
Impact of Anxiety and Depression on Functional Impairment in
Adolescents with Asthma

Elizabeth McCauley1,2,3, Wayne Katon1, Joan Russo1, Laura Richardson2, and Paula
Lozano2
1 Department of Psychiatry and Behavioral Sciences, University of Washington, Seattle, WA
2 Child Health Institute, University of Washington
3 Seattle Children’s Hospital and Regional Medical Center

Abstract
Objective—To assess the association of anxiety and depression with psychosocial and asthma
related functional impairment in a large population-based sample of adolescents with asthma.

Method—The sample consisted of 767 youths ages 11 to 17 with a documented diagnosis of, and
active treatment for, asthma. Phone interviews were completed with each youth and one parent to
assess asthma related symptoms and self-report of psychosocial and asthma related functional status.
Structured diagnostic interviews (C-DISC) were administered to determine psychiatric diagnoses.
Weighted multiple linear regression models were employed to identify variables that were
independently and significantly associated with levels of functioning.

Results—125 youths (16.2%) met DSM-IV criteria for ≥1 anxiety and depressive disorders in the
last 12 months. After controlling for demographic variables, greater severity of self-reported
depressive and anxiety symptoms and presence of ≥1 DSM-IV anxiety or depressive diagnosis were
associated, with psychosocial and asthma related functional status. The mental health factors were
more strongly associated with measures of asthma and psychological functional outcomes than the
modified HEDIS asthma risk measure.

Conclusions—Increased awareness of the need to assess and effectively treat psychiatric
symptoms in youth with asthma may reduce the functional burden associated with asthma.
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INTRODUCTION
Morbidity and mortality due to asthma have increased in recent years, particularly among
children and teenagers [1] suggesting the need for improving both control and prevention
measures [2]. Numerous patient characteristics have been found to influence functional
impairment and health utilization (emergency room and inpatient admissions) associated with
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asthma, including age, poverty, gender, psychosocial factors, psychiatric disorders and
ethnicity [3–6]. Co-existing medical conditions such as allergic rhinitis and sinusitis have been
shown to play a role in determining functional impairment in youth and adults with asthma but
the contribution of comorbid psychiatric conditions has received less attention.

Asthma in childhood and adolescence is associated with increased risk for depression and
anxiety disorders [7–10]. In fact, some investigators propose that asthma, anxiety and
depression “ are all the “consequence of dysregulation of physiologically critical biochemical
pathways” in that the same neurotransmitters that regulate affect may be involved in processes
such as bronchoconstriction and inflammation [11]. It has also been posited that childhood
adversity and other family factors may play a significant role in increasing risk for both asthma
and mental health problems [12].

Comorbid anxiety or depressive disorders in patients with asthma may have a significant impact
on the youth’s ability to cope effectively with their asthma. Less active asthma management
as reflected in nonadherence to medication, monitoring peak expiratory flow and
recommendations to quit smoking, may worsen asthma symptom burden, increase medical
utilization and costs and lead to increased functional impairment. Anxiety and depressive
disorders may also directly impact a youth’s perception and interpretation of symptoms, which
could in turn increase anxiety and decrease ability to actively manage asthma symptoms [13].
In turn, asthma symptoms may interfere with functioning and precipitate anxiety and
depressive disorders [14]. A recent study showed that inner-city children with asthma who
scored higher on a measure of psychological distress had more hospitalizations, more days of
wheezing and lower functional status than those scoring lower on distress [15]. A more
sophisticated understanding of the interplay between emotional distress and asthma is clearly
needed.

This paper begins to explicate the interaction of anxiety and depressive disorders and asthma
by examining behavioral and asthma related functional outcomes in a large sample of
adolescents with asthma enrolled in a health maintenance organization, while controlling for
asthma severity using a standard measure. Both dichotomous (DSM-IV anxiety and depressive
disorders ) and continuous measures of anxiety and depression are included. As depicted in
Figure 1 we hypothesize that youth with comorbid asthma and ≥1 anxiety or depressive
disorders will report more impairment in psychosocial and asthma related functional status
than youth with asthma alone, even after controlling for asthma disease severity. Findings from
this work will have significant implications for treatment. If these comorbidities are associated
with poorer psychosocial and asthma related functional status then improved quality of
treatment for anxiety and depressive disorders in patients with asthma may be one overlooked
strategy which could lead to improved self-care, symptomatic, functional and medical
outcomes..

