A 

Controlled Trial 

Despite advances in medical management, asthma remains the most common 

chronic illness in youth with prevalence, morbidity and mortality relatively high among 

adolescents (1-4). For example, 11- to 17-year-olds have more asthma exacerbations 

(4, 5), more exacerbations that require hospitalization, intubation, and cardiopulmonary 

resuscitation (6), and have higher asthma-related mortality rates than younger children 

(3). In childhood, boys have higher rates of asthma than girls, but this trend reverses 

itself in early to mid-teenagers with female adolescents having higher rates of asthma 

(7, 8). Asthma prevalence is especially elevated in urban, minority youth (2, 9, 10), who 

also experience relatively greater asthma morbidity (4, 11), even when controlling for 

ethnic/racial differences in prevalence (3). One possible reason for the additional 

burden on adolescents and minorities is related to differences in medical care. 

Adolescents are less likely to receive regular medical care compared to younger 

children (12), and relative to white, non-Hispanic youth, minorities make fewer non-

emergency ambulatory care visits (3) and are less likely to use preventive medication 

(13, 14). Therefore, there is a great need for addressing asthma management in these 

disadvantaged groups.  

Another possible reason for the increased burden during adolescence may be 

related to the transfer of responsibility to manage asthma from parent to child, and 

adolescents may be ill-equipped to manage the illness independently (15). Nonetheless, 

adolescence is an ideal time to teach asthma management because cognitive gains and 

psychosocial developments made during this developmental period should make it 
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possible for adolescents to assume management of their illness (15). Yet, few 

interventions targeting adolescents have been evaluated systematically (16, 17). 

 Additionally, asthma morbidity may be attributed in part to clinicians’ non-

adherence to NHLBI practice guidelines, including not prescribing controller medication, 

not recommending daily peak flow monitoring, not screening and counseling parents 

and adolescents regarding smoking cessation, and not counseling regarding allergen 

exposure (18-22). Barriers contributing to medical providers’ non-adherence include 

lack of familiarity and agreement with the guideline recommendations, not believing that 

recommendations are effective, limited confidence in their ability to implement the 

guidelines, and inadequate training (18, 19, 23, 24). Interventions with clinicians have 

been shown to improve prescribing and communication behaviors which lead to 

improved pediatric patient outcomes and reductions in acute medical visits, emergency 

department visits, and hospitalizations (25-28). Concurrent provider and patient 

interventions may have synergistic effects on patient outcomes; this dual approach has 

yet to be tested.  

Group interventions offer the advantage of reaching many individuals at one 

time, and providing a supportive peer environment which may allow participants to 

identify with their similarly affected peers, which is especially important for adolescents 

(15). Simultaneously, tailoring of asthma education to individuals is essential (15) 

because asthma is a dynamic disease with intra-individual variations in symptom 

presentation and management based on lifestyles and disease characteristics (29). 

Despite this, few interventions tailor educational messages and medical management 

(16, 30). 
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To address these gaps, we developed Asthma Self-Management for Adolescents 

(ASMA), a school-based intervention for adolescents that uses both group and tailored 

individual sessions, and includes education for their medical providers (15). This article 

describes a randomized trial of the efficacy of ASMA. The primary hypothesis was that, 

relative to wait-list controls, students who participated in ASMA would have improved 

asthma self-management, symptom frequency, and quality of life. Secondary 

hypotheses were that ASMA would lead to relatively better medical management of 

asthma, fewer days with activity restriction, school absences, and less urgent health 

care utilization. Some of the results of these studies have been previously reported in 

the form of abstracts (31, 32). 

METHODS 

Participants 

Students were drawn from five participating high schools with a high proportion of 

Latino/a and African American students. Eligible students included 9th and 10th graders 

with moderate to severe persistent asthma. Students reported having a diagnosis of 

asthma by a medical provider, as well as experiencing symptoms of moderate 

persistent or severe persistent asthma as defined by N.H.L.B.I. guidelines (33) and 

taking asthma medication prescribed by a medical provider in the last 12 months.  

 Identifying and Enrolling Eligible Students. To identify eligible students, 9th 

and 10th grade students completed a case detection survey. Parents of all 9th and 10th 

grade students were informed by letter that their child would complete a survey on 

breathing problems at school. Using a passive consent procedure, parents had the 

option of not allowing their child to participate by signing and returning the letter with the 
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non-participation box checked. Students could also choose to refuse to complete the 

survey. Students indicated if they had: (a) ever been diagnosed with asthma, and the 

frequency in the last 12 months of (b) asthma symptoms, including items from the 

International Survey of Asthma and Allergies in Childhood (ISAAC) questionnaire (1), 

and (c) if they had taken asthma medication prescribed by a medical provider. Together 

with the PI and a pediatric pulmonologist, study personnel reviewed the case detection 

surveys to determine eligibility; study personnel interviewed eligible students to confirm 

their responses on the case detection survey prior to distributing consent/assent forms. 

