
Factors Associated With Nonresponse to a Computer-Tailored
Asthma Management Program for Urban Adolescents With
Asthma

C. L. M. Joseph, Ph.D1, S. L. Havstad, M.S.1, D. Johnson, M.P.H., M.S.W., M.S.1, J.
Saltzgaber, M.P.H.1, E. L. Peterson, Ph.D.1, K. Resnicow, Ph.D.2, D. R. Ownby, M.D.3, A. P.
Baptist, M.D., M.P.H.4, C. C. Johnson, Ph.D., M.P.H.1, and V. J. Strecher, Ph.D., M.P.H.2

1Department of Biostatistics and Research Epidemiology, Henry Ford Health System, Detroit,
Michigan, U.S.A

2Center for Health Communications Research, University of Michigan, Ann Arbor, Michigan,
U.S.A

3Clinical Allergy and Immunology, Medical College of Georgia, Augusta, Georgia, U.S.A

4Department of Internal Medicine, Allergy and Clinical Immunology, University of Michigan Health
System, Ann Arbor, Michigan, U.S.A

Abstract

Background—The ability to identify potentially resistant participants early in the course of an

intervention could inform development of strategies for behavior change and improve program

effectiveness.

Objective—The objective of this analysis was to identify factors related to nonresponse (i.e.,

lack of behavior change) to an asthma management intervention for urban teenagers. The

intervention targeted several behaviors, including medication adherence, having a rescue inhaler

nearby, and smoking.

Methods—A discriminate analysis was conducted using data from a randomized trial of the

intervention. Included in this analysis are participants who reported a physician diagnosis of

asthma, completed a baseline questionnaire, were randomized to the treatment group, completed

≥2 of 4 educational sessions, and completed ≥2 of 3 follow-up questionnaires. Ninety students met

criteria for inclusion in this subgroup analysis.

Results—In logistic regression models for medication adherence, nonresponse was related to

low baseline asthma self-regulation, odds ratio = 3.6 (95% confidence interval = 1.3–9.5). In

models for having an inhaler nearby, nonresponse was related to low baseline self-regulation and

to rebelliousness, OR = 4.7 (1.6–13.2) and 5.6 (1.7–18.0), respectively. Nonresponse to smoking
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messages was related to rebelliousness, low emotional support, and low religiosity, ORs = 7.6

(1.8–32.3), 9.5 (1.4–63.5), and 6.6 (1.5–29.8) respectively.

Conclusions—Certain variables had the ability to discriminate the likelihood of response from

that of nonresponse to an asthma program for urban, African American adolescents with asthma.

These variables can be used to identify resistant subgroups early in the intervention, allowing the

application of specialized strategies through tailoring. These types of analyses can inform

behavioral interventions.
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Background

Asthma control requires a combination of clinical management and patient self-regulation

(1). Empowering patients to change negative behaviors that increase the likelihood of

symptom flare-ups is challenging (2). Successful behavioral interventions have been

designed to modify behavior through the application of theory-based methods based on the

patient’s readiness to change and the patient’s cognitive processing in considering a change

(3). These concepts correspond to the underlying principals of tailored interventions; that is,

each patient is different.

Tailoring is defined as “any combination of information or change strategies intended to

reach one specific person, based on characteristics that are unique to that person, related to

the outcome of interest, and have been derived from an individual assessment” (4). Tailoring

allows the personalization of health information to address relevant cultural, social,

environmental, and psychological factors (5–10). Web-based disease management tools

provide a means of delivering high-fidelity, tailored interventions that are easily

disseminated to large groups of both clinic- and non–clinic-based populations. Because the

collection of user-specific information is inherent to Web-based, tailored interventions, this

approach allows the identification of participants with certain characteristics and the

exclusive delivery of certain messages to that targeted subgroup.

