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INTRODUCTION

Some national health organizations advocate screening entire
communities for pediatric asthma. They do so for the following
reasons: asthma is associated with an early childhood onset; it
is one of the most common chronic diseases in children; it is a
common reason for school absences, which are a factor in poor
school performance; and it is the leading cause of hospitalization
in childhood (1–5). In addition, some children are undiagnosed
and many are undertreated (6–11). Much of the morbidity associ-
ated with asthma is largely preventable with proper treatment
(12); therefore, the desire to implement asthma screening in the
population is quite natural.
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Although population screenings for asthma make sense in
theory, recent analyses of existing asthma screening methods
and health outcomes concluded that the benefits of population-
based asthma screening are unproven (13, 14). Despite the lack
of clear evidence of benefit, some organizations continue their
advocacy of population-based asthma screening (15–19). In
2005, the Behavioral Science and Pediatric Assemblies of the
American Thoracic Society convened a multidisciplinary panel
of experts to review the existing literature and to attempt to
answer the question of whether population-based asthma screen-
ing programs for children are warranted at this time. Before
the workshop, participants were assigned topics for which they
reviewed the literature and prepared presentations. Topics in-
cluded the following: (1) a review of the World Health Organiza-
tion criteria for population-based screening (see Table 1), (2)
experiences with the International Study of Asthma and Aller-
gies in Childhood (ISAAC) questionnaire, (3) experiences with
several National Heart, Lung, and Blood Institute (NHLBI)–
funded school-based asthma screening studies, (4) experience
with asthma screening/case detection in Europe, (5) the
Breathmobile experience, and (6) the experiences of one of the
American College of Asthma, Allergy, and Immunology–funded
school-based asthma screening study sites. Additional topics pre-
sented addressed the impact of false positives and false negatives,
and where asthma might fit into the continuum of childhood
chronic diseases that may benefit from screening/case detection.
After the presentations, much discussion ensued, and opinions/
recommendations were formulated based on group consensus.
The methodology for the literature review was left to each pre-
senter’s discretion; additional evidence from the literature was
offered in the discussion. After the meeting, the participants were
invited to submit their findings in writing to the organizers. Each
participant had an opportunity to review and comment on the
symposium proceedings before submission of the document. This
document summarizes the group’s findings and recommendations.

PROCEEDINGS

Participants began the workshop by carefully reviewing the ter-
minology used to describe the process of identifying children
with asthma. “Screening” refers to a process used to identify
individuals with disease but who are in a preclinical (asymptom-
atic) state. In contrast, “case detection” identifies individuals
with disease who are symptomatic but undiagnosed. Therefore,
the term case detection most accurately describes the methods
that are currently used and advocated in the asthma screening
literature (13). Even though the term case detection best
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TABLE 1. WORLD HEALTH ORGANIZATION CRITERIA FOR
ASSESSMENT OF SCREENING PROGRAMS

1. The condition must be an important public health problem.
2. The natural history of the disease state should be understood.
3. There should be a recognizable latent or early symptomatic stage.
4. There should be accepted treatment for patients with recognized disease, and

there should be an agreed-upon policy for treatment, including whom to treat.
5. Facilities for diagnosis and treatment should be available.
6. There should be a suitable screening test or examination.
7. The screening test should be acceptable to the population.
8. The cost of screening (including diagnosis and treatment) should be economi-

cally balanced.
9. Screening should be continuous.

describes current methods, this semantic argument should not
overshadow the most important, underlying question: whether
asthma screening or case detection is advisable at this time.

The current state of the art for asthma case detection and
its relevant outcomes were evaluated by workshop participants
using the World Health Organization’s criteria (see Table 1) for
scientifically acceptable population-based screening (13). This
document presents the findings of the group as they relate to
each of these criteria.