METHODS
Setting

The Stress and Asthma Research (STAR) study was developed by a multidisciplinary team of
researchers working with a large nonprofit health maintenance organization (HMO) with 25
clinics with an additonal 75 contracted clinics. This HMO has mental health services that
patients can either be referred to by their primary care physician or can self-refer to and
computerized cost and accounting systems that have organized utilization and cost summaries
of every enrollee since 1989. The study protocol was reviewed and approved by the
cooperative’s institutional review board.
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Sample Recruitment
Potential participants were identified from administrative data using the following criteria: 1)
individuals between 11 and 17 years of age enrolled in an insurance plan for at least 6 months;
2) at least one of the following types of utilization in the prior year: a) hospitalized with an
asthma diagnosis and ≥1 asthma prescriptions; b) ≥1 emergency room or urgent care visit with
an asthma diagnosis and ≥ 1 asthma prescriptions; c) ≥2 office visits with an asthma diagnosis
and ≥1 asthma prescriptions; d) only 1 asthma visit but ≥2 asthma prescriptions filled on
different days; e) ≥4 prescriptions for asthma medication; f) ≥1 visit in the past year with an
asthma diagnosis and another in the past 18 months and ≥1 asthma prescriptions. These criteria
were developed to screen out patients with mild asthma (i.e. exercise induced only). Individuals
diagnosed with bipolar disorder or schizophrenia were excluded.

Of the 1458 children/adolescents and parents in the initial sample, 1288 proved eligible.
Following receipt of a letter inviting participation in the study, both the parent and the child/
adolescent provided informed consent. They then completed a telephone interview that
included a 10- to 15-minute parent interview and 45- to 75-minute child/adolescent interview.
The parent interview included confirmation that their child had been diagnosed with asthma,
use of asthma medication, questions about other mental health or behavioral problems, prior
mental health diagnoses and treatment, and demographic questions. A total of 833 eligible
parents gave consent and permission for us to contact their child/adolescent with asthma. Of
these, we completed 781 child/adolescent interviews for a final recruitment rate of 60.6%
adolescents. Twelve parents were unable to be interviewed so 59.7% parents (N = 769)
completed the interview. Two youths did not complete the C-DISC 4.0, and 12 parents refused
access to youth medical records. Our final propensity weighted (see below) sample sizes are
767 youth and 757 parents.

Characteristics of the final sample are depicted in Table 1; the mean age was 13.97 with a
standard deviation of 1.93. 46.4% of the sample were female. The sample was 75% to 80%
Caucasian and median household income based on zip codes and US census data was $50, 460
(SD = 17,015).

Procedures
All survey contacts were conducted via telephone. At the time of interview, informed consent
was obtained both from a parent and the youth study participant. The telephone interview
included a 10 to 15 minute parent interview of the consenting parent and 45 to 75 minute child/
adolescent interview. The parent interview included confirmation that their child had been
diagnosed with asthma, use of asthma medication, questions about prior mental health
diagnosis and treatment, and demographic questions. The child interview included a more in-
depth assessment of asthma related symptoms and issues and psychological functional status.

Measures
Demographics—The parent interview included questions about the child’s race/ethnicity,
education and employment status for both the responding parent and his/her partner, marital
status of the responding parent, and number of children in the household. Child age and sex
was obtained from administrative data and confirmed with the parent. The families’ address
and zip code were used to develop a GEO code, which is the median household income based
on census block group.

