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SYNOPSIS

Objectives. Surveillance for incident asthma in the general population could
provide timely information about asthma trends and new, emerging etiologic
factors. We sought to determine the feasibility of an asthma incidence surveil-
lance system using voluntary reporting of asthma by outpatient clinics and
emergency departments (EDs).

Methods. Voluntary reporting occurred from July 2002 through June 2006. We
classified reported asthma based on a case definition adapted from one devel-
oped by the Council of State and Territorial Epidemiologists. We validated the
case definition by having pulmonologists review data from participant inter-
views, medical record abstractions, and pulmonary function test (PFT) results.

Results. The positive predictive value (PPV) of meeting any of the case defini-
tion criteria for asthma was 80% to 82%. The criterion of taking at least one
rescue and one controller medication had the highest PPV (97% to 100%). Only
7% of people meeting the incident case definition had a PFT documented in
their medical record, limiting the usefulness of PFT results for case classifica-
tion. Compared with pediatric participants, adult participants were more likely
to be uninsured and to obtain asthma care at EDs. The surveillance system
cost $5,129 per enrolled person meeting the incident case definition and was
difficult to implement in participating clinics and EDs because asthma reporting
was not mandatory and informed consent was necessary.

Conclusions. The project was useful in evaluating the case definition’s validity
and in describing the participants’ characteristics and health-care use patterns.
However, without mandatory reporting laws, reporting of incident asthma in the
general population by clinicians is not likely to be a feasible method for asthma
surveillance.
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Asthma is one of the most common chronic conditions
in the United States, annually affecting an estimated
6.2 million children and 13.8 million adults during
the three-year period 2001 through 2003.! During that
same period, asthma was annually responsible for an
estimated 12.3 million physician office visits, 1.8 million
emergency department (ED) visits, 504,000 hospitaliza-
tions, and 4,210 deaths.! In 1998, asthma’s direct and
indirect costs were an estimated $12.7 billion.?

Public health surveillance involves the continuous
collection, analysis, and dissemination of data, which
are then used for prevention and control efforts.® Sev-
eral sources of surveillance data for prevalent asthma
in the U.S. are available, such as the Behavioral Risk
Factor Surveillance System (BRFSS) and the National
Health Interview Survey. Furthermore, several states
and communities have conducted surveys or used
administrative data such as ED, hospitalization, and
Medicaid claims data to determine the local burden of
asthma.*® Although we found no reports of incident
asthma surveillance in the general population, asthma
incidence has been assessed in several population-based
studies.’!?

Surveillance for incident asthma would offer
several important advantages over surveillance for
prevalent asthma. First, it would provide more cur-
rent information about trends. Because of the chronic
nature of asthma, a prevalent case of asthma could
have been incident in the current year or as early as
several decades ago. Second, with incident asthma
surveillance, new, emerging etiologic factors and risk
markers could be identified. Third, asthma clusters
or outbreaks could potentially be identified. It has
been clearly demonstrated that outbreaks of asthma
symptoms occur and that their investigation can lead
to the understanding of new etiologies'®*® and their
control.? Fourth, primary prevention measures could
be more easily evaluated.

Asthma incidence surveillance could be conducted
in several different ways. Administrative data such as
pharmaceutical, outpatient, or hospital billing data
have been used to identify cases of asthma.>#!5#'22 How-
ever, community-wide outpatient or pharmaceutical
care systems are rare, and hospitalization and ED billing
data may exclude milder cases of asthma. School-based
surveillance for prevalent asthma has been successfully
undertaken. School-based surveillance systems have
an advantage in that school attendance is mandatory;
thus, most children can be assessed.? However, most
incident cases occur before school age,* and cases with
adult onset would not be included in a school-based
surveillance system.

The main public health surveillance system in the

U.S. is based on a passive, notifiable disease surveillance
system in which laboratories and health-care providers
report cases of notifiable diseases to local or state health
departments.®® This type of surveillance has several
advantages. For example, it is usually more timely than
systems involving administrative data and allows the
collection of unusual cases or clusters of cases to be
reported.?® Including childhood asthma as a notifiable
disease or creating a childhood asthma registry has
been proposed.27 However, registries are very costly,
and both mandatory reporting systems and registries
suffer from incomplete reporting. Furthermore, notifi-
able disease surveillance systems have historically been
set up for diseases rarer than asthma.?

A method that is similar to a notifiable disease sur-
veillance system is a sentinel surveillance system. The
Sentinel Event Notification System for Occupational
Risks (SENSOR) has been developed for occupational
asthma. It involves reporting of selected health events
by a group of sentinel health-care providers who are
likely to encounter a case of occupational asthma,
and it has been piloted in 10 U.S. states.?® SENSOR
has led to the identification of new likely causes of
occupational asthma.? Although the SENSOR system
provides valuable information about occupational
asthma incidence, it does not provide information
about childhood asthma or non-occupationally related
adult-onset asthma.

