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SYNOPSIS
Objectives. To better understand the prevalence of asthma among American
Indian and Alaska Native (AI/AN) children and to explore the contribution of
locale to asthma symptoms and diagnostic assignment, the authors surveyed
AI/AN middle school students, comparing responses from metropolitan
Tacoma, Washington (metro WA) and a non-metropolitan area of Alaska (nonmetro AK).
Methods. Students in grades 6–9 completed an asthma screening survey. The
authors compared self-reported rates of asthma symptoms, asthma diagnoses,
and health care utilization for 147 children ages 11–16 self-reporting as AI/AN
in metro WA and 365 in non-metro AK.
Results. The prevalences of self-reported asthma symptoms were similar for
the metro WA and non-metro AK populations, but a signiﬁcantly higher
percentage of metro WA than of non-metro AK respondents reported having
received a physician diagnosis of asthma (OR 2.33; 95% CI 1.23, 4.39). The
percentages of respondents who reported having visited a medical provider for
asthma-like symptoms in the previous year did not differ.
Conclusions. The difference in rates of asthma diagnosis despite similar rates
of asthma symptoms and respiratory-related medical visits may reﬂect
differences in respiratory disease patterns, diagnostic labeling practices, or
environmental factors. Future attempts to describe asthma prevalence should
consider the potential contribution of non-biologic factors such as diagnostic
practices.
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The prevalence and severity of childhood asthma have
increased during the last two decades.1–3 Reports addressing whether residents of urban areas have higher
prevalences of asthma4 and higher asthma mortality
than those living in non-urban areas offer mixed conclusions.5,6 On the other hand, it has been conclusively
demonstrated that the burden of asthma is highest
among low-income populations.7,8 It is not clear to
what extent observed variations between populations
in asthma prevalence are due to differences in actual
asthma prevalence or differences in the likelihood of
receiving a diagnosis of asthma. Because many cases of
asthma in a population may remain undiagnosed,9
prevalence levels based on physician diagnosis alone
could vary greatly. This variation could be related to
differences in geographic proximity to health care, in
care-seeking behavior of patients, or in practice patterns of physicians.10
For this and other reasons, determining asthma
prevalence is problematic. There is no highly sensitive
and speciﬁc “gold standard” for the diagnosis of
asthma, as there are for some other chronic illnesses.
Historically, asthma prevalence has been measured in
epidemiologic surveys through asking questions about
either a diagnosis of asthma, a history of wheezing, or
both. Wheezing illness may be a manifestation of a
condition other than asthma. And while questionnaires
eliciting self-reports of physician diagnoses of asthma
have been shown to be valid for both children and
adults, these data are inﬂuenced by patterns of contact with medical care and diagnostic practices.11 Standardized laboratory methods of asthma diagnosis are
also problematic. For example, the methacholine challenge test, a measure of bronchial hyper-responsiveness (BHR) used primarily in research settings, is a
relatively insensitive and nonspeciﬁc tool for determining asthma prevalence.12 Both children and adults
may demonstrate BHR without a prior history of
asthma, and a diagnosis of asthma without BHR.13–16
We need to better understand the reasons for higher
levels of reported asthma prevalence among some
populations. There is some recent evidence that hospitalization rates for wheezing illness (asthma and bronchiolitis) for AI/AN infants are signiﬁcantly higher
than those for infants in the general population.17,18 It
is possible that host differences, viral exposures, or
non-biologic factors such as likelihood of a physician
diagnosis play a role in these differences for some
communities. Furthermore, little is known about
whether this difference between infant populations
persists into later childhood as a disparity in the prevalence of either wheezing symptoms or asthma. To begin exploring this question, we conducted a preva-