Psychiatric Diagnoses—The child/adolescent interview included the following measures.
The Childhood Anxiety Sensitivity Index (ASI) [16,7] is an 18-item self report measure which
assesses fear of anxiety symptoms and catastrophic cognitions regarding bodily sensations.
The ASI includes items such as “It scares me when my heart beats rapidly”.....when I become
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short of breath”; When I cannot keep my mind on a task, I worry that I might be going crazy”).
High scores on the ASI in patients with asthma have been shown to correlate with anxiety
comorbidity [16,17]. The Mood and Feelings Questionnaire [18] short form (SMFQ) is a 13-
item questionnaire that codes symptoms on a 3-point scale (“true”, “sometimes true”, “not
true”). Example items include “ I felt miserable or unhappy”; “I did not enjoy anything at all”;
“ I felt that I was a bad person.”) This scale has been found to have high reliability and validity
and the short form is made up of items that best discriminated depressed and non-depressed
children in field trials using structured psychiatric interviews [18]. Other mental health and
behavioral concerns including attention problems, rule-breaking behaviors, aggressive
behavior and somatic complaints were assessed using the Child Behavior Checklist [19]

The child/adolescent interview also included a computer assisted telephone version of the
depression and anxiety modules from the Diagnostic Interview Schedule for Children NIMH
DISC-4.0 [20], a reliable and valid structured interview designed for lay interviewers to
diagnose DSM-IV disorders in children and adolescents. Telephone versions of structured
psychiatric interviews have been found to have a high correlation with in-person interviews
[21,22].

All interviewers received 12 hours of classroom and hands-on training, including project-
specific training on the Computerized Diagnostic Interview Schedule for Children (C-
DISC-4.0). The C-DISC-4.0 training leader (EM) completed C-DISC training at Columbia
University and was authorized to train others. Interviewers were also required to perform a
series of interviews proving their ability to handle a wide array of responses that typically occur
in the course of telephone interviewing. Interview quality was continuously assessed through
silent monitors installed on all telephones. Written feedback on errors, and corrective
instruction were provided.

Assessment of Functional Impairment—The 13-item Columbia Impairment Scale
(CIS) [23] is a psychosocial functional impairment scale with high reliability and validity that
is widely used in youth anxiety and depression studies. Items follow the uniform lead in of “In
the past 3 months, in general, how much trouble have you had with:” and include “getting into
trouble”; getting along with your mother/mother figure”; getting along with other kids your
age”; your school work or doing your job”. It has been shown to be highly correlated with other
indicators of psychological dysfunction and with the clinician-rated Children’s Global
Assessment Scale (CGAS) [23,24].

The Child Health Survey-Asthma (CHS-A) is an asthma functional status measure with high
reliability and validity in capturing a broad range of asthma-related experiences [25]. The
instrument contains 3 scales (physical health, emotional health, activity limitations) which are
rated on a 5 point scale from 1 (all of the time) to 5 (none of the time). Examples of the physical
health items include “During the last 2 weeks, because of your asthma, how much of the time
have you …”had shortness of breath”,”wheezing without a cold”. Examples of the emotional
health items include “ how much did the following statements describe you in that last two
weeks”, ”I was upset about having asthma”, I felt left out by other people because of my
asthma”, I was angry about having to take asthma treatments”. Examples of the activity
limitation items include “how much of the time were you limited from participating in the
following activities—“school gym classes”, strenuous activities such as running fast or playing
hard”, moderate activities such as bike riding or walking upstairs”, “mild activities such as
walking” (activity limitations).

Asthma severity was assessed using a modified version of the Health Plan Employer Data and
Information Set (HEDIS) [26] definition of children/adolescents who are at high risk of adverse
asthmatic events. Reviews of the HEDIS as an asthma measure indicate that while it is the most