To test the feasibility of an asthma incidence surveil-
lance system using voluntary reporting, we piloted a
system in southern Miami-Dade County, Florida. The
Miami Asthma Incidence Surveillance System involved
sentinel outpatient pediatric, allergy, and pulmonary
medicine clinics and EDs.

METHODS

Eligible population and identification

of eligible participants

The target population was residents of southern Miami-
Dade County, a geographic area of 38 contiguous zip
codes with 1,000,658 residents.* The eligibility criteria
included being aged 2 to 64 years and not institutional-
ized (e.g., notin a prison, jail, or nursing home). Nurs-
ing or physician staff asked patients if they would like
to participate in the study if the patients had any of the
following symptoms or signs: wheezing; chronic cough-
ing lasting at least three weeks; nocturnal awakening
atleast once a week with dyspnea, cough, or wheezing;
or a self-reported diagnosis of asthma. During the first
two years of the study, which was conducted from July
2002 through June 2006, we asked that both preva-
lent and incident cases be reported. Subsequently, we
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requested only reports of incident cases with symptom
onset within the last 12 months.

Enrollment procedures in

participating clinics and EDs

We recruited volunteer hospital EDs and outpatient
clinics to participate in this pilot project. Three hos-
pital EDs and eight clinics initially volunteered. We
reimbursed two of the eight outpatient clinics for the
staff time to enroll patients. Because asthma is not a
reportable condition in Florida, we enrolled people
with possible asthma through a full informed consent
process. If nursing or physician staff thought that a
patient was likely to be eligible, they obtained informed
consent at the clinic and had clients fill out a screening
questionnaire that asked questions about symptoms
to determine if the patient was likely to meet the
case definition. Health department staff reviewed the
screening questionnaire to determine if the participant
was likely to have a case of incident asthma. Children
aged 7 years and older completed an assent form, and
their parents completed the consent form. During
2003, we revised all informed consent forms because
the Institutional Review Boards (IRBs) of the Florida
Department of Health, Baptist Hospital in Miami, and
Miami Children’s Hospital required additional specific
wording on the informed consent forms as part of their
response to requirements of the Health Insurance
Portability and Accountability Act (HIPAA).

Because enrolling patients in the clinics proved to be
time-consuming for clinic staff, we developed a second
enrollment method in which potential participants
were given a flyer explaining the study. If interested, the
patient gave permission to be contacted by the health
department. Health department staff then called the
clients with more information and obtained informed
consent from participants.

Case definition development

The case definition shown in Figure 1 was adapted
from previous work by the Council of State and Ter-
ritorial Epidemiologists (CSTE).*® Our definition was
developed during two meetings attended by staff from
the Miami-Dade County Health Department, Centers
for Disease Control and Prevention (CDC), and Kaiser
Permanente in Portland, Oregon, with CSTE represen-
tation at one meeting.

Interviewing and chart abstraction

Health department staff attempted to interview the
participants by telephone using a standardized ques-
tionnaire. Six phone attempts during different times

of the day were made. If staff could not reach the
participant by telephone, a letter was sent and up to
three home visits were attempted. If staff were still
unable to reach the participant, the participant was
considered lost to follow-up. The health department
staff answered any asthma-related questions from the
participant or parent/guardian of the participant after
the interview, and a follow-up educational mailing was
sent. The participant was also given a thank-you gift
for participation, which was a choice of a pillow cover
or peak flow meter.

The questionnaire included questions to determine
if the participant’s illness met the case definition for
incident asthma. It also had questions about partici-
pant demographics, severity of disease, health-care use,
asthma management, knowledge about asthma, and
risk factors.

Health department staff abstracted asthma-related
information from the medical records of consenting
participants who met the case definition for incident
asthma. Abstracted information included hospital-
ization and outpatient visit history, any alternative
diagnoses, pulmonary function test (PFT) results, and
medication history.

If the patient had new onset of symptoms consistent
with asthma but did not yet meet the case definition at
the time of enrollment, we contacted the participant
again three months later to find out if he/she met the
criteria by then.

Tracking denominator data

Data about the total number of people captured in a
surveillance system are necessary to calculate incidence
rates. We ascertained the population for each zip code
in the target area from census data. However, because
not all outpatient clinics and EDs in the entire catch-
ment area participated in the system, we attempted to
get an estimate of the proportion of the denominator
that is served by the participating clinics and hospi-
tals. For EDs, this was estimated by the proportion
of all hospitalized patients living in the targeted area
who were hospitalized at participating hospitals. We
requested the total number of unduplicated patients
from each eligible clinic and compared the number
to the total number of residents in the community. We
also attempted to collect information about patients
who declined to participate in the study to determine
how representative participants were of patients with
incident asthma and to assist with the estimates of
incidence and prevalence rates. However, clinics did
not have sufficient available staff to collect the neces-
sary information.
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Validation of case definition

Validation was performed using a combination of data
from the surveillance questionnaire, abstracted medical
record information, and PFTs, including measuring
airway obstruction reversibility following administration
of a short-acting bronchodilator. We asked all partici-
pants with incident cases (except those younger than
age b years, nursing or pregnant mothers, or those
with a history of adverse reaction to the bronchodila-
tor) to participate in PFTs unless there was a recent
result in the medical record. As a thank-you gift for
their time, we gave patients a $30 gift certificate for a
local supermarket. In addition, we gave the PFT results
and their interpretation to the patients and sent the

Figure 1. Case definition for incident and prevalent asthma

results to the patient’s health-care provider with the
patient’s consent.

