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Brief Report: Factors Associated with Asthma Management
Self-Efficacy Among 7th and 8th Grade Students
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Objective Examine correlates of asthma self-management among 12,154 adolescents with physician-
diagnosed asthma. Methods All 7th and 8th grade students in North Carolina completed a survey to assess
asthma prevalence and self-management behaviors among those with asthma. Results Adolescents who
were allowed to carry their inhaled medication at school, shown how to use a peak flow meter, and had access to
more asthma care resources were more confident that they could prevent an asthma exacerbation. Adolescents
who were allowed to carry their inhaled medication at school and who had a private doctor were more confident
that they could control their symptoms. Adolescents taking anti-inflammatory medicine were less confident
that they could prevent an exacerbation and control their symptoms. Conclusions Various indicators of
autonomy and control were associated with greater self-efficacy for managing asthma. Adolescents who require

anti-inflammatory medicines would benefit from additional intervention efforts to improve their asthma man-

agement self-efficacy.
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Introduction

The developmental period between childhood and adoles-
cence involves numerous social, cognitive, and physiolog-
ical changes, including gaining autonomy from parents and
developing cognitive 2000).
Asthma is most often diagnosed during childhood, when
parents have primary control over disease regulation (Van
Es et al., 1998). Although parents remain an important

capacities (Furstenberg,

source of social support (van Dellen, Stronks, Bindels,
Ory, & van Aalderen, 2008), as a child with asthma
ages, management responsibilities are often shifted from
the parent to the adolescent (Ayala et al, 2006;
McQuaid et al., 2001). Research has suggested that ado-
lescents who assume disease management responsibility
without a sufficient level of developmental readiness have
poorer adherence than adolescents who are developmen-
tally ready to manage their disease (Walders, Drotar, &
Kercsmar, 2000). Moreover, adolescents are generally less

adherent than children (Bender et al., 2000; McQuaid,
Kopel, Klein, & Fritz, 2003).

Self-efficacy, or one’s confidence for success in a given
situation, is an important determinant of initiation and
maintenance of behavior change (Bandura, 1986). As a
core construct in Social Cognitive Theory, self-efficacy is
influenced by a number of factors including opportunities
to learn and practice a behavior, observing others engaging
in the behavior, and the perceived consequences associated
with that behavior. Among youth, higher levels of self-effi-
cacy are associated with using more asthma management
strategies (Clark & Valerio, 2003) and with being more
adherent (van Dellen et al., 2008), making it an important
target for behavioral interventions. This is further sup-
ported by a recent review which determined that among
six studies that assessed changes in self-efficacy, four
achieved significant improvements in self-efficacy (Wolf,
Guevara, & Grum, 2003). Thus, self-efficacy is a potentially
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modifiable determinant associated with asthma manage-
ment and adherence.

The purpose of this study was to identify behavioral
factors associated with asthma management self-efficacy
that could be targeted in future interventions. Self-efficacy
was defined as the degree of confidence in preventing an
asthma exacerbation at school and in using an inhaler at
school. It was hypothesized that adolescents who have
access to their asthma medication, who report receiving
some instruction on how to engage in management
behaviors, and who are less forgetful about taking their
medication, would report greater self-efficacy for managing
their asthma. Analyses controlled for potential confoun-
ders including age, gender, socio-economic status, race/
ethnicity, asthma symptoms, and source of health care
(Baranowski, Perry, & Parcel, 2002).

Methods
Study Design

This study represents a secondary data analysis of data
obtained from the North Carolina School Asthma Study
(NCSAS), a large population-based cross-sectional study
designed to evaluate the respiratory health of all 7th and
8th grade public school students (Yeatts, Shy, Sotir, Music,
& Herget, 2003). NCSAS was a collaborative effort of the
NC Department of Health and Human Services, the NC
Department of Public Instruction, and the Department of
Epidemiology at UNC at Chapel Hill.

Participants

The target population was enumerated from 1999 to 2000
enrollment records kept by the NC Dept. of Public
Instruction and included 565 public schools with
192,248 adolescents in the 7th and 8th grades. The
final response rate was 67% (128,568/192,248). Of the
128,568 students who filled out questionnaires, 5739
(4.4%) had more than 20% of data missing on the
asthma questions (see ISAAC below) and thus were
excluded from analyses.