Figure 1 details the study flow. Enrollment took place over four consecutive school 

years from 2001 to 2004. Case identification took place in the fall semester, and parent 

consent/student assent and randomization in the winter semester. The institutional 

review boards of Columbia University College of Physicians and Surgeons, NYU School 

of Medicine, and the NYC Department of Education approved all study procedures.  

Data Collection and Study Outcomes 

 Trained staff interviewed students every two months for 12 months. Students 

self-identified as: Hispanic/Latino/a or Hispanic American; African American or African; 

Caribbean or Caribbean American; White, Non-Hispanic/European or European 

American, Asian or Asian American; Native American; Mixed Ethnicity; or Other. 

Because relatively few students self-identified as White, Non-Hispanic/European or 

European American, Asian or Asian American, Native American, or Other, we collapsed 

these groups into “Other”. Baseline, 6-month and 12-month surveys were 

comprehensive, assessing: (a) asthma self-management – strategies to prevent and to 

manage symptoms and self-efficacy; (b) asthma medical management – use of 
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controller medication and written treatment plans (WTP); (c) health outcomes – (i) the 

number of symptom days, nights awakenings, days with activity restrictions due to 

asthma, and asthma-related school absences in the last two weeks, and (ii) asthma-

related quality of life (QOL); and (d) urgent health care utilization in the last two months 

– acute medical visits, ED visits, and hospitalizations. The asthma management indices 

were adapted from the investigators’ prior research (34); factor analyses confirmed their 

factor structure in this sample. Students were asked if they took each of 10 steps to 

prevent symptoms (α = .62) and five steps to manage symptoms when they occurred (α 

= .52). Using a 7-point self-efficacy scale (1 = not at all; 7 = completely), students rated 

their confidence to implement 15 actions to care for their asthma (α = .81). QOL was 

assessed using the Pediatric Asthma Quality of Life Questionnaire (PAQLQ) (35). The 

brief 2-, 4-, 8-, and 10-month surveys included only the health outcomes and urgent 

health care utilization items, which were written and used by the investigators in prior 

research (36, 37). 

Baseline data were collected during the winter of the enrollment year. In addition 

to self-reported school absences, the NYC Department of Education (DOE) provided 

de-identified school attendance data for the full sample by cohort (i.e., the students 

enrolled at a school during a particular study year), and identified data only for those 

students whose parents gave permission. Data were calculated for the two semesters 

prior to the intervention, and the two semesters corresponding to the study’s 12-month 

assessment interval.  

Primary outcomes were symptom frequency (number of symptom days and 

nights awoken in the last two weeks), QOL, and asthma self-management (number of 
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prevention steps taken, number of steps taken to manage asthma episodes, and self-

efficacy). Secondary outcomes were number of days with activity restriction in last two 

weeks, school absences, asthma medical management, and urgent health care 

utilization. 

Randomization 

Upon completion of baseline surveys, students were randomized to ASMA or a 

wait-list control group. Within each school, we stratified students by asthma severity 

(moderate versus severe persistent asthma). Within each stratum, we randomized 

students to control or intervention using computerized randomization lists generated in 

advance by the data manager who concealed them until randomization. Interviewers 

were blind to group assignment. 

Intervention 

 ASMA, a developmentally appropriate intervention for adolescents that is 

grounded in social cognitive theory, has been described in detail elsewhere (15). Briefly, 

ASMA consists of two complementary components: (a) an eight week intensive program 

for the students and (b) academic detailing for the adolescents’ medical providers. The 

student intervention consists of three 45- to 60-minute group sessions, and individual 

tailored coaching sessions held at least once per week for five weeks. Sessions are 

delivered by trained health educators during the school day. In addition to teaching 

asthma management skills and ways to cope with asthma, the health educators 

encourage students to see their medical provider for a clinical evaluation and treatment. 

The individual sessions reinforce the educational messages taught in the group, help 

students identify and overcome barriers to managing their asthma, and coach students 

Page 11 of 36



For Review
 O

nly

Asthma Intervention for Urban Teens 
 

9

regarding their medical visits. The health educator offers to accompany the student to 

the medical visit to provide moral support, coaching, or advocacy when coaching fails.  