The validation process involved determining if the
patient had asthma by having one of two pulmonolo-
gists review the information on the abstraction form,
questionnaire, and pre- and post-bronchodilator PFTs.
They used a standard form and classified the case
as “asthma highly probable,” “asthma possible,” or
“asthma unlikely.” For each case, one pulmonologist
classified the case using two different methods. One
method was the pulmonologist’s overall impression of
the case. The second method was using a score such
that the more criteria the person met, the more likely
the person was to have asthma.

Clinical criteria

e Health-care professional diagnosis of asthma, reactive airway disease, hyperreactive airway disease, or wheezing-related
respiratory illness (or chronic bronchitis if patient is pediatric) or

e Symptoms (on symptom list) that improve with treatment at least once (see medication list) unless health-care professional has
diagnosed an alternative diagnosis as causing symptoms (see list below) or

. Medication: taking at least one rescue and one controller (see medication list) or

e Laboratory criteria: 12% increase in FEV1 or FVC after the patient inhales a short-acting bronchodilator or 20% decrease in

FEV1 after exercise challenge.

Symptom list

*  Wheezing two or more times within the past 12 months or

e Cough that persists for at least three weeks in the absence of allergic rhinitis or sinusitis or
e Nocturnal awakening at least once a week with dyspnea and/or cough and/or wheezing in the absence of other medical
conditions known to cause these symptoms (see exclusion diagnoses)

Medication list

(medications that improve asthma symptoms, rescue + controller)

Controller Rescue

Cromolyn Short-acting bronchodilator
Leukotriene

Any steroid

Theophyline

Long-acting bronchodilator

Incident case

Meets criteria for the first time within the last 12 months and enrolled during the calendar year (e.g., enrolled in May 2002 but
diagnosed with asthma in December 2001 would be an incident cases for 2002)

Prevalent but not incident case

Meets criteria within the last 12 months, enrolled during the calendar year, but met the criteria for asthma for the first time more

than 12 months ago

Exclusion diagnoses
Infants and children:

Upper airway diseases (allergic rhinitis and sinusitis); obstructions involving large airways (foreign body in the trachea or bronchus,
vocal cord dysfunction, vascular rings or laryngeal webs, laryngotracheomalacia, tracheal stenosis or bronchostenosis, or enlarged
lymph nodes or tumor); obstructions involving small airways (viral bronchiolitis or obliterative bronchiolitis, cystic fibrosis,
bronchopulmonary dysplasia, or heart disease); and other causes (recurrent cough not due to asthma, aspiration from swallowing
dysfunction, or gastroesophageal reflux)

Adults:
Chronic obstructive pulmonary disease (chronic bronchitis or emphysema); congestive heart failure; pulmonary embolism; laryngeal
dysfunction; mechanical obstruction of the airways (benign and malignant tumors); pulmonary infiltration with eosinophilia; cough
secondary to drugs such as angiotensin-converting enzyme inhibitors; and vocal cord dysfunction

FEV1 = forced expiratory volume in one second
FVC = forced vital capacity
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Costs

We calculated the costs of the program from actual
program expenditures and included all costs incurred
by the health department. We excluded start-up costs
for the first year because no participants were recruited
that year.

Data management/analysis

We entered all data into a Microsoft® Access surveil-
lance database. Frequencies were generated and
compared using the Chi-square test. The positive
predictive values (PPVs) were calculated by dividing
the number of cases designated by a pulmonologist
as “highly probable” by the total number meeting the
case definition criteria. We used SAS Version 9.1.3 for
statistical analysis.?

Reliability

We assessed reliability for three key questions that were
crucial to the case definition: () had the person ever
been told by a doctor or other health-care professional
that he or she has “asthma or any other breathing
problems such as reactive airway disease, hyperreactive
airway disease, or wheezing-related respiratory illness”
(for children, “chronic or recurrent bronchitis” was
also included in the list); (2) what month and year
were they given their diagnosis if they answered “yes”
to question 1; and (3) when was the first time in their
life that they had wheezing. Participants were given
an option of answering “within the last 12 months” or
“more than 12 months ago.” We assessed reliability by
asking 31 participants the three questions three months
after they were first interviewed.

Data dissemination

We distributed results on recruitment rates and char-
acteristics of enrollees to each participating clinic/ED
at least annually. We also presented the surveillance
data along with asthma hospitalization and mortality
data for the target area annually at a seminar for all
participating health-care providers.

The IRBs of the Florida Department of Health,
Florida International University in Miami, Baptist
Hospital, and Miami Children’s Hospital approved the
study protocol. The CDC IRB deferred to the Florida
Department of Health IRB.