According to the developers of the Transtheoretical Model, in any given population there is

a subgroup of individuals who are more resistant to health interventions compared to the

majority of participants (11). Early publications suggest that about 40% of persons with risk

behaviors in a given population will be precontemplators with a low readiness to change, but

researchers have used cluster analysis to identify distinct subgroups within low readiness

stages that are particularly resistant or disengaged (12). More intensive interventions are

needed to help these individuals overcome cognitive and situational barriers to behavior

change (13).

Puff City is a computer-tailored program designed to help urban, African American

adolescents gain better control of their asthma. The program uses tailored messages to

motivate students to make positive changes in behaviors related to asthma management and

control (14). Puff City was compared to existing Web-based, generic asthma education in a
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randomized trial conducted in six Detroit high schools. Results of the trial have been

previously reported (14). Compared to the control group, students receiving the tailored

program had lower asthma-related morbidity (symptom-days, symptom-nights, asthma

hospitalizations, etc.) and more positive behavior changes.

Despite the results of the randomized trial, many students who participated in the program

did not change behavior. We hypothesized that program effectiveness could be improved by

identifying student baseline characteristics that were significantly associated with lack of

positive behavior change (Step 1 of link Figure 1), and using these characteristics as the

basis for creation of submodules through which additional, theory-based strategies could be

administered (Step 3 of Figure 1). As shown in Step 1 of Figure 1, the goal of this paper is to

describe the analysis conducted using baseline data from the randomized trial of Puff City to

identify baseline characteristics associated with student lack of behavior change (referred to

as nonresponse) by 12-month follow-up. Questions included in our baseline questionnaire

were based on (1) our own hypotheses about teen behavior, (2) a review of the literature,

and (3) recommendations by our medical advisors. For this analysis, we included all

demographic, contextual, behavioral, and attitudinal variables included on the baseline

questionnaire.

With these results, a second iteration of Puff City will identify resistant students at baseline

and direct them to a submodule for deeper tailoring before returning them to the original

flow of the program.

Methods

Development of the Puff City program is described in a previous publication (13). Briefly,

program content for Puff City was based on the recommendations for patient education

published in the National Asthma Education and Prevention Program’s Guidelines for the

Diagnosis and Management of Asthma: Expert Panel Report II (EPRII), and includes

concepts from other nationally accredited sources (15, 16).

Program Content

The Web-based program focuses on three core behaviors, namely controller medication

adherence, rescue inhaler availability, and smoking cessation/reduction. To motivate

behavior change in Puff City, tailoring is used to apply the concepts of the Transtheoretical

Model and the Health Belief Model (17, 18). Health messages and information on asthma

control are presented in reference to the core behaviors, allowing the delivery of information

both central and peripheral to the behavior. Examples of the latter include information on

basic asthma pathophysiology and trigger avoidance. The program consists of four

consecutive educational computer sessions that make use of both normative (“compared to

other students”) and ipsative feedback (“compared to your last session”). Messages are

voiced-over to accommodate low literacy.

Randomized Trial

All aspects of the randomized trial were approved by the Institutional Review Boards of

Henry Ford Health System (HFHS), the University of Michigan (UM), and the Detroit
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Public School Office of Research, Evaluation, and Assessment. To identify students with

asthma symptoms, a Lung Health Survey was administered during an English class at

participating schools. Students were eligible for the randomized trial if they met study

criteria for current asthma, defined as report of ever having a physician diagnosis of asthma

accompanied by one or more of the following: daytime and/or nighttime symptoms in the

past 30 days, use of medication for asthma symptoms in the past 30 days, medical care use

for asthma in the past year, and ≥1 refill(s) of β-agonists in the past year (15, 19, 20).

Students were also eligible if they did not report a physician diagnosis, but answered

positively to items selected from the International Study of Asthma and Allergies in

Childhood (19) and reported symptom frequencies similar to those used in the EPRII (15)

(EPRIII was not yet published) for classification of mild, intermittent asthma (Figure 2).

Eligible students were invited to enroll in the randomized trial, which required written

parental consent and student assent (14). Details of eligibility determination and enrollment

appear in earlier publications (14, 21).