1. THE CONDITION MUST BE AN IMPORTANT
HEALTH PROBLEM

The high prevalence of asthma and the cost of disease to society
clearly attest to its importance as a public health problem. Studies
indicate that the prevalence of undiagnosed asthma in children
ranges from 3 to 20% (6, 20–23). Furthermore, the prevalence
of undertreatment in persistent asthma is high (8–11, 24–26).
Certain high-risk subgroups within the population may have
even higher rates of undiagnosed and undertreated asthma and
therefore may benefit more from case detection programs (see
section 8). Before undertaking asthma case detection, it is impor-
tant to estimate the prevalence of undiagnosed and/or under-
treated asthma in the targeted population. This panel acknowl-
edges that childhood asthma is an important health condition;
however, the panel cannot unequivocally recommend implemen-
tation of widespread population-based asthma case detection
programs. Although there is evidence to suggest that case detec-
tion programs may be beneficial in settings with a high preva-
lence of undiagnosed and/or undertreated asthma (27), such
programs should be weighed against expenditures for other pro-
grams that also provide important public health benefits. Even
if one were to identify a case of undertreated asthma, there is
no certainty that the patient would then have access to and/or
receive optimal therapy (see section 4).

Bottom line: Although asthma is an important public health
problem, the probability of undiagnosed and/or undertreated
asthma in the target population should be sufficiently great to
justify the expense.

2. THE NATURAL HISTORY OF THE DISEASE STATE
SHOULD BE UNDERSTOOD

Asthma likely consists of multiple phenotypes, each with its own
unique natural history (1, 4, 28). However, reliable markers
to fully differentiate among the phenotypes are not clinically
available. In addition, the current state of medical practice is
unable to identify children who are in a preclinical stage. It is
also unclear whether early intervention in a preclinical stage
would improve the natural history of the disease. Even in patients
with known asthma, the nature of progression, if any, in mild,

moderate, and severe asthma is not clear. It is also unknown
whether treatment can reverse progression of the disease (29–
32). In toddlers with a history of wheezing, fluticasone propio-
nate, although controlling symptoms, does not alter the course
of asthma (33). Thus, it appears that even beginning treatment
at age 2 or 3 years is too late to alter the course of asthma. If
early intervention could improve the natural history of asthma,
it is possible that case detection would need to occur in very
early life, because it appears that many of the asthma phenotypes
are likely to be firmly established by the time children are school-
aged. An exception to this may be found in asthma phenotypes
that first express themselves during adolescence (34). It is at
least reassuring to know, however, that inhaled steroids can
control disease even in toddlers; thus, even though the treatment
does not alter the natural history of asthma, one could argue
for case detection even in that age group to potentially reduce
morbidity from the disease.

Bottom line: No evidence exists that early intervention with
treatments currently available alters the natural history of asthma.

3. THERE SHOULD BE A RECOGNIZABLE LATENT OR
EARLY SYMPTOMATIC STAGE

Because a latent (preclinical) phase of asthma has not been
identified and no biomarkers exist to reliably identify asymptom-
atic patients, classic screening per se is not possible. Furthermore,
even when asthmalike symptoms appear for the first time, partic-
ularly in infancy, they do not reliably predict a future asthma
diagnosis (5). The same problems exist with clinical tools that
have been developed to identify asthma in toddlers with recur-
rent wheezing (35, 36); it is not possible to accurately identify
prospectively which toddlers will develop asthma. Furthermore,
the definition of “early symptomatic stage” in asthma is unclear;
one may have had symptoms for many years without realizing
their significance. Trials of aggressive allergen avoidance in early
life have yielded modest reductions in some asthma symptoms
in toddlers (37, 38) and school-aged children (39, 40). Cetirizine
treatment of infants with atopic dermatitis who were sensitized
to house dust mite or grass pollen has been associated with
reduced risk of developing asthma (41). Other potential risk
factors for asthma development include obesity and viral ill-
nesses; to date, no clinical trials have been performed to docu-
ment that avoidance of these conditions can alter the natural
history of asthma onset. Thus, we have no clear-cut mechanism
to reliably identify presymptomatic individuals with asthma. Ef-
forts to reduce asthma onset in “high risk” children have yielded
at best modest results for very high cost, and potentially impacted
only on those with an atopic phenotype. However, when programs
are viewed from the case detection perspective, the criterion that
a preclinical phase must exist does not necessarily apply.

Bottom line: No preclinical state for asthma has been reliably
identified.