lence study of two convenience samples of AI/AN
middle school students. This study afforded us the
opportunity to compare two methods of measuring
asthma prevalence—self-report of a physician diagnosis and self-report of symptoms—for two samples of
children.
We surveyed all middle school students at an AI/
AN tribal school in Tacoma, Washington (metro WA),
and at three schools serving predominately AI/AN
children in the Yukon Kuskokwim (Y-K) Delta region
of southwest Alaska (non-metro AK). These locations
were chosen for two reasons: 1) to represent AI/AN
populations that differed in their proximity to metropolitan areas, and 2) our research group had prior
working relationships with the two communities. We
restricted the data analysis to responses from AI/AN
students.
The 75,000-square-mile Y-K River Delta in southwest
Alaska is inhabited by 21,000 people, 82% of whom
are Yup’ik Eskimos, while 7% are from other indigenous groups.19 The Y-K Delta corresponds roughly to
the traditional lands of the Yup’ik, who live primarily
in remote villages. The town of Bethel has a population of 5,500 and serves as the regional hub for 56
villages.20 The Y-K Health Corporation, a regional tribal
health corporation, operates a local hospital and clinic
system that serves as the hub for a network of health
aides in the surrounding area.20 The health aides provide front-line health care in the Y-K Delta villages,
with telephone support from physicians in Bethel.
In Tacoma, Washington, an industrial port city, the
Indian Health Service (IHS)–afﬁliated Takopid Health
Center serves more than 11,000 enrolled members of
AI/AN tribes (Personal communication, Cliff O’Callahan, MD PhD, Pediatrician, Takopid Health Center,
October 1998). AI/AN children receive inpatient care
at Tacoma’s children’s hospital because there is no
IHS-afﬁliated facility available. Chief Leschi School
provides public education for preschool through 12th
grade AI/AN children from throughout the Tacoma
area. The city of Tacoma has been designated by the
Census Bureau as a Primary Metropolitan Statistical
Area and is part of the larger Seattle-Tacoma-Bremerton Consolidated Metropolitan Statistical Area.21
METHODS
Subjects
We surveyed all 6th through 9th grade students in one
town and two Alaska coastal village schools serving
predominately AI/AN children in the Y-K Delta region in the fall of 1997. We surveyed 6th through 8th
grade students at the Chief Leschi School in Tacoma
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in the fall of 1998. For the present study, we analyzed
the responses of participants who reported their
ethnicity as AI/AN and their age as 11–16 years.
Permission for the study was obtained from the
school principals and superintendents; the Puyallup,
Emmonak, and Hooper Bay Tribal Councils; the Y-K
Health Corporation Executive Board; the Northwest
Portland Area Indian Board; and the Institutional
Review Board at the University of Washington. Parental consent was passive; that is, parents were informed
of the survey and instructed to respond to the school
or investigators only if they did not wish their children
to participate.
Measures
The International Study of Asthma and Allergy in
Children (ISAAC) group has developed and validated
a written questionnaire to assess the prevalence and
severity of asthma and allergic disease in deﬁned populations using simple standardized questions.22.23 The
ISAAC questionnaire has been administered to middle
school–aged students at 155 centers in 56 countries.23
In addition, the ISAAC group has developed and validated a videotape and accompanying questions that
have been used to determine asthma prevalence among
school-aged children at approximately 100 of these
sites.23,24
The ISAAC videotape supplements the written questionnaire with ﬁve scenarios of school-aged children
displaying asthma symptoms. The purpose of showing
signs and symptoms of asthma instead of using words
to describe them is to reduce or eliminate language or
translation bias.25 We used the international version of
the video survey, ISAAC 3.0, which shows children
from different ethnic groups.25,26
Following several demographic questions, the questionnaire included 29 items addressing symptoms and
health care utilization. The demographic questions
included date of birth, gender, racial/ethnic identiﬁcation (Native American/Eskimo; white; Asian/Paciﬁc
Islander; African American; Hispanic; other); and tribal
afﬁliation.
The video was shown to accompany questions 14
through 18. The ﬁve scenarios of asthma symptomatology depicted in the video represent:
• Moderate wheezing at rest,
• Wheezing and shortness of breath after exercise,
• Nocturnal wheezing,
• Nocturnal cough,
• Severe wheezing and shortness of breath at rest.
The last scenario was designed to depict symptoms of
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severe respiratory distress as a proxy for severe asthma.25
For each scenario, respondents checked yes/no responses, indicating whether they had experienced the
symptom at any time in their lives, and whether they
had experienced it once or more in the previous 12
months.
The other asthma-related questionnaire items were:
• Have you ever had asthma?
• Did a doctor ever tell you that you had asthma?
• In the last 12 months:
— have you had wheezing or whistling in the
chest?
— has wheezing ever been severe enough to
limit your speech to only one or two words
at a time between breaths? [proxy for severe
asthma]
— how many attacks of wheezing have you had?
[four or more a proxy for severe asthma]
For the present study, we added two items regarding
health care utilization that had been used in a crosssectional asthma prevalence study of Seattle middle
school students by co-authors GJR and BHM.
• In the last 12 months:
— approximately (best guess) how many times
did you go to the doctor for wheezing, dry
cough, and/or breathing difﬁculties?
— Non-metro AK sample: approximately (best
guess) how many times did you go to a village health aide or an emergency room for
wheezing, dry cough, and/or breathing difﬁculties? Metro WA sample: approximately
(best guess) how many times did you go to
an emergency room for wheezing, dry
cough, and/or breathing difﬁculties?
Survey administration
Study staff and teachers administered the survey during regular class time. In Alaska, students were surveyed at the local elementary school which housed the
6th graders, and at the local high school for the 7th
through 9th graders. Each classroom was surveyed separately. In Tacoma, 7th and 8th grade students participated simultaneously, via schoolwide video. The 6th
graders, who were in a different building on campus,
completed the survey at a different time, also using
central video access.
Viewing of the video and completion of the written
questions took approximately 20 to 25 minutes. At
both study sites, the survey team was led by researchers experienced in survey administration, including
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sample was 13.1 years (mean 13.0 years), and 46.9%
were female. The median age of the students in the
non-metro AK sample was 13.2 years (mean 13.3 years);
53.2% of the students were female.