Students accessed the program using computers at participating schools. Students identified

current asthma medications using a computer module that contained names and illustrations

of asthma medications. After completing a baseline questionnaire online, students were

randomized to receive the tailored or generic program.

Core behavior status was determined at session 1 and reassessed during sessions 2 to 4. In

each tailored session, students were asked to identify their personal barriers to behavior

change from a list developed using the asthma literature and corroborated through focus

groups with urban, African American teenagers. Students were asked to complete follow-up

questionnaires at 6, 9, and 12 months post baseline, regardless of the number of sessions

completed.

Statistical Analysis

Included in this analysis are participants who (1) reported a physician diagnosis of asthma;

(2) completed a baseline and were randomized to the treatment arm of the study (i.e.,

received the computer-tailored intervention); (3) completed at least two of the four

educational sessions; and (4) completed at least two of three follow-up questionnaires.

Controller medication adherence was defined as self-report of taking controller medication

≥5 days in the last 7 days. Availability of a rescue inhaler was defined as self-report of

carrying a rescue inhaler ≥5 days of the last 7 days. Smoking was defined as self-report of

smoking at least two cigarettes or cigars on the days smoked in the last 30 days (22). We

also looked for potential associations between nonresponse and report of smoking cannabis

in the past 30 days.

Definition of Response and Nonresponse—Positive change at any time during the

follow-up period was considered response. Nonresponse was evaluated separately for each

behavior and was defined as lack of change in negative behavior by last follow-up

completed. Acquiring a previously unreported asthma medication during the intervention

period was considered response, whereas lack of an asthma medication that was reported

earlier was considered nonresponse.
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Questions for religiosity, perceived emotional support (defined as a sense of feeling loved

and valued) (23), and rebellion scales are presented in Table 1. The overall score for

perceived emotional support was determined by calculating the average of three scales

(special person, friends, and family). Also included was the Asthma Self-Regulation

Interview (ASRI) developed by Zimmerman and Bonner in 1998, which theorizes that self-

regulation of asthma follows a sequential path and is influenced by fundamental beliefs

about the condition, perceptions of vulnerability, and the perceived ability to manage the

condition (24). The ASRI categorizes patients into one of four phases with the lower phases

representing less self-regulation. These and other variables collected at baseline are shown

in Table 2. All variables are self-reported.

Logistic regression was used to calculate odds ratios (ORs) and corresponding 95%

confidence intervals to describe the relationship of selected variables to nonresponse.

Discriminant analysis was used to determine the optimal ability (cut-point) of each variable

to differentiate responders (positive behavior change) from nonresponders (lack of positive

change), maximizing the sum of sensitivity and specificity. Variables included in the model

as potential predictors of nonresponse were those with the highest univariate discriminant

ability and p values <.10. Subsequently, variables were excluded from the final

multivariable model if adjusted p value >.10 and/or >30% of values were missing. Receiver

operating characteristic (ROC) curves were plotted based on the final logistic regression

models for each targeted behavior. Area under the curve (AUC) was calculated using Proc

Logistic in SAS.

Results

Six Detroit high schools participated in the randomized trial. Over 98% of students in the

participating schools were African American, and an average of 52% of students across the

six schools qualified for federal school lunch programs (Institute of Education Sciences,

accessed July 2006). A total of 5967 students (80% of the 9th to 11th grade students)

completed a case-identification form (Figure 2), of which 655 reported a physician diagnosis

of asthma and current asthma symptoms, making them eligible for participation in the

randomized trial. A total of 196 students (30% or 196/655) provided assent and consent and

completed a baseline, of which 100 (51% or 100/196) were randomized to the treatment

group (Figure 2). Details and discussion of enrollment appear in a previous publication (14).

Of those randomized to the treatment group, n = 90 met criteria for inclusion in this analysis.