Academic detailing is an educational technique whereby experts make a 

presentation in person or by telephone to medical providers about a recommended 

change in therapy (38). In ASMA, the medical providers were first mailed a packet 

containing: a letter informing them that one of their patients was in the study and would 

be referred to him/her for a clinical evaluation; a blank asthma checklist the students 

complete throughout the intervention and bring to the visit with the provider; and a blank 

asthma action plan the provider is asked to complete. Within two weeks, a pediatric 

pulmonologist or adolescent medicine specialist called the students’ medical providers 

to discuss the concepts presented in the program, and to answer any questions 

regarding NHLBI criteria for treating asthma. The aim of this part of the intervention is to 

increase the chances that students will receive appropriate medical care for asthma and 

that efforts by students to control their asthma through self-monitoring and working with 

a medical provider are met with a positive response. The academic detailing was 

completed in January of the school year in which students were enrolled; the student 

program began in February of that school year.  

Students without a medical provider were given referrals to a primary care 

provider in their community, or if available, to the on-campus school-based health 

center (SBHC). Make-up sessions were offered to students who missed the group 

sessions; health educators were at schools daily to conduct individual sessions, and 

therefore, were able to reach out multiple times to students who may have been absent 

Page 12 of 36



For Review
 O

nly

Asthma Intervention for Urban Teens 
 

10

on a given day. Wait-list control students received ASMA upon completion of 12-month 

interviews. 

Sample Size 

Testing a priori hypotheses with two-sided α = .05, with no additional control for 

comparisons across hypotheses, and using an estimated intra-cluster correlation (ICCs) 

of .60 based on data from our prior research in elementary schools (37), a sample of 

240 students (120 per group) was calculated to have 80% power to detect an effect size 

of .23 SD. This sample size could tolerate up to 54% contamination of controls and still 

have 80% power to detect a treatment effect of .50 SD. A 25% attrition was assumed 

requiring enrollment of 320 students. 

Statistical Analyses 

All analyses were conducted following the intention-to-treat principle. We 

compared all baseline, demographic, clinical and behavioral characteristics of students 

who completed the study with those who dropped out. Additionally, we explored if there 

were differences with respect to the pattern of change of the outcomes during follow-up 

that would suggest that missing data was not random. The only discernable difference 

was with respect to age at baseline, with older students more likely to miss follow-up 

assessments; this difference was similar across treatment groups. In multivariate 

analyses, we adjusted for cohort, baseline values, and age. All analyses were carried 

out using the SAS statistical software (SAS Institute Inc, Cary, NC, USA). 

Repeated measures of symptom days, night awakenings, school absences and 

days with restricted activity were analyzed using normal regression, binomial, or 

Poisson models depending on the distribution of the outcome variable (39). Generalized 
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estimating equations (GEE) were employed to account for possible correlation between 

repeated observations over time and for nesting of students within cohorts (40). Square 

root transformations were made to normalize the distribution of school absence data 

provided by the DOE; data for students enrolled less than 30 days a semester were 

excluded from these analyses. Results were similar for the de-identified and identified 

data; therefore, we present only the findings for the de-identified data for the full sample.  

Because urgent health care utilization (i.e., ED visits, hospitalizations, and acute 

visits to a medical provider) are rare events, to improve interpretability, responses were 

averaged over all available follow-up assessments and multiplied by six to obtain a 

yearly count. Urgent health care utilization variables over the post-treatment follow-up 

period were analyzed using Zero-inflated Poisson models (ZIP) (41, 42) because their 

distributions had an excess of zeros over those allowed by the Poisson model. The ZIP 

model postulates that the study population is a mixture of two subpopulations. One 

consists of individuals who will not utilize the urgent care of interest (e.g., 

hospitalizations). For them the probability of making an urgent care visit is zero; this 

subpopulation is referred to as “sure zero population”. The other subpopulation consists 

of individuals who will utilize the urgent care with a non-zero probability; their distribution 

is Poisson with a non-zero mean. This subpopulation is called “non-sure zero 

population” or “Poisson population.” The ZIP distribution is characterized by two 

parameters: (1) the prevalence of the “sure zero population”; and (2) the mean number 

of visits for the “non-sure zero population”. We tested for treatment effects on both 

parameters by modeling the probability of belonging to the “sure zero population” and 
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the mean number of visits in the “non-sure zero population” as functions of treatment, 

adjusting for baseline values and age. 

 

RESULTS 

Five schools participated with a total of 12 cohorts enrolled over four years (2 to 

3 cohorts per school). Three of the schools, or 7 cohorts, had SBHCs. On average at 

each school, most students were eligible for free (73.7%) or reduced price (7.9%) lunch. 