4. THERE SHOULD BE ACCEPTED TREATMENT FOR
PATIENTS WITH RECOGNIZED DISEASE, AND THERE
SHOULD BE AN AGREED-UPON POLICY FOR
TREATMENT, INCLUDING WHOM TO TREAT

Various widely accepted guidelines exist for the treatment of
asthma (the NHLBI-EPR2 guidelines [http://www.nhlbi.nih.gov/
guidelines/asthma/asthgdln.pdf], the various other national
guidelines [http://www.sign.ac.uk/guidelines/published/support/
guideline63/download.html, http://www.nationalasthma.org.au/
html/management/home/index.asp], and the GINA guidelines
[Global Initiative for Asthma] [http://www.ginasthma.com/Guide
linesResources.asp]). Unfortunately, even with these guidelines,
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undertreatment of asthma is a common problem (8, 24–26, 42);
therefore, the benefit of case detection programs will be partially
offset by difficulty in obtaining effective treatment for those
children identified. This problem may be most pronounced in
the very populations in which case detection would be most
beneficial (vulnerable populations with high prevalence of undi-
agnosed asthma). Lessons learned from several asthma interven-
tion programs suggest that it is difficult to engage primary care
physicians to improve the quality of asthma care (22, 26, 43).
However, another study providing intensive asthma education
for physicians and allied health staff in a public health depart-
ment setting demonstrated modest improvements in the provi-
sion of asthma education and the prescription of asthma control-
ler medications for patients with persistent asthma (44–46). The
feasibility of reproducing these programs for all or even most
primary care physicians is unknown.

Bottom line: Although accepted treatments for asthma exist,
undertreatment is still common; therefore, additional work is
needed before this criterion is met.

5. FACILITIES FOR DIAGNOSIS AND TREATMENT
SHOULD BE AVAILABLE

Case detection for any disease without assured access to follow-
up diagnostic and treatment services makes it unlikely that im-
proved health outcomes will result from the activity. Current
evidence suggests that identifying and referring patients with
probable asthma to a health care provider is insufficient to im-
prove rates of appropriate asthma care. One recent study, con-
ducted in a relatively affluent community with adequate physi-
cian coverage, demonstrated that less than one-third of children
who were referred to care after being identified with under-
treated asthma were actually seen by a physician (26). Other
studies have attempted to overcome this problem by locating
health care providers within or very near the schools themselves
or by transporting the children to the health care providers
(47–55). Although these options may be effective in improving
care, they are not currently available in a majority of schools or
communities and require significant resources to establish and
maintain. Another limitation of some of these approaches is that
medical care should be available on a consistent basis, not just
limited to a one-time visit to confirm a diagnosis or “tune up”
care. Ideally, medical care would also include access to asthma
specialists who can provide comanagement for children with
moderate to severe asthma. It must be noted that, even in areas
where reliable follow-up care is readily available, it is unclear
whether these providers can handle a rapid influx of large num-
bers of children who may need to be evaluated for possible
asthma as a result of population-based case detection programs.
Until these shortcomings can be addressed, the potential positive
impact of population-based case detection programs cannot be
fully realized. For this reason, case detection programs should
not be implemented in communities where reliable linkages to
appropriate asthma care are unavailable.

Bottom line: Many communities lack facilities where reliable
follow-up asthma care is readily available for those who are
identified with the disease.

6. THERE SHOULD BE A SUITABLE SCREENING TEST
OR EXAMINATION

Before the adoption of a specific tool for identifying asthma in
a given population, the key stakeholders should carefully con-
sider the primary purpose of the intervention (i.e., identifying
undiagnosed children vs. undertreated children, or both) and
should identify a tool that will be valid in the population of

interest. Most asthma case detection in children has been per-
formed at public schools; however, children who attend private
school, who are home schooled, or who are absent on the day
of case detection activities can be missed. In a study in a relatively
affluent community that included private schools, the response
rate for the initial surveys was higher than in those studies that
only included public schools; however, the follow-up rates did
not differ (26). Furthermore, asthma may not be considered a
priority by all school systems. Schools should be viewed as equal
partners with full buy-in if school-based case detection programs
are to be successful in the long run. Finally, no case detection
technique is perfect; ultimately, a health care provider should be
available to confirm or refute the diagnosis, and to provide appro-
priate care for the child who is identified with the disease.

There is no existing instrument that can reliably identify pre-
symptomatic children with asthma. Therefore, existing surveys are
case detection instruments (to identify symptomatic children) that
are based on the diagnostic criteria set by the National Asthma
Education and Prevention Program (NAEPP [the NHLBI-EPR2
guidelines]), GINA, and others. These surveys generally include
2 to 16 questions presented to parents, but some are also presented
to children who are able to report their own symptoms (56). Pub-
lished reports of some of these instruments’ performance are pro-
vided in Table 2. These instruments are not directly comparable
in that they were tested in different populations and used different
gold standards for the validation procedure.