Of these, 88 (97%) had 12 month follow-up. These 90 students did not statistically differ

from those not included with respect to demographics (age, gender, socioeconomic status

[SES]), caregiver education, physician diagnosis, or any of the characteristics in this analysis

with the exception of Medicaid enrollment. There was a higher percentage of Medicaid

enrollees in the group that was not included in the analysis (45.6% versus 80.0% for

included and not included, respectively) with a p value of .05 (data not shown).

Controller Medication Adherence

Factors related to nonresponse for each targeted behavior are presented in Table 3. A total of

55/90 students (61.1%) did not respond to intervention messages about adhering to the
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instructions of the prescribing physician. ASRI Phase 1 or 2 was significantly related to

nonresponse with respect to controller medication adherence (Table 3). The OR describing

the association between scoring >2.5 on the rebellion scale and nonresponse was also

elevated (OR = 2.3), but the p value was .09. Among the nonrespondents, the top three most

frequently selected barriers or difficult situations for adherence to controller medication

included “when my asthma is not bothering me,” “when I feel I have control over my

asthma,” and “when I do not feel sick.” The ROC Curve and AUC for medication adherence

is shown in Figure 3. Area under the curve (AUC) for controller medication adherence was .

77.

Having a Rescue Inhaler Nearby

A total of 31/90 students (34.4%) did not respond to tailored messages about having a rescue

inhaler nearby. Predictors of nonresponse included ASRI Phase 1 or 2 and rebellion score

>2.5 (Table 3). We observed an OR = 2.8 for the association between a lower score on the

perceived emotional support scale (<3.6 on a scale of 1–5 with 5 being highest), and

nonresponse, however; the p value was .08. The top three reasons selected for not having a

rescue inhaler nearby included “when I feel like my asthma is under control,” “when I know

I am not going to have an asthma attack,” and “when I have no where to carry my inhaler.”

AUC for nonresponse to having a rescue inhaler nearby was .72 (Figure 3).

Smoking

Of the 90 students in the analysis, 17 (18.9%) did not respond to the smoking messages in

the intervention. In this population, a report of cigarette smoking was significantly

associated with a report of cannabis/cigar smoking, OR = 8.5 (1.4–50.5), p = .02, at baseline

and 12.7 (2.1–78.0), p < .01, at 12-month follow-up (data not shown). Factors associated

with smoking nonresponse were rebellion score >2.5, religiosity <3, and low perceived

emotional support (Table 3). These associations were near significance when considering

cigarette smoking only, but all became significant when cigarette and cannabis/cigar

smokers were considered together. The top three barriers or situations in which the student

found smoking behavior difficult to change included “when stressed out,” “when angry or

upset,” and “when hanging out with people who are smoking.” AUC for smoking

nonresponse was .85 for smoking cigarettes, and .76 for smoking that included cannabis and

cigars (Figure 3).

Because rebelliousness can be a common characteristic of teenagers, we examined the

distribution of scores on the rebelliousness scale. Of the 21 students scoring >2.5 on the

scale, 47.9% (10/21) scored >3.0, and 5% (1/21) scored >4.0. Also, because our analysis

sample differed from those not included in the analysis by percentage enrolled in Medicaid,

we examined the relationship between Medicaid enrollment and the variables included in

this analysis. Medicaid enrollment was not significantly associated with the variables in

Table 2 (all p values >.10; data not shown).
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Discussion

We used data from the baseline questionnaire of a randomized trial to identify variables

associated with nonresponse to an asthma management program that targets urban, African

American teenagers with asthma. Very little has appeared in the published literature on

factors related to asthma management in this population. We found several contextual and

attitudinal variables related to nonresponse across the three core behaviors related to asthma

management.

Lower ASRI and higher rebelliousness scores were related to nonresponse for controller

medication adherence. According to the developers of the ASRI, families of asthma patients

in Phase 1 are characterized as being in denial and lacking acceptance of asthma as a chronic

disease (24). This concept supports our results. In terms of rebelliousness, avoiding or

refusing to take medication as instructed is a means of resisting control or authority (25–27).