RESULTS

Clinic participation

Enrollment began in August 2002 in two EDs and eight
outpatient clinics. By the time the study ended in June
2006, one of the original two EDs and three of the eight

original outpatient clinics remained. Ten additional
clinics were added during the last three years of the
study. The range of time of clinic participation was four
months to five years. The total number of participants
enrolled from each site ranged from two to 202.

In 2003, all informed consent forms were revised to
conform to each site’s new HIPAA requirements. This
meant increasing the length of the informed consent
form by three pages; thus, potential participants had
to read eight pages of paperwork to enroll. The new
wording required by each IRB was also written at a
higher reading level than that in the consent forms
used prior to the HIPAA requirements. According to
anecdotal information from clinics, this discouraged
participation by potential subjects and led to clinic staff
approaching fewer potential participants, especially
when the clinics were busy. Beginning in the second
year of enrollment, the flyer method of enrollment was
begun at some of the sites. Although the flyer allowed
some sites to participate that otherwise would not have
been able to and made it simpler for potential partici-
pants to indicate their interest, only 114 (25%) of the
456 people who completed the flyer were ultimately
enrolled (Figure 2). The primary reason for people
not being enrolled after completing the flyer was that
health department staff could not locate the poten-
tial participants due to incorrect or outdated contact
information on the flyer. Additionally, some potential
participants did not meet the eligibility criteria, and
others did not complete and return the consent form
that had been mailed to them.

Patient participation

Between July 2002 and June 2006, 903 eligible patients
were enrolled, 789 (87.4%) directly in the clinic or
ED and 114 (12.6%) by health department staff after
the patient completed the flyer (Figure 2). Of the 903
eligible patients, 579 (64.1%) were recruited by volun-
tary primary care, allergy, or pulmonology clinics; 307
(34.0%) were recruited by two federally funded com-
munity health centers; and 17 (1.9%) were recruited
by EDs. Of the 789 people enrolled directly in a clinic
or ED, 559 (70.8%) were interviewed with the surveil-
lance questionnaire. Of the 114 who were recruited
by flyer and were enrolled by health department staff,
110 (96.5%) were interviewed with the surveillance
questionnaire.

Of the 669 enrolled patients who were interviewed,
197 (29.4%) met the case definition for an incident
case of asthma, and 472 (70.6%) met the case defini-
tion for a prevalent case of asthma. Of the 197 incident
case subjects, 89 (45.2%) had a PFT performed as
part of the study and 57 (28.9%) did not have a PFT
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Figure 2. Diagram of the flow of participants, Miami Asthma Incidence Surveillance System, July 2002-June 2006

/ Potential eligible participants \

789 enrolled in clinic or ED

N

559 (70.8%) interviewed 230 (29.2%) lost to
with surveillance follow-up
questionnaire

456 completed flyer

T

114 (25%) enrolled 342 (75.0%) lost to
by health follow-up
department staff

N

110 (96.5%) interviewed
with surveillance
questionnaire

4 (3.5%) lost to
follow-up

ED = emergency department

because they were too young to sufficiently cooperate
(younger than age 5 years), leaving 51 (25.9%) eligible

case subjects who chose not to have a PFT.

Demographic and health-care use

characteristics of participants

Compared with the targeted population, participants
were more likely to earn less than $35,000 a year and
to be female, younger than age 18, non-Hispanic black,
U.S. born, and unemployed (Table 1). Compared with
pediatric patients, adults were less likely to have health
insurance, to be able to afford their asthma medica-
tions, and to have had any outpatient care for asthma,
and adults were more likely to have been seen in the ED
for asthma (Table 2). The numbers of hospitalizations
were, however, similar between the two groups.

How participants met the case definition

Of the 182 participants who met the incident case defi-
nition and for whom complete information was avail-
able regarding all elements of the case definition, the
largest group—86, 47.3%—met the case definition by
having both a diagnosis of an illness related to asthma
or wheezing (which included reactive airway disease,
hyperreactive airway disease, or wheezing-related respi-
ratory illness and, for children only, chronic bronchitis)
(Figure 1) and symptoms that improved with treat-
ment (Table 3). The next largest group of participants
meeting the case definition were those who had a
diagnosis of an illness related to asthma or wheezing,
had symptoms that improved with treatment, and were
taking at least one rescue and one controller medica-

tion (67, 36.8%). There were only 12 incident case
subjects who had a PFT result in their medical record.
None of these met the case definition criteria of a 12%
increase in the forced expiratory volume in one second
(FEVI) or forced vital capacity (FVC) from baseline
after inhaling a short-acting bronchodilator or a 20%
decrease in FEV1 after exercise challenge. Twenty-six
(14.3%) of the incident case subjects did not have a
diagnosis of an illness related to asthma or wheezing.
Among the 453 participants with prevalent cases and
complete data regarding diagnoses, 43 (9.5%) did not
have a health-care professional diagnosis of an illness
related to asthma or wheezing, but did meet the criteria
of symptoms improving with treatment.