co-authors Lisa White and Barbara Morray. To reduce
potential literacy bias, the research staff read the questions to all 6th grade classes. School attendance ﬁgures, ascertained on the day of the survey, were used
as denominators in calculating response rates.
A total of 629 surveys were completed, 163 in metro
WA and 466 in non-metro AK. Four students were eliminated from the metro WA sample because of age, and
12 because they did not self-report as AI/AN, leaving a
total of 147 students, or 73.4% of those in attendance
on the day of the survey. Fourteen students were eliminated from the non-metro AK sample because of age,
and 87 because they did not self-report as AI/AN, leaving a total of 365 students, or 77.7% of those in attendance. Limited resources prohibited data collection
from students missing on the day of the survey.

Symptom prevalence
Symptom prevalence was assessed based on past-year
symptoms to capture current asthma, to reduce recall
error, and to be consistent with international ISAAC
analyses. We found no differences between the metro
WA and non-metro AK students in responses to four
of the ﬁve video scenarios. (See Table 1.) Overall,
8.5% of participating AI/AN students reported having
had moderate wheezing at rest in the previous 12
months, 10.9% reported wheezing after exercise, 7.7%
reported nocturnal cough, and 5.3% reported severe
wheezing at rest, the scenario used as a proxy for
severe asthma. A higher percentage of metro WA students than of non-metro AK students reported nocturnal wheezing (6.2% vs. 1.7%, OR 3.9; 95% CI 1.24,
12.59).
There were no differences between the metro WA
and non-metro AK students in responses to two of the
three non-video items on the questionnaire that addressed asthma-related symptoms over a 12-month
period. Overall, 14.6% of participating AI/AN students reported having experienced wheezing or whistling in the chest in the previous 12 months, and 3.1%
reported four or more attacks of wheezing in the pre-

Analysis
We expressed differences between metro WA and nonmetro AK students in asthma prevalence and health
service utilization as odds ratios. We assessed the signiﬁcance of these comparisons using 95% conﬁdence
intervals around the odds ratios.
RESULTS
Population characteristics
The two study samples were similar in age and gender.
The median age of the students in the metro WA