The scale used to assess rebelliousness in the baseline questionnaire identifies students with

a tendency toward rebelliousness as well as those that may have more severe conduct

disorders (27). About 5% of students scored >4.0 on the rebellion scale of 5. For these

students, referrals for family counseling may be necessary in order for behavior change to

occur (26, 27).

Adolescents are prone to ignoring signs of an oncoming asthma attack (28, 29). In one

study, almost 50% of adolescents (aged 13 to 14 years) neither took medication nor called a

physician when they experienced mild or moderate asthma symptoms (28). Compared to

responders, students resistant to messages about having an inhaler nearby scored higher on

rebellion, lower on asthma self-regulation, and perceived less emotional support. Students

resistant to messages about always having a rescue inhaler nearby not only had relatively

higher scores for rebelliousness and scores indicating low asthma-self-regulation, but also

had scores indicating low perceived emotional support (30, 31). “Lack of a place to carry an

inhaler” was listed as one of the top three barriers to changing this behavior, and may imply

the absence of someone to assist the student in brainstorming about practical ways of

making sure an inhaler is nearby (locker, gym bag, etc.). Helping these students find

encouragement and support for management of asthma could result in better outcomes.

Several U.S. and non-U.S. studies have shown rebellion to be associated with smoking

behavior (32–34). Our results suggest that smoking among students with asthma can be a

form of rebellion, but is also used as a coping mechanism, and can be a behavior adopted by

students who have a desire to fit in. Barriers to smoking cessation selected by nonresponders

included factors that could be associated with low emotional support (stressed), with

rebellion (angry or upset), and with an attempt to obtain acceptance or support from peers

(when hanging out with friends who are smoking).

Smoking was also associated with low religiosity. Religiosity in adolescents has been shown

to be protective against risk behaviors, including smoking, alcohol use, and truancy, even

after controlling for socioeconomic status, family background, and self-esteem (35). A

positive response to our question on religiosity could also indicate a higher level of social

support (e.g., having a “church family”), which further supports the low perceived emotional
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support reported by students who were nonresponsive to the smoking messages (36, 37).

Our assessment of “religiosity” does not constitute a complete assessment of spirituality,

which would include several domains, such as church attendance, youth group attendance,

importance of religion in daily life, and frequency of prayer (36, 37).

The AUCs corresponding to our ROC curves indicate a fair-to-good accuracy of these

factors in the ability to distinguish nonrespondents from respondents (38). We acknowledge

that other theory-based measures of motivation and self-efficacy not included in our analysis

may have better discriminate ability. Although cigarette smoking and the smoking of other

substances were significantly related at baseline, the AUC for cigarette smoking was better

than that of smoking cigars/cannabis, perhaps because of the larger sample size or because

of differing intentions associated with the use of various substances.

A small sample size and reliance on self-report data are limitations of this analysis. Another

limitation is that we did not include relapse as an outcome in this analysis. According to

Marlatt and other experts in this area, relapse is best treated as a separate outcome with its

own determinants (e.g., failure to respond to relapse warning cues) (39). The sample used in

this subgroup analysis also had fewer Medicaid enrollees than those who were excluded. As

Medicaid enrollment was not associated with the variables used in this analysis, it is unclear

how this may have impacted our results. Finally, our analysis focuses on a group of urban,

African American adolescents with self-report of a physician diagnosis of asthma and may

not be applicable to other age groups or populations. Because our analysis is restricted to

students who completed at least two educational sessions on the computer and at least two

follow-up questionnaires, results are not applicable to nonparticipants, and variables related

to study retention may be different from those related to lack of behavior change. Moreover,

variables related to behavioral change may be different among those retained in the study

compared to those who did not complete the intervention and follow up.