Over the four years, 9,527 students completed the breathing problems survey (Figure 

1), and 561 (6%) were eligible. Of these, 355 (64%) returned signed consent/assent 

forms and 345 (61%) completed baseline surveys and were randomly assigned; the ten 

students (2%) who returned consent forms, but were not enrolled transferred to other 

schools prior to randomization. Other reasons for non-enrollment are detailed in Figure 

1. There was no significant difference between those who enrolled or did not enroll by 

N.H.L.B.I. asthma classification (i.e., moderate persistent versus severe persistent), but 

there was a significantly greater proportion of females among enrolled students (68%) 

than among non-enrolled students (58%; p<.01).  

 Table 1 shows student demographic characteristics by treatment group. There 

were no clinically meaningful differences between the treatment and control students on 

any of the demographic or baseline asthma characteristics, except for self-reported 

school absences. Attrition, which was primarily attributable to truancy or no longer being 

enrolled in the school, did not differ by group assignment at any follow-up time point (p = 

.26 to .99); 12-month retention was 81% (Figure 1). 

Intervention Reach 

Page 15 of 36



For Review
 O

nly

Asthma Intervention for Urban Teens 
 

13

 Intervention students attended on average 2.8 group workshops (SD = .8). The 

vast majority (90%; 157/175) attended all three groups; only 6% (11/175) attended no 

group sessions. On average, students met with a health educator for individual 

coaching sessions 4.9 times (SD = 1.8; range = 0 – 9). The majority (78%; 137/175) met 

4 to 6 times with a health educator; only 7% (13/175) received no individual coaching 

sessions. Most (79%; 138/175) saw their medical providers for a clinical evaluation, with 

14% (25/175) going twice during the intervention phase. A health educator 

accompanied 21% (34/164) on their first appointment. Academic detailing packets were 

mailed to all of the students’ medical providers, and the pulmonologists and adolescent 

medicine specialists spoke with 81% (142/175) of the students’ medical providers by 

telephone. 

Study Outcomes 

Asthma self-management. Table 2 shows treatment differences for prevention steps 

taken, management steps taken and self-efficacy, and the adjusted analyses. At each 

follow-up assessment, ASMA students took significantly more steps to prevent asthma 

from starting than control students, with the difference being substantially larger at 6-

months than 12-months. There was no significant treatment difference in the number of 

steps taken to manage asthma symptoms once symptoms began at the 6- or 12-month 

follow-up. ASMA students felt more confident to manage asthma at each time point with 

the effect being relatively stable over the follow-up year. In the treatment group, 

confidence (self-efficacy) improved by 10% from baseline to follow-up at 6 and 12 

months, but in controls it increased only 2% and 4% at 6 months and 12 months, 

respectively.  
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Asthma medical management. At the 6-month assessment the odds of using a 

controller medication among those in the ASMA group were twice as high as controls 

(see Table 2); there was no significant difference at the 12-month assessment due to 

the greater use by controls at this assessment. Relative to controls, the odds of ASMA 

students using a WTP were more than three times as high at the 6-month assessment, 

and more than four times as high at the 12-month assessment. 

Health outcomes. Table 3 presents unadjusted means averaged over the 12 months 

follow-up and adjusted risk ratios for symptom days, night awakenings, days with 

activity restriction and self-reported school absences due to asthma. Figures 2a through 

2c present outcomes with significant intervention by time effects. In order to compare 

school absences obtained by self-report to school records, in Figure 2c we converted to 

annualized rates at each time point.  

 As hypothesized, students who participated in ASMA had significantly less 

asthma morbidity than controls at follow-up. Over the 12-month assessment period, 

relative to controls, ASMA students reported a 31% reduction in night awakenings due 

to asthma, and a 42% reduction in the number of days with activity restriction due to 

asthma in the previous two weeks. This difference translates to a relative reduction of 

almost 21 night awakenings and 13 days with activity restriction per student, over one 

year for the intervention group. There was no significant difference between groups in 

days with asthma symptoms over the year. 

 At baseline, both groups had relatively high QOL (treatment mean= 4.3 [SD=1.2], 

control mean=4.1 [SD=1.3]). There was no difference in QOL between groups at the 6-

month assessment period (adjusted mean difference = 0.1; 95% CI, -0.1–0.3; p=.38). 
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However, at 12-months, ASMA students had significantly better QOL than controls 

(adjusted mean difference = 0.3; 95% CI, 0.09–0.5; p=.0045). 