Study participants consisted of 7th and 8th graders
who self-reported physician-diagnosed asthma on the
NCSAS (N=12,174, or 9.46% of the total sample).
Students reported a median age of 13 years, half were
female, and almost 40% were enrolled in the free and
reduced price school lunch program. The racial/ethnic
breakdown was approximately 50% Caucasian, 30%
African American, 9.7% Latino/Hispanic, 2.8% Native
American, and 7.5% other race. In terms of asthma-related
characteristics, 63% reported use of a bronchodilator and
36% reported receiving their usual source of health care
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from a private doctor. On average, they reported experi-
encing only one asthma symptom in the past month and
approximately two symptom-related functional conse-
quences in the past year (Table I).

Procedures

In December 1999, questionnaires were mailed to the 565
public school principals. The 30 min survey was adminis-
tered in each school by designated school personnel during
homeroom, science class, or physical education class.
A waiver of active informed consent was approved by the
NC State Health Department and UNC’s School of Public
Health Institutional Review Board, as the data were anon-
ymous and to be used primarily for public health surveil-
lance. To standardize survey administration and to
facilitate completion among students with reading difficul-
ties, the entire survey was administered via videotape that
included a narrator who read each question aloud one at a
time and emphasized which questions could be skipped if
they were not applicable to the respondent. Students were
instructed to complete the survey on their own by filling in
bubbles to indicate their responses to 66 questions.
All questionnaires were administered and completed by
June 2000. To ensure high quality data, questionnaires
were checked for missing data.

Measures

The survey was adapted from the International Survey of
Asthma and Allergies in Childhood (ISAAC, 1998) and
included additional questions regarding health care utiliza-
tion and demographic information. The primary outcome
variables were: confidence in preventing an asthma exac-
erbation at school and confidence in using an inhaler at
school. Both variables were measured using one question
each with a Likert-type response option ranging from
0 =not at all confident to 4 =very confident. A composite
score was created by collapsing responses across the two
questions and creating a mean self-efficacy score (o =.64).

The primary independent variables consisted of single
item questions on whether the adolescent was allowed to
carry his/her asthma inhaler at school (0 =no, 1 =yes),
whether the adolescent had been shown how to use a
peak flow meter (0=no, 1=yes), level of access to
asthma resources (0 =no asthma action plan or access
to rescue inhaler, 1 =have access to rescue inhaler, or
2 = have asthma action plan and access to rescue inhaler),
and whether they had ever forgotten to take inhaled med-
ication during the past year (0 =no, 1 =yes). Additional
asthma care items included type of inhaler used
(1 =bronchodilator or 2 =anti-inflammatory) and how
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often they used a peak flow meter (0 =no, do not use or
1 =yes, use 1 time per week or more).

Potential confounders included asthma symptoms,
usual source of care, and demographic characteristics.
Asthma symptoms were assessed using the internationally
validated ISAAC video questionnaire. This method of
administration was found to be feasible for statewide sur-
veillance (Yeatts & Shy, 2001). Clinicians have rigorously
validated the ISAAC (specificity of .87, sensitivity of .75)
(Fuso et al., 2000; Gibson et al., 2000; Shaw et al., 1992)
and found that it is more reliable than measures of bron-
chial hyperresponsiveness when compared with physician
diagnosis of asthma as a gold standard (Jenkins et al.,
1996; Pearce, Pekkanen, & Beasley, 2000; Renzoni et al.,
1999). In a validation study of the ISAAC questionnaire,
Renzoni reported a 73.3% agreement rate between parents
and adolescents reporting physician-diagnosed asthma
(Renzoni et al., 1999). Research has shown that parents
underestimate the presence of wheezing in their adoles-
cent children and recommend obtaining information
directly from adolescents for a correct evaluation of
respiratory symptoms (Braun-Fahrlander et al., 1998;
Renzoni et al., 1999). In the ISAAC, adolescents were
shown five scenes of an adolescent wheezing and asked
to indicate how many of these wheezing symptoms they
had experienced in the last month: (i) at rest during the
day; (i) after exercise; (iii) waking at night; (iv) a severe
attack with intercostal retractions; and (v) waking at night
by cough. Number of asthma symptoms was used as an
indicator of disease severity, with a higher number indicat-
ing more severe asthma. Students were asked about their
usual source of health care using a closed-ended question
with the following response options: emergency room, hos-
pital, public health clinic, private doctor, no usual source,
other, or don’t know. These responses were collapsed into
two categories: 1 =private doctor versus 2 = public health
clinic/ER/hospital/other/no  usual source/don’t know,
based on observed differences in hospitalization rates
such that adolescents using public health clinics were
more likely to report a hospitalization compared with
those who received care from a private doctor.

