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Abstract
Objective—To describe and test the feasibility of Asthma Self-Management for Adolescents
with Undiagnosed Asthma (ASMA-Undx), an eight-week school-based intervention for urban
adolescents comprised of three group and five individual coaching sessions, and academic
detailing for their primary care providers (PCPs).

Methods—Thirty high school students (mean age 15.9; 92% female; 72% Latino/a) who reported
symptoms of persistent asthma, but no diagnosis were randomized to ASMA-Undx or a no-
treatment control group. Interviews were conducted pre- and post-intervention.

Results—All intervention students participated in the three group sessions; 64% received all five
individual coaching sessions. Academic detailing telephone calls made by a pediatric
pulmonologist reached 83% of the students’ PCPs. Relative to controls, a significantly greater
proportion of ASMA-Undx students were diagnosed (79% versus 6%, respectively), and
prescribed asthma medication (57% versus 6%, respectively). Barriers to diagnosis and treatment
included students’ and parents’ lack of knowledge about asthma.

Conclusion—ASMA-Undx is a feasible and promising intervention to assist urban adolescents
with undiagnosed asthma obtain a diagnosis and treatment.

Practice Implications—ASMA-Undx has the potential to reach many adolescents because it is
school-based. It can serve as a model for interventions targeting other pediatric illnesses.
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1. Introduction
Up to 50% of 7- to 18-year olds with asthma-like symptoms have not been diagnosed with
asthma [1–7]. Undiagnosed asthma results in significant activity limitation [3,6,8], and when
left untreated, the risk of adverse events, including exacerbations and death, increases [9].
Accurate recognition of asthma-like symptoms is a critical first step in enabling adolescents
to be diagnosed and treated. School-based case detection efforts offer the advantage of
identifying undiagnosed youth [11], and school-based interventions have been found to
result in improved asthma control and quality of life in students [10,12–18]. Two efficacious
interventions targeting adolescents have included students with and without a diagnosis
[16,19]. However, because neither considered intervention effects by diagnosis, the efficacy
of these interventions for youth with undiagnosed asthma remains unknown. Referral to
physicians for elementary students with asthma symptoms was found to improve the
diagnosis rate, but failed to change treatment or health status, suggesting that referral alone
is insufficient [20].

To address this need, we undertook a program to identify and intervene with adolescents
who report asthma symptoms, but no diagnosis. We describe Asthma Self-Management for
Adolescents with Undiagnosed Asthma (ASMA-Undx), a comprehensive intervention to
connect high school students to medical care to improve control of their asthma-like
symptoms. To estimate its feasibility and potential utility, we conducted a pilot study
hypothesizing that (1) it will be feasible to deliver ASMA-Undx, and (2) relative to controls,
a greater proportion of intervention students will seek a medical evaluation, receive a
diagnosis, and be prescribed asthma medication.

2. The Intervention
ASMA-Undx, an adaptation of our successful intervention for adolescents with diagnosed
asthma [10,17], expands the case-worker model [21,22] by combining case detection,
intervention for students, and academic detailing for students’ PCPs.

2.1. Case Detection
Students complete a brief case detection survey in class which combines two validated
surveys [2,23] with questions written by the investigators. Students indicate: (a) whether
they were ever diagnosed with asthma, reactive airway disease, or wheezy bronchitis; and
the frequency of (b) seven markers of uncontrolled asthma [23] and (c) asthma symptoms in
the past 12 months [2]. Students who answered no to the diagnosis questions, and who
endorsed at least three markers of uncontrolled asthma were categorized as having probable
undiagnosed asthma [23]. Frequency of asthma symptoms permits classification into one of
the four NHLBI categories of asthma severity (i.e., intermittent to severe persistent) [2]. To
ensure we reached absent students who were potentially positive for undiagnosed asthma,
we re-visited classes twice, and teachers distributed surveys on other days.

2.2. Student Intervention
Grounded in social cognitive theory [24], the student intervention is an intensive eight-week
psycho-educational program comprised of three components: group workshops; individual
coaching sessions; and instruction to see a PCP for a clinical evaluation. Each component
teaches students about the importance and process of obtaining a diagnosis and treatment,
and how to control symptoms. Table 1 lists session topics. Asthma self-regulation develops
in four sequential phases (see Table 2) [25]; phase specific messages enhance movement
through these phases [17,26] and are incorporated into the intervention.
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Health educators deliver three group workshops, scheduled two to three weeks apart to
allow time to practice skills. In individual coaching sessions held on off weeks, students set
goals, identify barriers to diagnosis and treatment, and generate solutions to these barriers.
Sessions focus on connecting students to appropriate medical care, and adhering to
treatment. Students and the health educator review weekly homework assignments,
including asthma checklists, where students record their symptoms, activity limitations and,
if appropriate, medication use. Health educators also follow-up by telephone. All aspects of
the intervention are manualized.