 Both groups had reductions in bimonthly repeated measures of self-reported 

school absences attributed to asthma over the previous two weeks. Over the 12-month 

assessment period, there were 37% fewer self-reported school absences in the 

treatment group than in the controls (Table 3 and Figure 2c). This translates to almost 7 

days per student saved per school year relative to controls. School de-identified records 

of absences for all reasons, however, showed substantial increase at follow-up with no 

significant differences between groups (p=.61) (Figure 2c). ASMA students increased 

from 26.0 (±21.5) days absent for the year prior to the intervention to 42.1 (±35.5) days 

absent for the follow-up school year; controls increased from 23.5 (±21.3) days absent 

to 35.3 (±39.9) days. 

Urgent health care utilization. For all three measures, the probability of belonging to 

the “sure zero population” depended on baseline levels of urgent health care utilization.  

Table 4 summarizes the results for the three urgent care utilization measures. Over the 

12-month assessment period, the treatment did not significantly affect the prevalence of 

the “sure zero population” (all p-values > 0.2), but it did significantly reduce the rates of 

urgent health care utilization in the population of “non-sure zero” ASMA students 

relative to controls. That is, the “sure zero” prevalence in the year following treatment 

was the same for the treatment and control groups, and compared to controls, the 

treatment group experienced a 28% reduction in acute medical visits, a 49% reduction 

in ED visits, and 76% reduction in hospitalizations. This finding translates to a yearly 

savings of 625 acute medical visits, 681 ED, and 180 fewer hospitalizations per 1000 
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students. Or stated differently, a per student savings of one acute medical visit, one ED 

visit, and one hospitalization in 1.6, 1.5, and 5.6 years, respectively.  

 

DISCUSSION 

 Previous school-based asthma interventions have focused primarily on 

elementary school children, despite adolescents’ equal or greater need for such 

programs. ASMA is among the first interventions designed specifically for adolescents, 

and the first to provide an empirically-based intervention combined with an intervention 

for their medical providers. With few exceptions, the results of the randomized trial 

support our hypotheses. Relative to controls, students who participated in ASMA (a) 

showed improvements in asthma self-management (prevention steps and self-efficacy); 

(b) received better medical management from their medical providers (controller 

medication and WTPs); (c) had reductions in night awakening, days with activity 

restrictions and self-reported asthma-related school absences; (d) had improved quality 

of life; and (e) had reductions in acute care visits, ED visits, and hospitalizations. 

 Control of asthma symptoms is an important goal. While we improved students’ 

confidence to manage asthma and the number of steps they took to prevent asthma, we 

did not improve the number of steps taken to manage symptoms once they occur. This 

suggests that at baseline adolescents may have skills to manage asthma symptoms, 

but not prevent them, an observation which is consistent with prior research suggesting 

that families of younger children with uncontrolled asthma manage their asthma 

reactively, not preventively (43). ASMA resulted in sharp increases in the percentage of 

students who used controller medication and WTPs by the 6-month assessment, 
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relative to controls, whose use increased more slowly. At 12 months, the percentage of 

control students using WTPs remained significantly lower than ASMA students, but the 

percentage using controller medication was not significantly different. Increases in 

controller medication and WTP use in the control group most likely reflect secular trends 

towards wider use of these tools as well as having community-wide interventions in 

place in NYC. For example, during the study, the NYC Department of Health and Mental 

Hygiene’s Childhood Asthma Initiative was implementing a citywide campaign targeting 

the public and the medical community that emphasized the use of written treatment 

plans for all asthma patients and use of controller medication for those with persistent 

asthma.  

 Participation in ASMA resulted in improvements in self-reported days with activity 

limitations and night wakening, but not daytime symptoms. These improved outcomes 

may be associated with a more negative impact on students’ experiences than daytime 

symptoms, and thus may be easier to recall. Prior research suggests that daytime 

symptoms are ignored by families with poor asthma management skills (44). 

 Of particular interest is the finding that the intervention reduced urgent medical 

care, including unscheduled medical visits to a medical provider, ED visits, and 

hospitalizations. Since direct costs of acute care visits are high, fewer visits will 

generate significant savings. To the extent that these cost-offsets could accrue to a 

single entity (i.e., a third-party payer), it might provide a mechanism for funding 

implementation of ASMA. Indirect costs (e.g., school absences, lost wages of students 

and parents) associated with acute care visits are expensive as well. Because indirect 

costs are spread among many and savings would not be concentrated, they are more 
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difficult to leverage. Future research should define the economic impact and cost-

effectiveness of ASMA. 