Demographic questions included the adolescent’s age,
gender, socioeconomic status (SES), race/ethnicity, and
self-rated health. SES was estimated based on self-reported
enrollment in the free and reduced price school lunch
program. Two questions assessed race and ethnicity.
General self-rated health, as assessed on the Behavioral
Risk Factor Surveillance System (CDC, 2005), was mea-
sured using one item with a 5-point response option
from 1 =poor to 5= excellent.
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Finally, functional consequence of asthma was a sum-
mary score based on experiencing one or more of the fol-
lowing limitations in the past year: activity, missed school
days, unplanned doctor visits, emergency room visits, and
hospital admissions. This variable was used to examine the
clinical significance of the self-efficacy scores.

Data Analyses

Analyses were conducted using SAS software, Version 8.01.
Descriptive univariate statistics were calculated, followed
by unadjusted bivariate analyses. Ethnic group differences
were examined using one-way ANOVAs with Bonferroni
adjustment to control for Type I error when examining dif-
ferences between Caucasians and each ethnic group. To
test the primary hypothesis, multivariate linear regressions
were used adjusting for potential confounders. The primary
outcome variables were confidence in preventing an asthma
exacerbation at school, confidence in using an inhaler at
school, and an overall composite score. The primary inde-
pendent variables were entered simultaneously: allowed to
carry inhaler at school, level of access to asthma resources,
shown how to use a peak flow meter, and forgotten to
take medicine. Confounders included age, gender, socio-
economic status, race/ethnicity, self-rated health, asthma
symptoms, and source of health care.

Results

Participating (n=499) and non-participating (n=66)
schools were compared using demographic data obtained
from the statistical branch of the NC Department of Public
Instruction. There were no differences between the schools
on the number of students enrolled in the free/
reduced price school lunch program, race, and gender
(p-values = .66, .61, .58, respectively). Adolescents who
reported greater self-efficacy for managing asthma reported
fewer functional consequences in the past year (all
p’s <.01). However, the two self-efficacy items were nega-
tively skewed requiring additional considerations: confi-
dent in prevention: 41% very confident, 19% somewhat
confident, 21% confident, 11% not that confident, 8%
not at all confident; confident in using an inhaler: 48%
very confident, 16% somewhat confident, 19% confident,
10% mnot that confident, 7% not at all confident.
Log transformed outcome variables were examined
but yielded similar results with only one exception.'

In the log-transformed model examining confidence in inhaler
use, access to asthma resources was statistically significant (p <.05).
However, in the non-transformed model, access to asthma resources
was not statistically significant.
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Table II. Factors associated with confidence in preventing an asthma exacerbation and using an inhaler at school

Prevent asthma attack®

Use inhaler at school® Overall confidence®

B SE B SE B SE
Age —.056 0.032 —.032 0.030 —.048 0.027
Gender (1 female/O male) —.029 0.055 —.018 .053 —.026 .046
SES (1 low/0 high) —.102 0.064 .059 0.061 —.033 0.054
Race (1 other/0 white) —.003 0.063 .021 0.060 .008 0.053
Self-rated health! .166 L027%%* .168 0.026%** .169 0.023***
Usual source of care® —.060 0.058 —.158 0.056%* —.110 .049*
Number of asthma symptoms —.028 0.020 —.013 0.019 —.017 0.017
Type of inhaler uses —.115 0.057* —.212 0.053%%* —.173 0.048%***
Forgotten inhaler —.223 0.057%%* —.165 0.055%* —.206 0.048%**
Use a peak flow —.129 0.070 - —.119 0.059*
Allowed to carry meds at school 315 0.064%** 413 0.062%** .369 0.054%**
Shown how to use peak flow 243 0.072%** - 156 0.060**
Access to asthma resources® 113 0.039%* .063 0.037 .090 0.032%*

*F=10.407, p <.001; R*=0.062.

bF=12.120, p <.001; R>=0.058.

F=14.129, p <.001; R>=.081; composite of two confidence scores.
41 = poor to 5= excellent.

€1 =private doctor, 2 = public health clinic, ER, hospital, no usual, other, don’t know.