Validation of case definition
Using the score method of classification, 40 (80.0%)
of the 50 validated incident cases were classified as
“asthma highly probable,” six (12.0%) as “asthma pos-
sible,” and four (8.0%) as “asthma unlikely.” Using the
overall impression method of classification, of the 50
cases that were assessed for validity, 41 (82.0%) were
classified as “asthma highly probable,” five (10.0%)
as “asthma possible,” and four (8.0%) as “asthma
unlikely.” Agreement was high between the two meth-
ods, and in none of the seven cases in which there were
classification discrepancies did one method classify
the case as “highly probable” and the other method
classify it as “unlikely.”

Considering “asthma highly probable” as the gold
standard for asthma, the PPV of meeting any of the
case definition criteria ranged from 80.0% to 82.0%
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Table 1. Demographic characteristics of interviewed participants with incident asthma cases and of targeted
population, Miami Asthma Incidence Surveillance System, July 2002-June 2006 (n=197)

Population of

Incident targeted area

Characteristic N (percent) N (percent) P-value?
Sex

Male 79 (40.1) 480,924 (48.1)

Female 118 (59.9) 519,734 (51.9) 0.030
Age group (in years)

0-4° 72 (36.5) 64,421 (6.4)

5-17 59 (29.9) 184,988 (18.5)

18-39 28 (14.2) 323,554 (32.3)

40-64 38 (19.3) 298,562 (29.8) <0.001
Race/ethnicity

Hispanic 106 (53.8) 629,172 (62.9)

Non-Hispanic white 16 (8.1) 248,310 (24.8)

Non-Hispanic black 28 (14.3) 93,504 (9.3)

Other/unknown 47 (23.8) 29,672 (3.0 <0.001
Country of birth

u.s. 149 (75.6) 501,053 (50.1)

Another country 48 (24.4) 499,178 (49.9) <0.001
Education of participant or caregiver if pediatric participant

No high school education 36 (18.4) 177,475 (26.8)

Graduated from high school or equivalent 56 28.6) 137,564 (20.8)

Attended vocational school, community college, or

some four-year college 72 (36.7) 173.323 (26.2)

Graduated from college 31 (15.8) 173,784 (26.2 <0.001
Employment status (participants aged 16 years or older)

Employed 37 (45.7) 438,703 (56.3)

Unemployed 29 (35.8) 33,688 (4.3)

Not in workforce (e.g., retired or homemaker) 15 (18.6) 307,098 (39.4) <0.001
Income level

<$10,000 a year 24 (16.0) 36,072 (10.7)

$10,000 to <$20,000 39 (26.0) 41,132 (12.2)

$20,000 to <$35,000 41 (27.3) 61,409 (18.2)

$35,000 to <$75,000 18 (12.0) 114,040 (34.1)

=$75,000 28 (18.7) 83,204 (24.7) <0.001

®P-values determined using Chi-square test

®Participants had to be at least 2 years of age, but census data for the age distribution of the targeted area only allowed reporting for the age

group 0-4 years.
“Missing two responses among incident cases
9Missing 47 responses among incident cases

depending on using the score or impression validation
methods (Table 4). However, there was a difference
by age group. Among the 36 pediatric cases validated,
the PPV was 89.0% to 92.0%. Among the 14 adult
cases validated, the PPV was 50.0% to 64.3% (data
not shown). Among all cases validated, the PPV of a
patient reporting a diagnosis of an illness related to
asthma or wheezing was 79.1% to 81.4% (Table 4).
The most common way the case definition was met
was by improvement of symptoms with medication, and

the PPV of this part of the case definition was similar
to that of physician diagnosis (79.2% to 81.3%). The
highest PPV was for the criterion “taking at least one
rescue and one controller medication,” but this was
met by only 58.0% of the validated cases. The next
highest was a 12% increase in the FEV1 or FVC from
baseline after inhaling a short-acting bronchodilator.
However, all of the people in the validation group
had their PFT as part of the project and did not have
a result on record prior to enrollment.

Pusric HEALTH REPORTS / MARCH-APRIL 2009 / VoLuME 124



274 <& RESEARCH ARTICLES

Reliability of questions

At the second telephone interview to test the reliability
of three of the questions, 29 (93.5%) of 31 participants
gave the same answer regarding whether they had
ever been told by a health-care provider that they had
an illness related to asthma or wheezing. Eighteen
(58.1%) gave the same month and year for the time
their diagnosis was made, and 25 (80.6%) classified
themselves the same way as to whether they first started
wheezing more than or fewer than 12 months prior
to enrollment.