Table 1. Prevalence of asthma symptoms over a 12-month period reported by 512 middle school students
ages 11–16 years who self-identified as American Indian or Alaska Native

Metro WA
n = 147
Symptom in previous 12 months
Video questions
Moderate wheezing at rest
Wheezing and shortness of
breath after exercise
Nocturnal wheezing
Nocturnal cough
Severe wheezing and shortness of
breath at restb
Other asthma-related questionnaire items
Wheezing or whistling in the chest
Wheezing severe enough to limit speechb
4 attacks of wheezing b
a

Non-metro AK
n = 365

Percent

Percent

OR

95% CI

8.9

8.3

1.08

0.52, 2.23

14.7
6.2
4.1

9.4
1.7
9.1

1.66
3.90
0.43

0.89, 3.07
1.24, 12.59 a
0.16, 1.10

6.2

5.0

1.26

0.51, 3.05

18.4
10.2
3.4

13.2
4.7
3.0

1.49
2.33
1.13

0.86, 2.56
1.07, 5.06 a
0.34, 3.61

Signiﬁcant difference between samples
Item designed to represent severe asthma

b

Metro WA = metropolitan Tacoma, Washington, area
Non-metro AK = non-metropolitan Yukon-Kuskokwim (Y-K) River Delta, Alaska
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Table 2. Prevalence of asthma, asthma diagnosis, and respiratory-related medical visits reported by
512 middle school students ages 11–16 years who self-identified as American Indian or Alaska Native

Metro WA
n = 147

Non-metro AK
n = 365

Variable

Percent

Percent

OR

95% CI

Ever had asthma
Ever diagnosed with asthma by physician
Respiratory visit b in past 12 months
Physician diagnosis of asthma, among subset
with respiratory visit

17.6
16.1
24.1
(n = 35)
51.4

10.0
7.6
27.1
(n = 99)
18.9

1.93
2.33
0.85

1.06, 3.49a
1.23, 4.39a
0.53, 1.35

4.53

1.81, 11.44a

a

Signiﬁcant difference between samples
“In the last 12 months, approximately (best guess) how many times” did you go to the doctor, emergency room, or village health aide
“for wheezing, dry cough, and/or breathing difﬁculties?”
b

Metro WA = metropolitan Tacoma, Washington, area
Non-metro AK = non-metropolitan Yukon-Kuskokwim (Y-K) River Delta, Alaska

vious 12 months, a proxy for severe asthma. In response to another indicator of severe asthma, more
metro WA students than non-metro AK students reported speech-limiting wheezing over a 12-month period (OR 2.33; 95% CI 1.07, 5.06).
We compared the percentage of positive responses
to any of the three video scenarios showing wheezing
(moderate wheezing at rest, wheezing after exercise,
or nocturnal wheezing) to the percentage of positive
responses to the primary non-video question regarding wheezing or whistling in the chest.27 We found no
difference between responses to the video scenario
and responses to the single non-video question. In
metro WA, 17.0% answered positively to any of these
three video scenarios with regard to the previous 12
months, and 18.4% reported wheezing or whistling in
the chest in the previous 12 months in response to the
non-video question. In non-metro AK, 14.5% reported
any of these three video symptoms, and 13.2% answered yes to the non-video question.
Asthma diagnosis and respiratory visits
Children in the metro WA sample were signiﬁcantly
more likely to report ever having asthma and ever
having been diagnosed with asthma by a doctor
(Table 2). However, there was no difference between
the groups in the percentages of respondents who
reported having visited a medical provider or emergency department for wheezing, dry cough, and/or
breathing difﬁculties in the previous 12 months.
Among the subset of children who indicated that they
had made one or more respiratory visits, those in metro
WA were 4.53 times as likely as those in non-metro AK
to report ever having had a diagnosis of asthma.