When evaluating the accuracy of these instruments, consider-
ation should be given to the interaction between prevalence and
positive predictive value. A diagnostic tool’s positive predictive
value is increased in high-prevalence settings and decreased in
low-prevalence settings. The studies in Table 2 were conducted
in populations where the asthma prevalence ranged from 25 to
50%. Therefore, one would predict that these instruments would
not perform as well when used in the general population where
asthma prevalence is lower (57). The differences observed in
performance of the various instruments relate in part to the
combination of items used to define a positive screen. Case
detection instruments that are most likely to be valuable are
those that are brief with high sensitivity and specificity.

Other important issues impact on the feasibility and reliability of
survey methodology for population-based case detection. Certainly,
the availability of adequate financial resources is critical. In addi-
tion, case detection may impact classroom time if surveys are con-
ducted with children or children perform pulmonary function as
part of the case detection program. The age of the child dictates
whether surveys should be sent only to parents versus relying on
self-reporting by children in the classroom to narrow the focus of
parental survey or further evaluation. The most widely used survey
to assess asthma prevalence has been the ISAAC questionnaire,
which is available in print and video formats (58–60). The ISAAC
has had multiple translations and its items are designed to be
given across cultures. Concordance between the written and video
ISAAC survey tools has been modest and criteria for how many
scenes a child must identify to be considered a positive responder
to the video tool have varied among studies. In addition, ISAAC
is designed to measure prevalence of asthma and allergy symptoms,
not to detect individuals in need of treatment.

Because asthma is a disease characterized by episodes of
airflow obstruction that are often reversible (NAEPP definition,
1997), objective measures of lung function and bronchial hyper-
responsiveness (BHR) are commonly included in case detection
programs. These measures have been used to confirm positive
survey responses, thereby reducing false positives. Detection of
obstruction during baseline lung function testing is frequently
assessed by measuring peak flow or by obtaining spirometry.
When obstruction is present, a 12% response of peak flow or
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TABLE 2. SENSITIVITY AND SPECIFICITY OF SCHOOL SURVEYS FOR CASE DETECTION

Study n No. of Items Sensitivity Specificity Gold Standard

Bansal and colleagues (2001) (Ref. 76) 244 2 0.97 0.97 Physician specialist review of clinical data
Frank and colleagues (1999) (Ref. 77) 157 5 0.23–0.70 0.91–0.99 Physician evaluation
Fuso and colleagues (2000), video (Ref. 78) 106 5 0.75 0.87 Physician specialist evaluation
Fuso and colleagues (2000), written (Ref. 78) 106 4 0.87 0.73 Physician specialist evaluation
Galant and colleagues (2004) (Ref. 25) 401 3,7 0.63–0.83 0.88 Physician specialist evaluation
Gerald and colleagues (2004) (Ref. 57) 2,738 5 0.88 0.58 Physician specialist evaluation
Glasgow and colleagues (2001) (Ref. 79) 180 5 0.92 0.76 Physician specialist evaluation
Gruchalla and colleagues (2003) (Ref. 80) 300 8 0.64 0.11 Positive methacholine challenge test
Jones and colleagues (2004) (Ref. 48) 675 7 0.87 0.84 Physician specialist evaluation
Redline and colleagues (2003) (Ref. 81) 107 5 0.80 0.75 Physician specialist evaluation
Sockrider and colleagues (2001) (Ref. 56) 350 9 0.79–0.81 0.94–0.95 Medical record evaluation or clinical phone interview
Wolf and colleagues (1999) (Ref. 82) 81 5 0.75 0.81 Physician specialist evaluation

FEV1 to bronchodilator strongly suggests the presence of asthma.
Both peak flow and spirometry are effort dependent, and
typically require a child to be at least 6 years of age to perform
consistently. Lung function testing methods for those younger
than 6 years are not yet widely available. Single measures of
spirometry and peak flow measurement may miss a considerable
number of children with asthma, because lung function fluctuates
and is frequently normal if children are not symptomatic at the
time of testing. Challenge studies to detect BHR may also be
negative in some cases of asthma, and BHR is not specific for
asthma. Thus, relying solely on these measures of lung function
may result in false negatives. In addition, such studies are costly
and not practical for large-scale case detection (61). Measure-
ments of markers of inflammation in exhaled breath condensate
are showing promise as a noninvasive method to detect asthma
presence and disease activity, but considerable work needs to be
done before they are ready to be used as a screening or case
detection tool (62). Technological advancements in asthma testing
have not yet provided a reliable tool to replace survey methodology.