Students are instructed to see a PCP for a clinical evaluation and treatment. Students are
coached on how to present information to PCPs to facilitate an accurate diagnosis. Health
educators offer to accompany students to these visits to provide support and help students
communicate adequately with their PCP. Referrals are made for students without a PCP or
insurance.

2.3. Intervention with PCPs
Successful management of asthma requires collaboration with a PCP who accurately
diagnoses and effectively treats asthma symptoms. To support PCPs, ASMA-Undx uses
academic detailing, a technique whereby experts make in-person or telephone presentations
to PCPs about a recommended change in therapy [27]. PCPs are mailed a packet including:
(1) a letter explaining the study and informing them that we identified a patient who reports
symptoms suggesting moderate or severe persistent asthma, but has not been diagnosed; (2)
a blank asthma checklist; and (3) a written treatment plan (WTP) to complete for the
student. A pediatric pulmonologist calls each PCP to answer questions about NHLBI criteria
for diagnosing and treating asthma, and asks the PCP to review the student’s checklist, and
in combination with their own history and examination, consider making a diagnosis of
asthma, and if appropriate, prescribe medication and complete a WTP for the student.

3. The Pilot Study
3.1. Participants

Thirty 9th through 11th graders, who reported symptoms consistent with probable
undiagnosed moderate to severe persistent asthma [2,9,23], were recruited from one NYC
public high school with a school-based health center (SBHC; Figure 1 details enrollment);
14 were randomized to ASMA-Undx and 16 to a no-treatment control group. There were no
differences by group assignment for gender, ethnicity, or age. Table 3 lists demographic
details.

3.2. Evaluation
Students were interviewed immediately following the intervention to determine whether
they consulted a PCP for their breathing problems, received a diagnosis, and were prescribed
asthma medication during the intervention. To identify barriers to diagnosis and treatment,
we queried students regarding why they had not previously sought medical attention.
Process evaluation data, including treatment fidelity, were collected.

3.3. Results
3.3.1. Process Evaluation—With make-up sessions, all students received the three
group sessions; 64% (9/14) received all five individual coaching sessions and 29% (4/14)
received 4 individual sessions. Twelve intervention students (86%; 12/14) had PCPs; only
one used the SBHC for primary care. The two students without PCPs were referred to the
SBHC. All PCPs were mailed intervention materials; academic detailing phone calls reached
83% (10/12) of PCPs. The pediatric pulmonologist indicated that academic detailing was
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well received by PCPs. Providers expressed appreciation for helping their patients come for
care and adhere to their treatment regimes. Sample statements included, “If it gets the
student back in the office for a check-up, that is a good thing,” and, “I’m glad someone will
help the student because it is hard to get them to take medicine everyday.”

Treatment fidelity was high. On average, 98% of the content was taught in the three groups
(range 96% to 99%). Students were engaged in the group and individual coaching sessions
as evidenced by participation in discussions and asking appropriate questions.

3.3.2. Intervention Effects—Immediately post-intervention, relative to controls, a
significantly greater proportion of intervention students reported being diagnosed (X2

(df=1)=16.27, P<.001) and prescribed asthma medication (X2 (df=1)=9.21, P<.01). The
majority of intervention students obtained a clinical evaluation (86%; 12/14), were
diagnosed with asthma (79%; 11/14), and prescribed medication (57%; 8/14). Only one
control student had a clinical evaluation; she was diagnosed and obtained medication.

3.3.3. Diagnosis and Treatment Barriers—One common theme accounted for students
not seeking treatment prior to the study: they did not realize their symptoms were serious,
and left untreated might have significant health consequences. Students had not reported
breathing problems during previous medical visits, an observation corroborated by PCPs.
The SBHC nurse practitioner indicated that treatment was impeded because parents often
failed to recognize their children’s symptoms as asthma. Few students (2/28; 7%) reported
lack of insurance or cost influencing care-seeking behavior.

4. Discussion and Conclusions
ASMA-Undx is a novel school-based intervention with demonstrated feasibility and
apparent treatment effects in adolescents with undiagnosed moderate to severe persistent
asthma. Almost all treatment group adolescents sought medical evaluations for their
symptoms, while only one control student did so. PCPs expressed openness to the academic
detailing, which coupled with the adolescents’ new skill in presenting symptoms accurately,
led to improved diagnosis and appropriate treatment for a group at high risk for asthma
morbidity.