DISCUSSION
Using a validated survey instrument, we found no differences between the two samples in the prevalence of
asthma symptoms reported in response to four of ﬁve
video scenarios or two of three non-video questionnaire items. Although overall the prevalence of asthma
symptoms appeared similar for the two samples, two
differences were noted: a higher percentage of children reporting nocturnal wheezing and wheezing severe enough to limit speech among the metro WA
children than among the non-metro AK children.
While this may imply that a subgroup of the metro WA
sample had more severe asthma than the non-metro
AK group, we are unable to conclude this because of
the similarities between groups in the remaining six
variables. No differences were noted between the two
sites in health care visits for wheezing, dry cough,
and/or breathing difﬁculties. Yet among those children who had made a respiratory visit, those in the
metro WA sample were much more likely than those
in the non-metro AK sample to report ever having
received a physician diagnosis of asthma.
The ISAAC video survey has been used at four other
North America sites: Seattle; Chicago; Hamilton,
Ontario; and Saskatoon, Saskatchewan.23 Our asthma
prevalence results tend to be lower than those found
at these sites.23 Because these surveys have all been
conducted with convenience samples of middle school
students, it is impossible to know whether there are
true prevalence differences among populations.
The limitations inherent in measuring asthma
prevalence make it difﬁcult to know whether our
ﬁndings represent differences in diagnostic behavior,
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differences in health beliefs of the affected individuals
and their families, or true biologic differences between
the two study groups. The ﬁndings may also reﬂect
literacy differences between these groups of children;
however, we read the survey questions to the youngest
participants (6th graders) in an attempt to reduce this
potential source of bias. There may also be unmeasured differences in access to health services between
these groups. When we restricted our analysis of physician diagnosis to the subset of respondents who had
made a respiratory visit in the previous year, the differences between the two samples were even greater. After discussing our ﬁndings with the medical communities at both study sites, we concluded that differences
in diagnostic behavior on the part of medical providers accounted for most of the difference in the likelihood of a patient receiving an asthma diagnosis.
Bronchiolitis, an infection of the small airways most
commonly due to parainﬂuenza or respiratory syncytial viruses, is the most common cause of wheezing in
infants, an age group for which diagnostic confusion
with asthma is likely.17 The prevalence and severity of
bronchiolitis in the Y-K Delta region of Alaska are
orders of magnitude greater than that seen in the rest
of the United States.28 It is possible that asthma-like
symptoms are more likely to be triggered by viral respiratory illness and less likely to be triggered by airborne allergens for children in rural Alaska than for
children in the rest of the country. Accordingly, children in rural Alaska may be more likely to receive
diagnoses such as reactive airways disease or recurrent
bronchiolitis than a diagnosis of asthma. We are not
aware of any data regarding the prevalence of atopy
(allergic reaction) to common indoor airborne allergens among this northern-latitude population.
Although the ISAAC survey is designed to minimize
cultural differences in determining asthma prevalence,
these differences may still inﬂuence symptom reporting. According to several Yup’ik health care workers
with whom we spoke, the Western concept of asthma
is not part of the Yup’ik health belief system. Although
the non-metro AK community may be using a different label than used in other areas, the reported rates
of asthma symptoms were generally similar for the two
groups. While our ﬁndings from these two non-random
AI/AN samples should not be generalized to other
rural and urban populations, they do provide evidence
that physician diagnosis of asthma may vary according
to locale, even when clinicians are presented with similar clinical pictures.
Variables such as socioeconomic status, ethnicity,
and urban vs. non-urban residence may prove to be
more strongly associated with receiving a physician

diagnosis of asthma than the prevalence of asthma
symptoms.29 For example, Cunningham and colleagues
reported that African-American children in urban
Philadelphia were twice as likely to report having been
diagnosed with asthma as their white counterparts,
but equally likely to report persistent wheeze in analyses controlled for several social, health history, and
home environment factors.30
Recent reports have described increases in childhood asthma prevalence and severity, especially among
low-income, urban populations.3,8,9 Our study suggests
that future research should consider the inﬂuence of
patients’ health beliefs and patterns of health service
use as well as physicians’ patterns of diagnosis in explaining these trends.
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