McCauley et al. Page 4

Gen Hosp Psychiatry. Author manuscript; available in PMC 2009 October 30.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



widely used tool it may overclassify patients with intermittent asthma as having persistent
asthma [27]; . In an effort to improve sensitivity and specificity of the HEDIS measure as a
risk factor for subsequent medical costs and adverse events in the current study we used a more
conservative medication criteria (criteria 1 below) than is used in the standard HEDIS criteria.
In this modified definition, meeting criteria for any of the following four health care utilization
variables over a 12-month period identify the individuals at high medical risk: 1) ≥1 oral steroid
prescriptions for asthma over a 12-month period; oral steroids are used only with youth with
more severe disease; 2) >1 emergency visit or hospitalization for asthma; 3) ≥4 ambulatory
visits for asthma. These criteria were used to divide the overall sample into three groups
reflecting mild (No high medical risk markers), moderate (1 marker of high medical risk) or
severe (2 or more markers of high medical risk).

Statistical Analyses: We examined differences in unidentified data between survey
respondents and non-respondents using GHC automated data. Due to the response rate of about
60% we estimated the propensity to, or the probability of responding to the survey (yes/no) as
a function of the following variables: age, gender, being on Medicaid or state-funded insurance
because of low income, Eastern versus Western Washington, Pediatric Chronic Disease Score
[28], number of primary care visits, number of asthma-related emergency room visits and
hospitalizations, oral steroid prescriptions, any prescription for antidepressant or anti-anxiety
medication, number of specialty mental health visits, and an ICD-9 diagnosis of anxiety or
depression. All health utilization variables refer to the prior 12 months.

Using these predictors, we estimated a response probability (using PROC logistic of SAS) for
each survey respondent (response propensity score). All analyses in this study are weighted
analyses (weights inversely proportional to estimated probability of response) rescaled to sum
to the observed sample size (i.e. the number of survey respondents). In weighted analyses,
individuals with a low probability of response were given a higher weight to represent the
larger number of non-respondents with similar characteristics. Weighting was used to adjust
for the fact that only a subsample of the eligible group care cooperative population were
included in the sample.

The two study groups (those with no psychiatric diagnoses, and those with at least one anxiety
or depression diagnosis) were compared on demographic and clinical variables using chi square
analyses with corrections for continuity for the categorical variables and t tests for the
continuous variables.

In order to identify variables that were independently and significantly associated with levels
of functioning on the four measures of functional impairment, weighted multiple linear
regression models were employed. Our dependent variables were the CIS and the three CHS-
A scales (emotional, physical and activities). In the first step of the analyses, we tested the
significance of the covariates (i.e., demographic indicators) in each model and retained only
significant variables. In the second step, we added the asthma severity variable and retained it
in the model regardless of statistical significance. In the third step we added the three
psychological independent variables of interest: a diagnosis of anxiety and/or depression, the
mood feelings questionnaire and the anxiety sensitivity index. In the last step we tested for
two-way statistical interactions of the 3 independent variables and the asthma severity indicator
using backwards and forwards stepwise techniques. None of the interactions were statistically
significant for any model. Therefore, the final models presented contain significant covariates,
asthma severity, and the statistically significant independent variables. No significant
demographic variable from the first step lost its significance in the presence of the significant
asthma or independent variables.
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Finally as a sensitivity analysis, we ran the four multiple regression analyses without the use
of the weights. The results were nearly identical to those found using the weighted approach
and therefore the weighted results are presented.

Results: A total of 125 children/adolescents met DSM-IV criteria for one or more anxiety and
depressive disorders in the last 12 months (16.2%) with 68 (8.9%) having an anxiety disorder
alone, 20 (2.5%) a depressive disorder alone, and 37 (4.8%) both an anxiety and depressive
disorder. The presence of an anxiety or depressive disorder was distributed evenly across all
age groups within the sample. Only 35% of youth with ≥1 anxiety and depressive disorders
and 43% of those with major depression had been recognized by the medical system over the
12-month period prior to these interviews [29]. Furthermore, only 10% of youth with >1 DSM
IV anxiety or depressive disorders and 20% of those with major depression received 4 or more
sessions of psychotherapy and only 14 (11.4%) of youth with >1 anxiety or depressive disorders
and 9 (16.1%) of youth with major depression received 90 days or more of an antidepressant
prescription [29].