Our results underscore the very real challenge to helping urban, African American

adolescents with asthma. Some of the apparent underlying reasons for nonresponse could be

addressed through Motivational Interviewing. For example, Motivational Interviewing (25)

could be used to create dissonance between student self-proclaimed values or goals and

current behavior. In Motivational Interviewing, counselors roll with resistance rather than

confront or counterargue. In this way they help the client resolve their ambivalence without

direct persuasion. Another example is to apply principles of Self Determination Theory,

which distinguishes autonomous (“I want to control my asthma so that I can miss less

school”) from controlled motivation (“My doctor says I need to take my medicine”) on a

continuum of self-regulation (40). For individuals with high autonomy needs, interventions

should focus on autonomy supportive messages and minimize messages that could be

perceived as coercive or controlling. For controller medication adherence, behavior change

strategies for students will also involve convincing participants of the chronic nature of

asthma.

Results of analyses for having an inhaler nearby and smoking suggest the potential benefit

of strategies that encourage coping, organization, and family support. For example,

messages to smoking students already addressing personal risk could be supplemented by
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providing assistance in coping and exploring ways to reduce stressors (41, 43). Strategies for

improving self-efficacy and enhancing coping skills are suggested by Marlatt and the

Attribution Theory, and include breaking down the overall task of behavior change into

smaller subtasks, or using positive self-talk (50). The Transactional Theory of Coping

includes both problem management (directed at changing the situation causing stress) as

well as emotional regulation (changing the way one feels about a stressor) (42, 43).

Specifically for lack of change in having an inhaler nearby, some students also need

assistance in finding encouragement and support for management of asthma.

Innovative means of reaching adolescents with chronic disease are necessary. We could not

find other studies reporting on factors related to nonresponse, or lack of behavior change, in

urban teenagers with asthma. This analysis will be used to develop additional strategies for

encouraging behavior change in students meeting criteria for being particularly resistant.
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Figure 1.
Steps to increasing effectiveness of a web-based asthma management program for urban

teenagers. Step 1 is the focus of this paper.
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Figure 2.
Sample used for analysis of characteristics associated with non-response to a computer-

tailored asthma intervention for urban teens.
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Figure 3.
Receiver Operating Characteristic Curves (ROC) and Area Under the Curve (AUC) for

variables associated with non-response in a computer-tailored asthma management program

for urban teenagers. *Includes cannibis and cigars.
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Table 1

Measures for religiosity, rebellion, and perceived emotional support (teen).a

Religiosity Rebellion26 When under stress, I tend to pray, meditate, or work on my spiritual life.

• Compared with others my age, I take risks.

• I like to do things that bother my teachers.

• I enjoy doing things that people say I should not do.

• It is worth getting into trouble if I have fun.

Perceived emotional
support (teen)23

The following questions ask about friends, family, and significant others in your environment that may provide you
with emotional support. Emotional support is your perception of feeling loved, valued, and special to others.
Respond to the following questions by thinking about how caring you feel others are as you experience the
challenges of living with asthma.

• There is a special person who is around when I am in need.

• There is a special person with whom I can share my joys and sorrows.

• I have a special person who is a real source of comfort to me.

• There is a special person in my life who cares about my feelings.

Now thinking about your family…

• I get the love and affection I need from my family.

• When I need support my family really tries to help me.

• I can talk about my problems with my family.

• My family is willing to help me make decisions.

Now thinking about your friends…

• When I need support my friends really try to help me.

• I can count on my friends when things go wrong.

• I have friends with whom I can share my joys and sorrows.

• I can talk about my problems with my friends.

a
Response categories: 1 = Strongly agree; 2 = agree; 3 = neutral; 4 = disagree; 5 = strongly disagree.

J Asthma. Author manuscript; available in PMC 2014 May 12.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Joseph et al. Page 16

T
ab

le
 2

Su
m

m
ar

y 
st

at
is

tic
s 

an
d 

so
ur

ce
 o

f 
va

ri
ab

le
s 

us
ed

 in
 a

na
ly

si
s.