Bottom line: Survey methodology appears to be the most
cost-effective method to carry out case detection activities. Sev-
eral tools show promise.

7. THE SCREENING TEST SHOULD BE ACCEPTABLE TO
THE POPULATION

Available evidence suggests that existing case detection methods
involving questionnaires, physiologic testing, or both are likely
to be acceptable to the general population. High questionnaire
return rates (75–98%) documented in most population-based
studies suggest that asthma questionnaires are widely acceptable
to the population. However, many studies suggest that it is neces-
sary to provide incentives to obtain high response rates; this
practice greatly increases the cost of asthma case detection pro-
grams. One program reported that over three-quarters of parents
in an inner-city elementary school system consented to physio-
logic testing of their children (78–84% consenting to spirometry
and a modified exercise challenge [57]); thus, these tests would
likely be acceptable to the population at large. As newer algo-
rithms and tests become available, their acceptability will have
to be assessed.

Bottom line: Tests likely to be used for case detection appear
to be acceptable to the population.

8. THE COST OF SCREENING (INCLUDING DIAGNOSIS
AND TREATMENT) SHOULD BE ECONOMICALLY
BALANCED

Targeting Those for Case Detection to Maximize
Economic Balance

Because population-based case detection is expensive, there
should be convincing evidence that children identified with

asthma by case detection benefit as a result of having been
recognized. For asthma case detection to be cost-effective,
asthma should cause considerable morbidity in the population
being examined and the population should contain a sufficiently
large number of individuals who are undiagnosed or whose
asthma is not well controlled (to maximize the positive predictive
value as discussed earlier). In a population that contains a suffi-
ciently large number of undiagnosed individuals, it is also impor-
tant to consider how disease severity is distributed among those
undiagnosed and whether or not identifying children will result
in their accessing care. Some recent studies have indicated that
children with undiagnosed asthma have less severe asthma than
those who have a current diagnosis (22, 57), whereas others
have found a high prevalence of persistent disease among the
undiagnosed. Researchers have also demonstrated significant
symptoms among those diagnosed with persistent disease (25,
63, 64). In fact, a recent study in Arkansas indicated that 98%
of students with asthma were identified by parent-reported phy-
sician diagnosis of asthma alone, indicating a low prevalence of
undiagnosed disease in that community (64). Furthermore, those
with a current asthma diagnosis had greater morbidity than those
without a current diagnosis. Thus, in some areas, children with
significant symptoms may have already sought care. If this is
true, then case detection may only identify children with mild
asthma for whom treatment, while perhaps benefiting the indi-
vidual, may have little public health impact. Furthermore, simply
identifying children with asthma may not improve health out-
comes (7), given that they may or may not receive further evalua-
tion and care for their newly identified disease (26). This is at
least partly explained by the fact that many of the children
identified will never come to the attention of their health care
provider or the formal medical system. The possibility that case
detection may only identify those with mild asthma and may
not result in improved care for children identified suggests that
the decision to perform case detection should be considered in
the context of how available resources might be better used to
improve other competing health problems.

It is likely that those groups experiencing the greatest morbid-
ity and mortality would benefit most from case detection pro-
grams. Morbidity and mortality from asthma disproportionately
affect low-income minority communities (65). Asthma exacerba-
tion prevalence is highest in children aged 5 to 14 years and
in African Americans (65). Bloomberg and colleagues found
hospital readmissions for childhood asthma to be more common
in African Americans who were either self-paying or who had
Medicaid insurance; prior admission was the most specific pre-
dictor of subsequent admission (66). Conversely, whites may be
at greater risk for asthma death during sports; individuals with
even mild disease may be at risk as well (67, 68). In addition, a
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review of 51 pediatric asthma deaths over a 3-year period begin-
ning May 1, 1986, in Victoria, Australia, demonstrated that one-
third of these deaths occurred in individuals who had a previous
history of mild asthma (69). One study found that children with
asthma have 1.7 times the risk of having a learning disability,
and children with asthma from families with incomes below
$20,000 had twice the odds of grade failure (3). However, in
the overwhelmingly white, relatively affluent school system of
Rochester, Minnesota, asthma had no impact on school perfor-
mance (70). Furthermore, in a cohort of relatively affluent chil-
dren with mild or moderate asthma, the disease did not impact
on neurocognitive functioning (71).