Table 1 summarizes the demographic characteristics and questionnaire responses of youth
without an anxiety or depressive disorder compared to those with ≥1 anxiety or depressive
disorders. As reported by Katon [30], youth in this sample with a disorder were more likely to
be female, to have a parent with less than high school education, and to have a lower median
household income than youth with no diagnosis. There was no significant difference between
the groups on the modified HEDIS asthma severity measure. The group with at least one anxiety
or depressive disorder had mean scores indicating significantly worse psychological symptoms
(SMFQ, ASI) and functioning (CIS, CHS-A scales).

Given the overlapping nature of the constructs measured, Table 2 presents the correlations
between each of the measures. Table 3 presents the results of the regression models for the
association between youth asthma and mental health characteristics and the four functional
status outcomes. Standardized betas that represent the relative importance of the association
of the variable with the outcome controlling for the other model variables and adjusted R2’s
are presented. Standardized betas allow you to compare the association of variables that are
measured in very different units. They are numerically very similar to the correlation of the
variable and the outcome controlling for all the other model variables (partial correlation). At
each step the incremental R2 and its significance is presented. The betas presented are those
from the full model.

All four models explained statistically significant amounts of variance in the functional status
outcomes. The adjusted R2s ranged from .47 for the CIS to .13 for the CHS-A activities scale.
Gender, GEO code income, having a Caucasian parent and parental employment were
significant covariates in the models: Female youths had worse functioning than males on the
CHS-A activities scale [Adjusted mean ± SD for females = 80.9 ± 17.6; males = 86.0 ± 16.0].
In contrast, on the CIS, female youths reported less impairment in functioning [Adjusted mean
± SD for females = 10.8 ± 9.0; males = 11.8 ± 8.6] however, the difference of 1 point is not
clinically meaningful. Increasing median household income was associated with better
functioning on the CHS-A activities scale (r = .15). Having a Caucasian parent was associated
with better functional status on the CHS-A emotional scale functioning [Adjusted mean ± SD
for youth with white parents = 84.2 ± 14.1; non-Caucasian parents = 81.8 ± 16.6], having least
one parent employed was associated with less impairment on the CIS scale [Adjusted mean ±
SD for not employed = 13.2 ± 10.4; employed = 11.2 ± 8.8] but these differences are not
clinically meaningful and are only statistically significant due to the large sample size.

Asthma severity (modified HEDIS score) was significantly associated with more severe
impairment on the CHS-A Emotional and Physical Functional status scales, but not with the
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CHS-A Activities score or the CIS. Although increases in asthma severity were associated with
poorer functioning, the actual R2s of 1% – 2% are not clinically meaningful.

The psychological variables were significantly associated with all 4 outcomes with incremental
adjusted R2s ranging from .07 for CHS-A Activities scale to .46 for the CIS. In spite of the
potential colinearity of the psychological variables they all explained independent and
significant variation in the outcomes. Based on the size of the beta coefficients, the associations
appear to be clinically meaningful.

No statistically significant interactions of asthma severity and the psychological variables were
found. This indicates that asthma severity and the psychological variables are additive in their
explanatory power for functional impairment and there is no negative synergism. As depicted
in Figure 2 for each level of increasing asthma severity, there are similar decreases in
functioning among youths with an anxiety and/or depressive diagnosis. At each level of asthma
severity, meeting criteria for ≥1 anxiety and/or depressive disorder was associated with
increased functional impairment.