 A recent review of school-based asthma interventions has shown that most 

improve intermediate outcomes (e.g., knowledge, self-efficacy and self-management), 

but fewer impact health outcomes (45). . The comprehensive nature of our intervention, 

including group workshops and tailored individual sessions for students, and academic 

detailing for their providers, may account for ASMA’s ability to improve health outcomes 

and reduce urgent health care utilization. Individually, ASMA’s intervention elements 

have been found to be effective. For example, Open Airways for Schools is an 

efficacious group intervention for elementary schools students (36, 46, 47). . Joseph 

found that tailored web-based messages for adolescents reduced asthma morbidity and 

hospitalizations, but not ED visits (16). Interventions with medical providers have 

resulted in change in the medical providers’ behavior as well as patient health outcomes 

(25-28). Our study design precluded the exploration of which intervention component 

contributed to our results, or if the components were synergistic. It has been suggested 

that appropriate medical care and pharmacotherapy are essential elements of 

successful interventions (48, 49). The academic detailing component of ASMA may 

have served this purpose. Although not directly assessed, one may assume the 

intervention had positive effects on medical providers’ behavior since ASMA students 

were more likely to have controller medication and use WTPs than controls.  

 Our results regarding improvement in self-reported asthma-related school 

absences, but not overall absenteeism as recorded by school data, are consistent with 

prior studies with elementary school-aged children (50, 51). These discrepant findings 
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may reflect the fact that school absences are due to numerous reasons other than 

asthma, and the intervention did not impact these other reasons. Prior research in 

elementary school students with asthma has shown about 24% of overall school 

absences are due to the disease (52). In this study, there were also far fewer self-

reported absences reported due to asthma than overall absences from school data 

(42% to 82% fewer depending on the group assignment and assessment period). 

Because school records do not capture reasons for absences, we could not directly 

compare self-reported absences to school data on absences due to asthma.  

The fact that self-reported improvements in attendance are not supported by 

school records in three studies (50, 51) suggests that relying on school attendance as 

an outcome is problematic. Self-report data may have potential errors in student recall 

and/or could be flawed due to reporting biases. Despite having the advantage of being 

an objective measure, school records may also be inaccurate (51). For example, 

students may arrive at school late, and thus may be counted as absent.  

The study has several limitations. We relied primarily on self-reported data and 

did not corroborate self-report data with objective data. Therefore, the potential self-

report bias found in our school attendance data may also be present in our other 

outcome data. Similarly, our case detection was by self-report and thus has the 

potential for misclassification bias. Because we targeted those with moderate and 

severe persistent asthma, the chance of enrolling a student who did not have asthma 

was low. However, we may have had false negatives missing students in need. While 

recruitment of eligible students exceeded that in other asthma trials with urban 

adolescents (16), just less than 40% of eligible youth were not enrolled; this limits the 
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extrapolation of study results to a larger population of urban, minority high school 

students with moderate to severe persistent asthma. We are also unable to extrapolate 

study results to other populations of high school students with asthma (e.g., white 

suburban adolescents with mild asthma) because we limited enrollment to minority 

youth with moderate to severe persistent asthma. The control group was a wait-list 

control group who received no attention. While unlikely, it is possible that treatment 

benefits of ASMA were due to "nonspecific therapeutic factors," including the effects of 

attention and positive regard received by those in the intervention condition (53). At the 

same time, treatment differences may have been mitigated (a) if the consent process 

and/or surveys fostered attention to treating asthma in the control students, (b) if 

participants received interim treatments from other sources, which we did not assess 

and/or (c) if there was contamination of controls by the treated adolescents. However, 

we had sufficient power to control for contamination, and our informal interviews with 

controls regarding their contact with other students in the program suggest that such 

contamination did not occur. While cigarette use is prevalent among adolescents (54) 

and smoke is an asthma trigger, we did not assess the impact of smoking behavior nor 

exposure to second hand smoke. 

Despite these limitations, ASMA is one of the first interventions for adolescents 

with asthma with demonstrated efficacy. Targeting students and their medical providers, 

ASMA resulted in improvements in asthma management, asthma morbidity and urgent 

health care utilization for urban adolescents with moderate to severe persistent asthma. 