R
an

ge
D

at
a 

so
ur

ce

V
ar

ia
bl

e
N

M
ea

n
SD

M
in

M
ax

St
ud

en
t 

ba
se

lin
e 

or
 s

es
si

on
 1

C
ar

eg
iv

er
 b

as
el

in
e

C
on

tin
uo

us
 a

nd
/o

r 
sc

al
ed

 
SE

Sa
88

11
90

4
23

21
73

33
15

59
3

x

 
R

el
ig

io
si

ty
b  

(s
ca

le
 o

f 
1–

5)
88

3.
2

1.
2

1
5

x

 
D

ep
re

ss
io

n 
(t

ee
n)

c  
(s

ca
le

 o
f 

0–
7)

90
2.

9
2.

0
0

7
x

 
D

ep
re

ss
io

n 
(c

ar
eg

iv
er

)d
 (

sc
al

e 
of

 0
–2

4)
68

5.
1

6.
5

0
24

x

 
Pe

rc
ei

ve
d 

em
ot

io
na

l s
up

po
rt

 (
te

en
)e

 (
sc

al
e 

of
 1

–5
)

89
3.

9
0.

7
2.

25
5

x

 
Pe

rc
ei

ve
d 

so
ci

al
 s

up
po

rt
 (

ca
re

gi
ve

r)
f  (

sc
al

e 
of

 1
–5

)
67

4.
2

0.
9

1.
8

5
x

 
R

eb
el

lio
us

ne
ss

g  
(s

ca
le

 o
f 

1–
5)

88
2.

2
0.

7
1

4.
7

x

 
A

SR
Ih

 (
sc

al
e 

of
 1

–4
 c

or
re

sp
on

di
ng

 to
 4

 p
ha

se
s)

87
2.

4
1.

1
1

4
x

N

Y
es

N
o

n
(%

)
n

(%
)

D
ic

ho
to

m
ou

s,
 c

om
po

si
te

, a
nd

/o
r 

si
ng

le
-i

te
m

 
E

xp
os

ed
 to

 E
T

Si
90

55
(6

1.
1)

35
(3

8.
9)

x

 
M

od
er

at
e 

pe
rs

is
te

nt
 o

r 
se

ve
re

 p
er

si
st

en
t a

st
hm

aj
89

29
(3

2.
6)

60
(6

7.
4)

x

 
C

ar
eg

iv
er

 h
as

 h
ig

h 
sc

ho
ol

 d
ip

lo
m

a
67

27
(4

0.
3)

40
(5

9.
7)

x

 
T

ee
n’

s 
B

M
I 

>
85

th
 p

er
ce

nt
ile

k
90

14
(1

5.
6)

76
(8

4.
4)

x

 
T

ee
n 

re
po

rt
s 

sm
ok

in
g 

in
 la

st
 3

0 
da

ys
89

4
(4

.5
)

85
(9

5.
5)

x

 
T

ee
n 

re
po

rt
s 

co
nt

in
ui

ty
 o

f 
ca

re
l

85
33

(3
8.

8)
52

(6
1.

2)
x

 
R

ep
or

ts
 g

ap
 in

 h
ea

lth
 c

ar
e 

co
ve

ra
ge

 in
 la

st
 y

ea
r

90
13

(1
4.

4)
77

(8
5.

6)
x

a So
ci

oe
co

no
m

ic
 s

ta
tu

s 
(m

ed
ia

n 
ho

us
eh

ol
d 

in
co

m
e 

pe
r 

pe
rs

on
).

b “W
he

n 
un

de
r 

st
re

ss
, I

 te
nd

 to
 p

ra
y,

 m
ed

ita
te

 o
r 

w
or

k 
on

 m
y 

sp
ir

itu
al

 li
fe

.”

c L
uc

as
 e

t a
l.,

 2
00

1 
(4

5)
;

d K
ro

en
ke

 e
t a

l.,
 2

00
1 

(4
6)

;