DISCUSSION
This goal of this paper was to explore the extent to which psychiatric factors as reflected in
DSM-IV anxiety and depressive diagnosis and severity of self-reported anxiety and depressive
symptoms play a significant role in how young people with asthma function in terms of both
asthma related and psychosocial adjustment.. These data from this large epidemiological study
of adolescents with asthma in an HMO revealed that self-report of depressive and anxiety
symptoms and presence of ≥ DSM-IV anxiety or depressive diagnosis each independently are
associated with more impaired psychosocial and asthma related functional status. Each of these
depression and anxiety measures were more significantly associated with all four functional
outcomes than the modified HEDIS asthma risk measure. After controlling for a host of
demographic variables (age, gender, parental employment, parental education, family median
income, race and whether the family lived in a more urban (west) or rural (east) part of the
state) youth who endorsed more symptoms of depression or anxiety also reported greater
psychosocial and asthma related functional impairment. The fact that a similar degree of
additive impairment based on having ≥1 anxiety or depressive disorder was seen at each level
of asthma severity suggests that this effect is not due to greater severity of asthma in youth
with psychiatric disorders. It is possible that some overlap in content on the symptom and
behavioral function measures would explain the stronger association observed between
depression and anxiety and psychosocial versus asthma related function. Furthermore, anxiety
and depression were not significantly related to asthma severity as reflected in the modified
HEDIS scoring system. These findings suggest that identification and treatment of psychiatric
comorbidities may be one promising strategy to improve asthma outcomes.

These findings complement the significant body of work that has been conducted with adults.
Large epidemiologic studies of patients with illnesses such as diabetes mellitus [31] and
coronary artery disease [32] have also shown that depression is associated with increased
functional impairment after controlling for severity of disease. Studies of adults have
consistently found that comorbid depressive and anxiety disorders are associated with
increased symptom burden in patients with chronic medical illness, potentially worsening the
disability associated with these illnesses [33]. Wells and colleagues [34] demonstrated that
when major depression is comorbid with medical illness, there is additive functional
impairment. Studies have also demonstrated that major depression and anxiety disorders have
an adverse impact on adherence to self-care regimens (i.e., diet, exercise, quitting smoking) in
adult patients with chronic medical illness [31–37]. A recent meta-analysis of the effect of
depression and anxiety on adherence by Dimatteo and colleagues [38] showed that, compared
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to nondepressed/nonanxious patients, the odds were three times greater that depressed and
anxious patients would be nonadherent with medical treatment recommendations.
Nonadherence may cause increased complications, health utilization and medical costs as well
as worsen the course of symptoms and physical impairment due to medical illness [39].

Less research has been reported on the impact of mental health problems on the functional
status of asthmatic youth. However, in a recent study of adolescents, Kean and colleagues
[40] found that, even after accounting for asthma severity, asthma functional morbidity was
significantly associated with anxiety, depressive and asthma related Post Traumatic Stress
symptoms. Anxiety and depression may be more common in youth with asthma because the
same neurotransmitters that regulate affect may be involved in processes such as
bronchoconstriction and inflammation [11] Others propose that experience with asthma may
generate fearful or catastrophic beliefs about respiratory symptoms which provoke and sustain
anxiety and over time, depressive symptoms [41. 42]. Furthermore, because children with
asthma have a higher level of intrinsic airway resistance, negative stressors and mood states
may be much more likely to result in significant airway changes in resistance undermining
self-confidence in learning to master these situations [43]. Decreased confidence and sense of
control to manage illness symptoms may, in turn, undermine active behavioral self-
management strategies such as taking medication regularly, monitoring peak expiratory flow
and quitting smoking. Decreased self-management may then worsen asthma symptom burden,
increase medical utilization and costs and lead to increased functional impairment.

Limitations
The cross sectional design of this study precludes causal interpretations of the findings.
Inclusion of only adolescents with health insurance limits the ability to generalize to the large
population of youth who do not have ready access to health care.. As pointed out by Goodwin
and colleagues (1 2) the association between asthma, anxiety, and depression, and in turn the
impact of anxiety and depression on functional status, may also reflect the effects of common
familial (poverty, childhood abuse) or environmental factors (exposure to secondhand smoke
or pollution). Another limitation is the reliance on self-reports for anxiety and depression as
well as asthma related functional status. While self-report of depression has been shown to
have good reliability [44], depression and anxiety can affect response style such that youth
who report more symptoms of depression or anxiety may see themselves and their ability to
function in a more negative light.