This extends our earlier work showing that adolescents with persistent asthma can be 

engaged in ASMA, and consider their participation in the intervention helpful (15). 
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ASMA addresses an illness with high public health significance and, as such, can serve 

as a model for other populations of adolescents with asthma (e.g., suburban and rural 

settings) or for adolescents with other chronic illnesses. Adoption of ASMA by schools 

would contribute to reducing the burden of asthma on adolescents. However, this is 

potentially challenging to schools. In addition to schools’ limited resources, including 

school personnel to deliver the intervention, a unique challenge to disseminating ASMA 

is the need for a pediatric pulmonologist or allergist to deliver the academic detailing 

component of ASMA; not all communities may have easy access to such a specialist. A 

potential dissemination model schools might consider is collaborating with health 

insurance companies who have health educators as well as pulmonologists on staff who 

could deliver the intervention. Building on a successful dissemination model used in 

Australia (55), schools could also partner with universities that have medical schools, as 

well as health education, public health, nursing or psychology departments. University 

students could deliver the student intervention, and medical school faculty could provide 

the academic detailing.  
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Table 1. Baseline Demographic Characteristics of Participants by Treatment 

Group 

 
 ASMA 

(n=175) 
Wait-list Control 

(n=170) 
Total 

(N=345) 
Age, mean (SD)  15.10 (.84) 15.10 (.88)  15.10 (.86)    
Male, % (n) 29.14 (51) 30.00 (51)  29.56 (102) 
Race/ethnicity, % (n)    
  Hispanic/Latino/a or  
   Hispanic-American 

44.57 (78) 46.47 (79) 45.51 (157) 

  African-American/African or  
   Carribean-American/Carribean 

38.86 (68) 36.47 (62) 37.68 (130) 

  Mixed Ethnicity 10.29 (18) 12.94 (22) 11.59 (40) 
  Other  6.29 (11) 4.12 (7)  5.22 (18) 
N.H.L.B.I asthma classification % (n)    
  Moderate persistent  66.29 (116)  71.18 (121)  68.70 (237) 
  Severe persistent 33.71 (59) 28.82 (49)  31.30 (108) 
Has a medical provider, % (n)  83.42 (146)  88.82 (151)  86.09 (297) 
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Table 2. Treatment Effects of ASMA on Asthma Management  
 

 ASMA Wait-list Control   
Asthma Self-Management 

Prevention Steps† N M (SD) N M (SD) Adjusted Mean Difference (95% CI) P 
  Baseline 175 5.59 (2.26) 170 6.06 (2.52)   
  6-month 150 6.91 (2.88) 139 5.83 (2.92) 1.34 (0.93 – 1.76) <0.0001a 
  12-month 139 6.63 (2.92) 141 6.38 (2.65) 0.50 (0.02–0.98) 0.04a 
Management Steps        
  Baseline 175 5.71 (1.92) 170 5.90 (1.72)   
  6-month 150 6.93 (1.90) 139 6.64 (2.12) 0.27 (-0.19 – 0.74) 0.24  
  12-month 139 6.52 (2.05) 141 6.54 (2.33) 0.01 (-0.59 – 0.62) 0.96  
Self-efficacy        
  Baseline 175 4.59 (0.83) 170 4.72 (0.91)   
  6-month 150 5.09 (0.93) 139 4.80 (1.05) 0.37 (0.17 – 0.56) <0.0001a 
  12-month 139 5.10 (0.91) 141 4.94 (0.91) 0.19 ( 0.07 – 0.32) 0.003a 

Rates of Asthma Medical Management by Medical Providers 
Controller Meds‡ N % (n) N % (n) Adjusted OR (95% CI) P 
  Baseline 175 28.00 (49) 169 32.54 (55)   
  6-month 150 50.67 (76) 139 37.41 (52) 2.25 (1.28 – 3.93) 0.006b 
  12-month 139 46.04 (76) 141 43.66 (64) 1.22 (0.71 – 2.08) 0.47 
Use of Written  
Treatment Plan 

      

  Baseline 175 8.00 (14) 170 13.61 (23)   
  6-month 148 51.35 (76) 138 26.81 (37) 3.60 (2.25 – 5.77) <0.0001b

  12-month 139 57.55 (80) 138 25.32 (80) 4.57 (2.97 – 7.04) <0.0001b 
     a Normal regression with GEE adjusting for baseline levels, age, and cohort. 
     b Binomial regression with GEE adjusting for baseline levels, age, and cohort. 
   † There was a significant interaction between time and treatment group indicating that the treatment effect was  
     stronger at 6-months than 12-months.  
   ‡ There was a significant interaction between time and treatment group indicating that the treatment effect was  
     significant at 6-months but not 12-months. 