This study also informs on barriers to asthma care faced by urban African American and
Latino/a adolescents. Students reported that they did not realize persistent symptoms were
indicative of a serious health risk, and did not communicate them to their PCPs or parents.
Once diagnosed, parents’ lack of awareness of their children’s symptoms sometimes
impeded treatment.

Most study participants were female, which may be due to the fact that asthma rates are
higher among females during adolescence and adulthood [28–30]. Research suggests that
hormonal changes associated with puberty may account for this change [31]. Consequently,
female adolescents may be experiencing symptoms for the first time, and have yet to receive
a diagnosis.

Conclusions regarding the long-term clinical benefits and cost-effectiveness of ASMA-Undx
are limited because this was a pilot study. A large-scale, longitudinal randomized control
trial is currently addressing whether intervention students’ adhere to treatment and
experience reductions in asthma morbidity, and whether students without intervention obtain
a diagnosis over one year. If the intervention is efficacious, the cost-effectiveness of ASMA-
Undx will be explored. We enhanced ASMA-Undx for the large-scale trial by adding a
parent intervention and incorporating motivational interviewing techniques.
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4.1. Practice Implications
Public health campaigns targeting asthma must incorporate well-designed, evidence-based
interventions that identify cases of undiagnosed asthma and expend adequate efforts to: link
youth to medical care; educate youth and their parents about the disease and the need to
communicate symptoms to PCPs; and help youth overcome personal barriers to obtaining
treatment. Preliminary evidence suggests that ASMA-Undx can accomplish these goals.
ASMA-Undx has considerable practice relevance given the acute need for effective
interventions for adolescents in low-income communities and the promise of school-based
interventions. It can also serve as an intervention model for other chronic diseases.
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Figure 1.
Flowchart of participants through the study.
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Table 1

Content of ASMA-Undx Group Workshops and Individual Sessions

Session Topics

Group Workshop #1 • Defining asthma & identifying symptoms

• The severity of asthma

• Using a checklist monitor symptoms, activity limitations and medication use

Group Workshop #2 • Asthma medications

• Asthma management plans

• Potential barriers and solutions around clinical evaluations with medical providers

Group Workshop #3 • Coping with the side-effects of asthma medications

• Managing asthma through trigger control

• The effects of stress on asthma and ways to minimize stress

Individual sessions • Review and reflection on group workshops

• Review Breathing Problems Checklist to help “desensitized” students who may have learned to live with
almost daily symptoms; if checklist was not complete, assess barriers to completing the checklist.

• Identify individual factors contributing to ambivalence regarding obtaining a clinical evaluation, diagnosis
and treatment, and assist students weigh the pros and cons of doing so.

• Once an appointment with a medical provider is made, discuss what to expect at the visit and teach students
how to communicate their symptoms and activity limitations clearly to their medical provider
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Table 2

Patient and Family Characteristics by Phase of Asthma Self-Regulation [42]

Phase 1 Asthma symptom avoidance. The patient or family may perceive a periodic cough or wheeze, but they do not attribute these
symptoms to an inherent physiological vulnerability with serious health-threatening outcomes if untreated. They try to avoid asthma
symptoms nonmedically through activity restrictions and emotional calming

Phase 2 Asthma acceptance. The patient or family accepts asthma as a serious health-threatening disease, but they respond to asthma only
reactively (nonpreventively), primarily using bronchodilators. Their main pharmacological efforts are toward a rescue from acute
episodes, and they are resigned to the recurrence of exacerbations.

Phase 3 Asthma compliance. The patient or family seeks to prevent and control asthma symptoms by following the physician’s treatment
recommendations and is therefore less likely to need emergency treatment. However, they lack the confidence to self-regulate asthma
because they are unskilled at preventively altering medications.

Phase 4 Asthma self-regulation. The patient or family develops an adoptable medical plan in consultation with the physician. They monitor
lung functioning with peak flow meters or symptom recognition and can identify early warning signs of inflammation. They adjust
their medical regimens on the basis of self-monitored signs, symptoms, or contact with triggers and are confident of their efficacy in
implementing the plan and in contacting their doctor when modifications are needed.

© Copyright 1999 Health Education and Behavior – reproduced with permission
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Table 3

Demographic Characteristics of Participants by Treatment Group

ASMA-Undx (n=14) Controls (n=16) Total (N=30)

Age, mean (SD) 15.9 (1.06) 15.7 (0.92) 15.9 (0.98)

Female, % (n) 100 (14) 87.5 (14) 93.3 (24)

Race

 Latino/a, % (n) 71.4 (10) 56.4 (9) 63.3 (19)

 African American, % (n) 14.3 (2) 18.8 (3) 16.7 (5)

 Bi-racial, % (n) 14.3 (2) 25.0 (4) 20.0 (6)
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