In addition, the use of the HEDIS as an independent measure of asthma severity is limited by
its lack of a biological measure. We are able to corroborate some of our findings via medical
record data but a multimethod, multisource, longitudinal approach is needed to more fully
explore the relations among these key variables over time. The strengths of this study included
sampling from a large community-based sample using a physician-based definition of asthma,
youth representing a wide range of asthma severity, and an interview based DSM-IV diagnostic
assessments as well as self-reported mood and anxiety symptoms.

CONCLUSIONS
This paper adds significantly to the literature by underscoring the need for identification and
treatment of anxiety and depressive symptoms as one strategy to improve asthma management
and outcomes. Increased awareness of, and attention to, the assessment and management of
psychiatric symptoms in youth with asthma may reduce the burden of asthma, contribute to an
improved sense of efficacy in ability to manage asthma symptoms and improve treatment
compliance and outcomes.
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Figure 1.
Model: Adverse Impact of ≥ 1 Anxiety/Depressive Disorder and Asthma Comorbidity
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Figure 2.
Relationship of CHS Physical Health Scale to Anxiety/Depressive Disorders and Asthma
Severity
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Table 1

Demographics of youth with asthma (N = 767, unless otherwise specified)

Total Sample N = 767
Anxiety or Depressive

Disorder (N=125)
No anxiety or depressive

disorder (N = 642)
Test Statistics X2(1) or t

(765)
Gender (n(%))
 Male 411 (53.6) 45 (36.0) 366 (57) X2 =17.73 (p < .001)
 Female 356 (46.4) 86 (64.0) 276 (43)
Age (mean (SD)) 13.97 (1.93) 14.2 ± 2.0 14.0 ± 1.9 1.17
Parental Education (n = 757)
 High School or Less 61 (8.0) 18 (14.8) 43 (6.8) X2 =7.76 (p = .005)
 At least some college 696 (92.0) 104 (85.2) 592 (93.2))
Race of Parent (n=754) (n (%))
 White 605 (80.3) 91 (74.5) 514 (81.4) X2 =9.11

df = 4 (p = .06) African-American 48 (6.3) 15 (12.3) 33 (5.2)
 Asian & Pacific Islanders 26 (3.5) 3 (2.5) 23 (3.6)
 Native American 51 (6.8) 9 (7.4) 42 (6.6)
 Other 24 (3.2) 4 (3.3) 20 (3.2)
Any Parent Employed 709 (93.7) 110 (90.2) 598 (94.30 2.14
% of Families from Western Washington 507 (66.1) 83 (66.4) 424 (66.0) .01
Median Income (GEO*) 50,460 (17015)) 47,211.8 (17842.0) 51,091.0 (16806.4) t (738) = 2.19 (p = .03)
Asthma Severity Measure
 Modified HEDIS**
 0 535 (69.7) 82 (65.6) 453 (70.6) 1.26
 1 170 (22.2) 32 (25.6) 138 (21.5)
 2+ 62 (8.1) 11 (8.8) 51 (7.9)
Self Report Measures
Moods & Feeling Q 3.7 (4.6) 8.7 (5.9) 2.6 (3.6) t =10.73 (p < .001)
Anxiety Sensitivity Index 11.7 (9.0) 21.5 (11.5) 9.8 (7.0) t =11.02 (p < .001)
Columbia Impairment Scale 11.2 (8.8) 19.0 (9.4) 9.7 (7.8) t =10.42 (p < .001)
Child Health Survey for Asthma –
Activities Subscale 83.7 (17.1) 74.2 (18.1) 85.6 (16.2) t =6.52 (p < .001)
Emotional Health Subscale 83.8 (14.6) 71.9 (17.4) 86.2 (12.7) t =8.71 (p < .001)
Physical Health Subscale 73.7 (15.6) 62.4 (16.4) 75.9 (14.4) t =8.56 (p < .001)
*
GEO = the median household income based on census block group.

**
HEDIS = Health Plan Employer Data and Information Set criteria/definition of children/adolescents who are at high risk of adverse asthmatic events
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