Page 32 of 36



For Review Only

Asthma Intervention for Urban Teens 
  

30

Table 3. Treatment Effects of ASMA on Health Outcomes  
 

 ASMA Wait-list Control Adjusted RR 
(95% CI) P M (SD) M (SD) 

Symptom days in prior 2 wks     
   Baseline 4.41 (4.45) 4.91 (4.60)   
   One-year Follow-upb 2.78 (2.43) 3.30 (2.51) 0.88 (0.74 – 1.04) 0.12 
Night wakening in prior 2 wks     
   Baseline 2.89 (3.98) 3.33 (4.45)   
   One-year Follow-upb 1.42 (1.72) 2.23 (2.39) 0.69 (0.60 – 0.86) 0.001a 
Days with Activity 
Restrictions in prior 2 wks 

    

   Baseline 1.13 (2.08) 1.18 (2.03)   
   One-year Follow-upb 0.77 (1.12) 1.34 (2.01) 0.58 (0.43 – 0.78) 0.003a 
School absences in prior 2 
wks: Self-reported  

    

   Baselinec 0.54 (1.33) 0.86 (1.62)   
   One-year Follow-upb 0.43 (0.69) 0.78 (1.09) 0.63 (0.46 – 0.85) 0.004a 

  a Poisson regression with GEE adjusting for baseline level, age, and cohort. 
  b Mean number of days/nights in 2 weeks over the 12-month follow-up assessment  
           period. 

Page 33 of 36



For Review Only

Asthma Intervention for Urban Teens 
  

31

Table 4. Treatment Effects of ASMA on Urgent Health Care Utilization 
 
 

 

Raw Data from Full Sample ZIP Model Based Inferences 
ASMA Wait-list Control 

ASMA 
Mean 

Wait-list 
Control 
Mean 

Prevalence 
“Non-sure Zero” 
Population (%) 

Adjusted RR 
(95% CI) P b 

Mean Median Mean Median 

(SD) (Range) (SD) (Range) 
Acute medical visits          

   Baselinea 
3.18 

(7.14) 
0 

(0-48) 
4.14 

(7.14) 
0 

(0-42) 
     

   One-year  
     Follow-up Total      

1.41 
(2.81) 

0 
(0-24) 

2.42 
(4.16) 

0 
(0-30) 

 1.58 2.20 51.01 
0.72 

(0.60 – 0.85) 0.0002b 

ED visits          

   Baselinea 
1.80 

(5.46) 
0 

(0-36) 
1.92 

(4.44) 
0 

(0-30)    
 

 

  One-year  
     Follow-up Total 

0.64 
(1.51) 

0 
(0-10) 

1.46 
(3.69) 

0 
(0-30) 

0.69 1.38 31.85 
0.52 

(0.40 – 0.68) <0.0001b 

Hospitalizations           

  Baselinea 
0.24 

(1.32) 
0 

(0-12) 
0.24 

(1.14) 
0 

(0-6)    
 

 

  One-year  
     Follow-up Total 

0.05 
(0.30) 

0 
(0-3) 

0.24 
(1.18) 

0 
(0-13) 

0.06 0.24 8.96 
0.24 

(0.09 – 0.66) 
0.0042b 

            a Mean number of visits in last 2-months pro-rated to one year (i.e., baseline value x 6). 
  b Zero-inflated Poisson regression adjusting for baseline level, age, and cohort.  
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Figure 1.  
 

9527 students completed breathing problems survey 

561 eligible (i.e., diagnosed moderate to severe 
persistent asthma who took prescribed asthma 

medication in the previous 12 months) 

345 completed 
baseline surveys and 

randomized 

170 assigned to wait list control group 175 assigned to ASMA 

139 completed 12-month follow-up 142 completed 12-month follow-up 

355 returned consent/assent forms 
granting permission to be in the study 

10 returned consent forms, but 
transferred to another school prior to 

randomization 

99 were confirmed eligible, but did not 
return consent forms 

85 completed interview to confirm 
responses on breathing problems 

survey, but were not confirmed eligible 

27 were not interviewed to confirm 
responses on breathing problems survey 
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Figure 2.  

 

 

 

 

 

 

 

Fig 2a. No. Nights Wakened in Previous 2 Weeks    Figure 2b. No. Days Activity Limitation in Prior 2 Weeks 

     
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 2c. No. School Absences Displayed as Annualized Rates at Each Time Point 
Top Two Lines = DOE de-identified data of all students for the baseline and follow-up years  
Bottom Two Lines = Bimonthly self-report data for absences due to asthma over the last 2  
 weeks, converted to annualized rates (mean 2 week values at each time point x 18, the number  
 of 2 week periods in a school year) 

 NOTES: 
 

 Control  
 

 Intervention 
 
* = Corresponds roughly to immediate post-intervention 
 

      ** = August / No school  
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