The data are insufficient to conclusively identify those who
would most benefit from asthma case detection. It would appear
that, when considering morbidity factors, inner-city, low-income
minority children in elementary or junior high school should be
targeted, because this is the group in which some benefit to
case identification has been identified (27). However, children
in these areas are those most likely to have limited access to
appropriate care, and the primary problem limiting the impact,
to date, of case detection programs on asthma outcomes has been
the lack of reliable follow-up medical care. Thus, the workshop
participants believe that the current priority goal should be to
identify children with moderate to severe persistent asthma who
are either undiagnosed or those who are diagnosed but are still
experiencing significant symptoms, when linkage to appropriate
care can be assured. Furthermore, given the risk of death to
those with asthma who participate in sports, carefully looking for
asthma in preparticipation physical examinations is important. In
settings where access to reliable follow-up care and resources
to implement programs are available, case detection programs
may have benefit, especially given the observation that earlier
treatment of asthma in children (72) and adults (73) is associated
with higher lung function. Again, the costs should be carefully
weighed against competing public health needs.

Impact of False Positives

Before considering instituting universal asthma case detection
programs, the risk of false positives should be considered. False
positives as a result of asthma case detection programs can be
stressful for families and overburden health care providers with
unnecessary referrals. Even though positive evaluations do not
always (or even usually) equate to diagnoses of asthma, the
confusion and concern they engender are significant. Therefore,

Figure 1. Costs associated with school-based
case detection.

false-positive evaluations need to be minimized. When case de-
tection is done in a multistage process, the number of false
positives is reduced, but cost and impact on the school system
increase, so there is a trade-off (21). Furthermore, as mentioned
above, targeting populations with expected high disease preva-
lence can reduce the number of false positives identified by a
case detection procedure.

Impact of False Negatives

In addition to false positives, screening or case detection pro-
grams run the risk of false negatives. Most case detection proce-
dures have had high sensitivity, with few false negatives. In a
recent validation study of a multistage case detection procedure,
the false-negative rate varied from 3.3 to 18% depending on
the questionnaire that was used (57). Roughly half of the false
negatives represented children with mild intermittent asthma,
with the remainder divided almost evenly between mild and
moderate persistent asthma (57). Continuous screening or case
detection could potentially reduce the likelihood of false nega-
tives; further studies are needed to assess this.

Cost/Benefit

In considering the costs versus the benefits of a case detection
procedure, one should consider the outcomes shown in Figure 1.
Table 3 presents a list of direct and indirect costs that workshop
participants identified as associated with asthma case detection
programs. The costs of a case detection program include the
costs of the program itself such as school staff time, student time
away from class, health care provider time, additional correspon-
dence, and records; the costs of evaluation of those who test
positive; the costs of treatment for those who are diagnosed;
and the costs of false negatives. The costs of health care in
treated and untreated individuals include preventive care for
those treated (medications, visits, peak flow meters, spacers,
transportation to/from visits, time off work/school) and adverse
health outcomes in those who are treated and untreated.

In considering costs, one should also consider the opportunity
costs, or the forgone opportunities, when resources are used to
support a particular decision. For example, resources that are
spent on identifying children with undiagnosed asthma are re-
sources that are not available for treatment of the disease or
for identification of other diseases or conditions. In addition,
the costs and benefits may differ by disease severity.
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TABLE 3. COSTS ASSOCIATED WITH SCHOOL-BASED
CASE DETECTION

Cost for Testing
• Preparation for case detection: determine who, how, etc.