Completeness of reporting

Because clinics were unable to monitor the number
of patients who declined to participate in the study,
the completeness of reporting is unknown. However,
the total number of people seen who had a diagnosis
of asthma (based on International Classification of
Diseases, Ninth Revision, Clinical Modification [ICD-
9-CM] 493) during the various time frames at the two
federally qualified health-care centers and the two EDs
is known. The percentage of patients with an asthma
diagnosis who were reported was 3.3% and 5.3% in
the two hospital EDs and 20.8% and 50.0% in each of

Table 2. Insurance coverage and health-care use of interviewed participants with incident asthma cases and of
targeted population, Miami Asthma Incidence Surveillance System, July 2002-June 2006 (n=197)

Pediatric Adult
Total incident cases incident cases

Insurance coverage/health-care use N (percent) N (percent) N (percent) P-value®
Type of insurance®

Medicaid/Medipass/Medicare 64 (32.7) 57 (43.8) 7 (10.6)

HMO/PPO 60 (30.6) 50 (38.5) 10 (15.2)

Other health insurance 9 (4.6) 6 (4.6) 3 (4.5)

Self-pay 63 (32.1) 17 (13.1) 46 (49.1) <0.001
Number of times seen in outpatient clinic for
asthsma within 12 months prior to interview

0 33 (16.8) 10 (7.6) 23 (34.8)

1 31 (15.7) 19 (14.5) 12 (18.2)

2 31 (15.7) 22 (16.8) 9 (13.6)

3-5 56 (28.4) 43 (32.8) 13 (19.7)

=6 46 (23.4) 37 (28.3) 9 (13.6) <0.001
Number of times seen in ER for asthma within
12 months prior to interview

0 75 (38.1) 57 (43.5) 18 (27.3)

1 57 (28.9) 36 (27.5) 21 (31.8)

2 30 (15.2) 16 (12.2) 14 (21.2)

3-5 24 (12.2) 13 9.9 10 (15.2)

=6 11 (5.6) 9 6.9) 3 (4.6) 0.132
Number of times hospitalized for asthsma
within 12 months prior to interview

0 154 (78.2) 102 (77.9) 52 (78.8)

1 35 (17.8) 26 (19.8) 9 (13.6)

=2 8 4.1) 3 (2.3 5 (7.6) 0.137
How often could you not afford asthsma
medication

Never 108 (55.1) 84 (64.1) 24 (36.9)

Rarely 20 (10.2) 13 (9.9) 7 (10.8)

Sometimes 32 (16.3) 17 (13.0) 15 (23.1)

Most of the time 21 (10.7) 10 (7.6) 11 (16.9)

Always 15 (7.7) 7 (5.3) 8 (12.3) 0.005

2P-values determined using Chi-square test
EMissing one response among pediatric cases
HMO = health maintenance organization
PPO = preferred provider organization

ER = emergency room
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Table 3. How asthma cases met the case definition

Incident Prevalent
Criteria N (percent) N (percent)
Only 1: Health-care professional diagnosis of asthma or any other breathing
problems such as reactive airway disease, hyperreactive airway disease, or
wheezing-related respiratory illness (or chronic bronchitis if patient is pediatric) 3 (1.6) 18 (4.0)
Only 2: Symptoms that improve with treatment at least once (see medication
list?) unless health-care professional has diagnosed an alternative diagnosis as
causing symptoms 25 (13.7) 43 (9.5)
Only 3: Medication: taking at least one rescue + one controller® 1 (0.5) 0 (0.0
Only 4: 12% increase in FEV1 or FVC after the patient inhales a short-acting
bronchodilator or 20% decrease in FEV1 after exercise challenge® 0 (0.0) NA NA
Both 1 and 2 86 (47.3) 189 (41.7)
Both 1 and 3 0 (0.0) 6 (1.3)
Both 1 and 4 NA NA NA NA
1and 2 and 3 67 (36.8) 197 (43.5)
1and 2 and 3 and 4 NA NA NA NA
Total 182 (100.0) 453 (100.0)

*Medication list (medication that improves asthma symptoms, rescue + controller):

Controller Rescue

Cromolyn Short-acting bronchodilator
Leukotriene

Any steroid

Theophyline

Long-acting bronchodilator

°Only considers PFT result in medical record (n=12). Does not consider PFT results from testing done as part of studly.

NOTE: Data missing for 15 incident and 19 prevalent cases
FEV1 = forced expiratory volume in one second

FVC = forced vital capacity

NA= not applicable

PFT = pulmonary function test

two community health-care centers. However, these are
the percentage of all asthma cases and not necessarily
incident cases, and we were encouraging incident cases
to be reported.

Denominator data

The total number of unduplicated patients seen by each
clinic was available from the community health centers
but not for most of the private clinics. Because of the
missing information, it was not possible to calculate
the denominator for all of the participating clinics.
However, it was estimated that one of the hospital EDs
served about 25% of the target population and one of
the federally qualified health-care centers served about
5% of the population.

Costs
Excluding the first-year start-up costs when no cases
were enrolled, the cost per enrolled participant was

about $1,119, and the cost per enrolled participant
meeting the incident case definition was about $5,129.
These costs exclude the costs incurred by the individual
volunteer health-care providers.

DISCUSSION

Lessons learned

We learned three main lessons from our pilot surveil-
lance system. The first lesson was regarding the valid-
ity of the case definition. The second was about the
health-care use patterns of participants with incident
asthma. The final and most important lesson concerned
the feasibility of the system.