J Asthma. Author manuscript; available in PMC 2014 May 12.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Joseph et al. Page 17
e L

a 
G

re
ca

 e
t a

l.,
 2

00
2 

(4
7)

;

f B
ar

tle
tt 

et
 a

l.,
 2

00
4 

(4
8)

;

g T
yc

 e
t a

l.,
 2

00
5 

(2
6)

;

h Z
im

m
er

m
an

 e
t a

l.,
 1

99
9 

(2
4)

.

i E
nv

ir
on

m
en

ta
l t

ob
ac

co
 s

m
ok

e.

j B
as

ed
 o

n 
sy

m
pt

om
 f

re
qu

en
cy

 a
nd

 E
PR

II
 (

15
).

k B
od

y 
m

as
s 

in
de

x 
ca

lc
ul

at
ed

 u
si

ng
 s

tu
de

nt
 r

ep
or

t o
f 

he
ig

ht
 a

nd
 w

ei
gh

t.

l A
 p

os
iti

ve
 r

es
po

ns
e 

to
 e

ith
er

 o
f 

th
e 

fo
llo

w
in

g:
 “

So
m

e 
pe

op
le

 h
ar

dl
y 

ev
er

 s
ee

 th
e 

sa
m

e 
do

c 
w

he
n 

th
ey

 g
et

 m
ed

ic
al

 c
ar

e 
fo

r 
th

ei
r 

as
th

m
a 

sy
m

pt
om

s.
 I

s 
th

is
 tr

ue
 f

or
 y

ou
?”

 o
r 

“F
or

 s
om

e 
pe

op
le

 th
e 

br
ea

th
in

g
pr

ob
le

m
s 

th
ey

 h
av

e 
ha

d 
in

 th
e 

pa
st

 a
re

 ig
no

re
d 

w
he

n 
th

ey
 s

ee
 a

 n
ew

 d
oc

to
r.

 I
s 

th
is

 tr
ue

 f
or

 y
ou

?”
 M

cC
us

ke
r,

 1
98

4 
(4

9)
.

J Asthma. Author manuscript; available in PMC 2014 May 12.



N
IH

-P
A

 A
uthor M

anuscript
N

IH
-P

A
 A

uthor M
anuscript

N
IH

-P
A

 A
uthor M

anuscript

Joseph et al. Page 18

Table 3

Results of stepwise logistic regression to identify variables associated with nonresponse.

Variable Adjusted ORa 95% CIb p

Controller Medication Adherence, n = 55 nonresponse/90 at risk

 ASRI Phase 1 or 2c 3.6 1.3–9.5 .01

 Rebellion score >2.5d 2.3 0.9–6.1 .09

Rescue Inhaler Nearby, n = 31 nonresponse/90 at risk

 ASRI Phase 1 or 2 4.7 1.6–13.2 <.01

 Rebellion score >2.5 5.6 1.7–18.0 <.01

 Low perceived emotional supporte 2.8 0.9–8.7 .08

Cigarette Smoking, n = 6 nonresponse/90 at risk

 Rebellion score >2.5 7.8 0.7–87.9 .09

 Low religiosityf 7.5 0.9–60.5 .06

 Low perceived emotional support 5.7 0.7–45.7 .10

Smoking Other (includes cannabis, cigars), n = 17 nonresponse/90 at risk

 Rebellion score >2.5 7.6 1.8–32.3 <.01

 Low religiosity 9.5 1.4–63.5 .02

 Low perceived emotional support 6.6 1.5–29.8 .01

a
Adjusted odds ratio.

b
95% confidence interval.

c
Precompliant (Phase 1 or 2) on Asthma Self-Regulation Instrument (24).

d
>2.5 for responses to rebellion questions where 1 = strongly disagree (less rebellious) and 5 = strongly agree (more rebellious).

e
<3.6 on average of three scales for emotional support, where 1 = strongly disagree (less support) and 5 = strongly agree (more support).

f
Responded disagree or strongly disagree to question regarding religion.
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