- Determining whether to screen or detect probable cases and which
method to use

Spirometry with or without exercise testing
Questionnaire

• Child or parent
• Long or short
• Written self-administered, interview, or video-guided

- Approaching institutions
Obtaining approval of school board
Obtaining approval of individual school administration

- Obtaining parental consents, distribution and collection
Staff or volunteer time to distribute and collect parental consent
Use of incentives to improve response rates

• Staff incentives
• Parental or child incentive

- Matching consents with students
- Moving and monitoring students from class to s/c site if not in classroom

• Actual case detection event
- Student time away from academics, physical activity, or arts
- Staff or volunteer time to conduct, distribute, collect, collate
- Supply costs

• Equipment supplies
• Reproduction costs of instruments/questionnaires
• Child incentives

• After case detection
- Scoring test/survey
- Determining which students require further evaluation
- Communicating results to parents/students
- Determining which students obtained further evaluation
- Calculating follow-up rate
- Determining which students had positive evaluations
- Calculating case detection rate
- Conduct periodic reevaluation? How often?

• Evaluation of positive tests
- Student and parent time away from school/work
- Transportation to medical evaluation
- Health care providers, support staff, and equipment (including spirometers)

• Reviewing school documentation
• Conducting evaluation
• Documenting and reporting evaluation to school
• Missed appointments/rescheduling

Cost of Results
• Cost of false positive

- Unnecessary evaluation costs
- Anxiety or fear due to possibility of having disease
- Believing that positive test means disease diagnosis (could be compounded

by periodic reevaluation)
- Home treatment of nondisease with over-the-counter medications

• Cost of false negative
- Inappropriate reassurance
- Delay in seeking medical care
- Loss of resources: reidentification of children with a previous diagnosis

of asthma
• Privacy issues and confidentiality

- Health Insurance Portability and Accountability Act (HIPAA)
- Family Educational Rights and Privacy Act (FERPA)

In conclusion, to determine the cost-effectiveness of a case detec-
tion procedure, we should consider who we are finding, how much
it costs to find them, and what the implications are for health out-
comes of those who are found as well as the implications for those
who are not found. To date, no studies examining the cost-effective-
ness of asthma case detection programs have been conducted.

Health and Functional Outcomes

Studies of case detection programs should provide evidence of
patient outcomes that are important enough to the individual

TABLE 4. OUTCOME MEASURES* FOR SCHOOL-BASED CASE
DETECTION PROGRAMS

Population-based levels (including surveillance)
• Rates of emergency department visits
• Rates of hospitalization
• Mortality
• Prevalence

- Ever
- Active or “current”

Student academic performance
• Absenteeism (% attendance)
• Letter grades by academic subject
• Standardized measures/test results
• Participation in physical education
• Participation in extracurricular activities

- Group bus travel to other sites
- Sports activities
- Music, playing wind instruments or singing

Individual student asthma control/level of burden (includes parent/caregiver burden)
• Unscheduled asthma visits

- Office
- Urgent care
- Emergency department
- Hospitalization

• Level of symptoms
- Daytime
- Nighttime

• Absenteeism (this is already listed under student academic performance)
- School
- Work

• Quality of life
- Student
- Parent or care giver

• Frequency of modified/minimal physical or social activity?
• Self-efficacy

- Student
- Parent

Student’s personal interface with health care professions
• Asthma action plan present in school
• Change in medication for those with undertreated asthma
• New asthma diagnosis for those with unrecognized asthma
• Follow-up visits with physician completed after screening or case

identification “concerns”

* It is best to use validated and standardized measures for all outcomes when
such measures exist.

patients or to public health to justify the expenditures involved
in time and opportunity, and social costs. Neonatal screening
for cystic fibrosis coupled with aggressive medical management
from the time of diagnosis has been associated with improved
nutritional status and long-term growth (74), reduced acquisition
of Pseudomonas aeruginosa, and improved survival (75). In
asthma, there is reason to believe that a combination of early and
accurate diagnosis, and suitable management and appropriate
monitoring, could result in positive health outcomes by pre-
venting the serious physical and psychosocial morbidity and mor-
tality related to asthma. To date, mixed health outcomes have
been documented following case detection activities in schools,
ranging from modest improvements in functional status (25, 27,
49) to no changes in health status (7, 26). However, it is important
to recognize that it is not the case detection activities per se
that improve the asthma outcomes but rather the intervention
activities within these programs, just as is the case with neonatal
screening for cystic fibrosis.