First, the case definition appeared to be reasonably
specific, although the PPV was much higher for children
than adults. This is likely due to adults being at higher
risk for other chronic obstructive pulmonary diseases
that have symptoms similar to asthma. Importantly,
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the PPV of a patient reporting a physician diagnosis
of an illness related to asthma or wheezing was 79%
to 81%. This would suggest that most patients who
report a diagnosis of asthma do have asthma and that
the more restrictive wording used by the BRFSS—*Did
a doctor ever tell you that you had asthma?”*—would
have an even higher PPV. The case definition may also
be useful for those designing programs to improve
asthma management; the criteria could be used to
identify patients with asthma-like symptoms early and
then follow those patients over time to provide better
asthma management.

Even though the PFT criteria had an extremely high
PPV, the PFT criterion turned out to be of little use for
surveillance purposes because we found that relatively
few participants had a PFT prior to their enrollment in
the study. This finding is of concern given that in the
National Heart, Lung, and Blood Institute’s National
Asthma Education and Prevention Program Guidelines
for the Diagnosis and Management of Asthma, pulmo-
nary function testing is recommended at the time of
the patient’s first evaluation, after treatment is started,
and at least every one to two years.** Interestingly, about
14% of those who met the case definition for incident

Table 4. Positive predictive value (PPV) of case definition among 50 validated cases by score and overall
impression methods of classification, Miami Asthma Incidence Surveillance System, July 2002-June 2006

Score method Overall impression® method
N Number validated as Number validated as asthma
Case criteria (percent of total) asthma (PPV in percent®) (PPV in percent®)
Met any criteria 50 (100.0) 40 (80.0) 41 (82.0)
1. Health-care professional diagnosis of asthma,
reactive airway disease, hyperreactive airway
disease, or wheezing-related respiratory illness
(or chronic bronchitis if patient is pediatric) 43 (86.0) 35 (81.4) 34 (79.1)
2. Symptoms that improve with treatment at least
once (see medication list) unless health-care
professional has diagnosed an alternative
diagnosis as causing symptoms 48 (96.0) 38 (79.2) 39 (81.3)
3. Medication: taking at least one rescue +
one controller 29 (58.0) 29 (100.0) 28 (96.6)
4. 12% increase in FEV1 or FVC after the patient
inhales a short-acting bronchodilator or 20%
decrease in FEV1 after exercise challenge 5 (50.0) 2 (88.0) 1 (84.0)
Both 1 and 2 1 (50.8) 4 (82.9) 34 (82.9)
Both 1 and 3 7 (54.0) (1 00.0) 26 (96.3)
Both 1 and 4 1(42.0) 19 (90.5) 18 (85.7)
Both 2 and 3 28 (56.0) ('l 00.0) 27 (96.4)
Both 2 and 4 25 (50.0) 2 (88.0) 2 (88.0)
Both 3 and 4 4 (28.0) 4 (100.0) 13 (92.9)
1 and 2 and 3 6 (52.0) 6 (100.0) 25 (96.2)
1and 2 and 3 and 4 4 (28.0) 4 (100.0) 13 (92.9)

“The pulmonologist’s overall impression of whether the case was a case of asthma or not

ENumber classified as “highly probable”/number meeting criteria

“Medication list (medication that improves asthma symptoms, rescue + controller):

Controller Rescue

Cromolyn Short-acting bronchodilator
Leukotriene

Any steroid

Theophyline

Long-acting bronchodilator
PPV = positive predictive value
FEV1 = forced expiratory volume in one second

FVC = forced vital capacity
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asthma did not report having been told they had an
illness related to asthma or wheezing even though they
were recruited from a clinic. This may be because the
clinicians had not yet made the diagnosis (e.g., they
wanted to wait and see if the symptoms were recurrent)
or the patient was not aware of the diagnosis. Regard-
less, this result would suggest that studies that use a
self-report of an asthma diagnosis or those that use
asthma diagnosis from billing data to identify asthma
cases miss some cases.

Second, we learned that among participants in our
study who were uninsured, not being able to afford
asthma medications at least sometimes and using
the ED as the primary source of asthma care were
common, particularly for adult participants. Pediatric
participants had better health-care coverage, due to
federal and state programs that are not available to
most of the low-income adult participants, and thus
were more likely to use outpatient care. It is possible
that our findings were affected by how participants were
recruited because adult participants were more likely
to be recruited from community health centers than
pediatric patients (82% of adult vs. 29% of pediatric
participants).

The third lesson we learned was that conducting
asthma incidence surveillance by requesting reports
of new cases from outpatient clinics and EDs is not
likely to provide usable incidence rate data unless
incident asthma becomes a reportable condition. It
might, however, be feasible in communities in which a
high percentage of the population is covered by man-
aged care or those communities with a more stable
population and thus a stronger relationship between
clinic staff and patients and their families facilitating
enrollment. The system was difficult for providers to
implement, as demonstrated by the high turnover of
participating clinics and significant underreporting,
especially from EDs. Furthermore, the system was
costly, although costs may have decreased as the system
became more established.