Table 4 lists outcome measures that workshop participants be-
lieve should be considered for future evaluation of case detection
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procedures. These range from individual-level to population-
based outcomes. At the outset, it is appropriate and prudent to
measure process outcomes (examples include the number of
students with asthma who receive education on the disease, or
number of students participating in case detection programs)
as these assess the effectiveness of program implementation.
Ultimately, however, effective implementation of interventions
should result in change that can be measured with impact/
outcome measures, including adoption of policies or legislation
as well as health, quality of life, and school performance improve-
ments. Thus, although process outcomes are important to mea-
sure at the outset, the effectiveness of any case detection program
should ultimately be assessed by measures of reduction in disease
morbidity, at the individual and the population levels.

Bottom line: There are insufficient data to state whether or
not asthma case detection is economically balanced.

9. SCREENING SHOULD BE CONTINUOUS

Each year, new children join the ranks of school-aged and chil-
dren who previously had no signs or symptoms of asthma identi-
fiable by case detection questionnaires develop asthma. There-
fore, case detection cannot be a one-time event.

Bottom line: Once appropriate case detection methods are
identified, further studies will be required to assess the appro-
priate frequency for continued case detection.

SUMMARY

The workshop participants concluded that, at this time, the adop-
tion of population-based asthma case detection programs is un-
warranted given the lack of evidence of improvement in health
outcomes as a result of case detection. It is important to note,
however, that there are advocates for nationwide asthma screen-
ings. One such ongoing effort is sponsored by the American
College of Allergy, Asthma, and Immunology; on their website,
the chair of their screening effort states, “We believe the nation-
wide screenings help raise awareness about asthma and the fact
that the disease doesn’t have to lead to major lifestyle compro-
mises. By informing people about the symptoms of asthma and
by offering free screenings and consultation by an allergist,
we can help improve quality of life for children and adults with
asthma” (http://www.acaai.org/public/lifeQuality/nasp/nasp.htm,
accessed August 15, 2006). The actual health outcomes of these
screenings, however, are unclear. Although such voluntary pro-
grams in community settings may have value, the external valid-
ity of their outcomes is limited by self-selection of the individuals
choosing to be screened.

The participants of this workshop believe that limited case
detection programs may be appropriate in areas where there
is a high prevalence of undiagnosed asthma and where newly
identified patients have functional access to consistent, high-
quality asthma care. Methods to identify children with significant
asthma symptoms may also be appropriate. The use of case
detection methods to identify children with undiagnosed asthma
may be a worthy future goal. However, before this panel can
recommend widescale case detection, a number of issues should
be addressed:

1. Health care systems should be adapted to deliver care that
optimizes health outcomes in populations that are difficult
to reach through our traditional health care delivery mech-
anisms. The goal is to guarantee timely access to asthma
care consistent with existing guidelines and access to edu-
cation to improve daily self-management. Access to health
behavior experts and social workers will be important to

address psychosocial and health literacy issues which im-
pact on adherence and health outcomes.

2. The primary site of asthma case detection should be the
primary care clinician’s office. Clinicians should be atten-
tive to respiratory symptoms and reports of morbidity or
missed school days among children. If populations are
identified that are not reached by primary care, then alter-
native methods should be developed for other sites (possi-
bly schools, community centers, or youth-serving organiza-
tions). In some settings, it may be prudent to combine
asthma case detection with other case detection proce-
dures that identify other common, chronic diseases, such
as vision screening for myopia.

3. Tools should be refined to identify those who would benefit
most from further assessment and treatment for undiag-
nosed and/or undertreated asthma.

4. Identification of a preclinical state for asthma may allow
for true screening and treatment to prevent the onset of
the disease. A better understanding of the different asthma
phenotypes and their natural history is needed to help
inform the nature, timing, and possibly the setting of ideal
asthma case detection or screening programs.

5. The cost-effectiveness of asthma case detection programs
should be examined.

Until these issues are addressed, parents, school personnel,
and primary health care providers should be attentive to respira-
tory symptoms in children. Given that public health resources
within communities and schools are very limited, current efforts
should seek to identify and intervene with those children who
are experiencing significant morbidity from respiratory symp-
toms. This targeted use of resources should include connection
to proper medical care to have an impact on asthma morbidity.

This ATS workshop report was developed by an ad hoc sub-
committee of the ATS Behavioral Science and the Pediatrics
Assemblies.
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