Barriers to asthma incidence surveillance

We identified three important barriers to a successful
asthma incidence surveillance system. The first barrier
was that asthma is not a reportable condition, which
required clinics and health department staff to go
through an informed consent process with potential
participants. The process became even more difficult
as the informed consent paperwork got longer after
the IRBs responded to the new HIPAA requirements
and likely discouraged enrollment. Furthermore,
participation was voluntary, so some providers did
not want to participate, and many eligible patients of

participating providers did not enroll. In the United
Kingdom, occupational asthma is reportable by pul-
monologists and occupational medicine physicians.
The United Kingdom surveillance system has provided
useful national data, but it is a much simpler system
that does not require patient consent.> Similarly, in
Finland, compulsory reporting of occupational asthma
by physicians and insurance companies has resulted in
relatively complete national data, which may at least
be partly due to all Finnish employees being insured
against occupational diseases.’® Furthermore, both
systems only cover occupational asthma, and occupa-
tional asthma surveillance is different from a general
population-based system.

The second, even more challenging barrier was
the difficulty for staff to identify a potential case of
incident asthma. The diagnosis of asthma is not always
straightforward, and there is no simple laboratory
result to identify a case of asthma. Furthermore, it
is often very difficult to give an exact onset date for
asthma because it is a chronic, recurring condition.
In the small sample of patients in which we tested the
reliability of selected questions, only 58% gave the
same month and year of onset initially and during
the second interview. Additionally, many participants
with cases that were originally reported to the system
as incident cases were found to be prevalent cases after
review of the medical records. Either the patient had
been diagnosed with asthma more than a year prior to
enrollment or had symptoms consistent with asthma
for many years. The pulmonary medicine and allergy
specialists experienced an additional problem in that
usually patients had had asthma longer than a year
before they were referred to the specialists.

The final barrier was the difficulty in finding clients
once they were enrolled. We recognized early on that
it was very important to interview clients as soon as
possible after they were enrolled, and in the case of
the flyer, to enroll clients as soon as the clinic/ED site
sent the completed flyer to the health department.
Overall, 26% of participants who were enrolled were
not interviewed because program staff could not locate
them. This inability to locate participants occurred
despite staff performing home visits and may have
been partially due to the Miami-Dade County popula-
tion being relatively transient, the targeted area having
a high percentage of people living in poverty (17.1%
compared with 12.7% for the country as a whole),*
and the targeted area including a substantial popula-
tion of migrant farmers. Thus, this inability to locate
participants may not be as large a problem in other
communities.
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Limitations

These study results have several limitations. First, we
did not have information about potential eligible par-
ticipants who were not identified or who chose not to
participate. If these people were different from those
who did participate, health-care use patterns may not
be representative and the validity of the case definition
may be affected. Another major limitation was that
there was not complete coverage of EDs and clinics in
the catchment area, and recruiting sites changed dur-
ing the study period. Finally, our participating clinics
were not representative of all clinics in the area because
we had overrepresentation of community health cen-
ters and likely an overrepresentation of people in low
socioeconomic status, which may explain why incident
cases had lower income and higher unemployment
than the general population of the targeted area.

Important findings

Despite the challenges of setting up the surveillance
system, the program did yield some important findings
in addition to learning about the functioning of the
case definition and the demographic and health-care
characteristics of those with incident asthma. First, it
allowed the collection of detailed information about
the participant, the participant’s symptoms, the severity
of the asthma case, medication use, impact on school
and work, and barriers to obtaining medical care and
medication. The surveillance data obtained through
participant interviews provided information about the
issues confronting patients with asthma in Miami-Dade
County that was not previously known to health-care
providers. For example, 18.4% of participants said that
they were unable to obtain asthma medication most
or all of the time because they could not afford the
medication.

Second, the program provided an opportunity for
health department staff to share information about
the epidemiology of asthma and other public health
issues in Miami-Dade County with collaborating health-
care providers. Asthma mortality, hospitalization, and
surveillance data were provided to participating and
other providers at several meetings, and lively discus-
sions ensued in the meetings concerning the extent
to which the health-care community was meeting the
challenges of asthma management.

Third, multiple outreach activities were associated
with the project, such as an educational conference
offered to all participants and others in the community.
Also, asthma staff attended community events such as
health fairs in the target area to explain the project
and provide information about asthma.

CONCLUSIONS

In the absence of making incident asthma a reportable
condition, we do not think that it is feasible to have
an incident asthma surveillance system for the general
population using the notifiable disease surveillance
model. Even if the condition were reportable, it is
likely that reporting would be incomplete, given the
difficulty of clinic staff in identifying incident asthma,
unless there was extensive training of clinic staff and
some form of reimbursement for the time and cost
of identifying cases. Furthermore, if there were such
a system, the focus should be on primary care provid-
ers as reporters, as patients are often not referred to
an allergist or pulmonologist for some time and thus
may no longer have an incident case of asthma. Finally,
such a system should include only providers that can
provide denominator data electronically at little cost
to themselves. Because of these potential problems, it
would be important to pilot test a mandatory reporting
system before widespread implementation. Because
of the costs and barriers associated with the notifi-
able disease surveillance model for incident asthma
surveillance, it would be prudent to test other models
for incident asthma surveillance.
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