"1 = anti-inflammatory, 2 = bronchodilator.

80 =no asthma action plan or access to rescue inhaler, 1 =have access to rescue inhaler, or 2 =have asthma action plan and access to rescue inhaler.

p < .05, **p < .01, **p < 001,

Thus, for simplicity, we present findings using non-trans-
formed data.

As shown in Table I, most adolescents reported that
they were allowed to carry their medicine at school and
over half had been shown how to use their peak flow
meter. However, less than a third reported having an
asthma action plan and access to their rescue inhaler
when needed. In addition, two-thirds reported having for-
gotten to take their medicine during the past year. Ethnic
differences suggested that Hispanics and Native-Americans
compared with Caucasians felt less confident and experi-
enced more asthma symptoms and functional conse-
quences. Table II illustrates that confidence in preventing
an asthma exacerbation at school was greater among ado-
lescents who were allowed to carry their medicine at
school, who had been shown how to use a peak flow
meter, and who had greater access to asthma resources.
On the other hand, less confidence in preventing an
asthma exacerbation was observed among those who
used an anti-inflammatory medication and among those
who had ever forgotten to take their medication during
the past year. Greater confidence in using an inhaler at
school was observed among those who were allowed to
carry their medicine at school, if they had never forgotten
to take their inhaler, if they were only on a bronchodi-
lator, and if they reported care from a private doctor.
Similar results were observed for the association between

overall confidence and the various independent variables.
Importantly, although the observed relationships were
statistically = significant, the overall percent variance
explained for all three models was small (preventing
attack ¥ =0.06; use an inhaler > =0.06; overall confi-
dence r*=0.08).

Discussion

The data supported our hypotheses; adolescents allowed to
carry their inhaled medication at school reported greater
self-efficacy for preventing an asthma exacerbation and
using an inhaler at school. Similarly, adolescents shown
how to use a peak flow meter and who had greater
access to asthma care resources reported greater self-
efficacy for preventing an asthma exacerbation at school.
Reviews led by Bernard-Bonin, Stachenko, Bonin,
Charette, and Rousseau (1995) and Wolf et al. (2003)
suggest that teaching asthma management skills to youth
can have moderate to good outcomes, including improved
functional status, better medication adherence, and reduc-
tions in the impact of the disease on social development.
This study presents evidence that allowing adolescents to
carry their medication at school, as supported by current
policy initiatives (Jones & Wheeler, 2004), showing them
how to use their peak flow meter, and allowing them
greater access to asthma resources, are associated with



greater confidence in managing their asthma. Given the
modifiability of self-efficacy (Wolf et al., 2003) and its
association with both using more asthma management
strategies (Clark & Valerio, 2003) and improved adherence
(van Dellen et al., 2008) this study contributes to
our understanding of what factors to target in future
interventions.

Limitations

Data were collected at a single point in time thus causality
cannot be inferred. On the one hand, it is possible that
being allowed to carry one’s medication at school makes
one feel more confident; however, it is also possible that
greater confidence results in more active self-management
behaviors such as carrying one’s medication to school.
Second, self-efficacy was measured using only two ques-
tions and the distribution of scores were moderately
skewed with youth reporting high levels of self-efficacy.
A more rigorous approach would involve administering
a self-efficacy scale and then examining the scale’s psycho-
metric properties to determine how well it measures what
it purports to measure. Nevertheless, to provide some evi-
dence for the validity of our single item indicators, we
examined and found a modest though positive correlation
between the two self-efficacy items (r = 0.47, p <.001) and
a negative association between the self-efficacy items
and functional consequences including missed school
days and hospitalizations. A third limitation of this study
is that the data were based on self-report, including
reported asthma severity. However, this limitation is tem-
pered by the use of ISAAC, a rigorously validated approach
to measuring symptoms (Fuso et al., 2000; Gibson et al.,
2000; Shaw et al., 1992). In addition, the prevalence of
asthma observed in this study is comparable to national
estimates of 9.2% for youth under 18 years of age
(American Lung Association, 2007). A fourth limitation
pertains to the operationalization of asthma diagnosis
(i.e., ever diagnosed with asthma by a physician); it is
possible that some of the youth may have been asymp-
tomatic and not required medication at the time the
study was conducted.

Parent and health care provider involvement and
access to health care resources are instrumental to effective
asthma management. During a clinical visit, a provider can
show youth how to use a peak flow meter and engage them
in a discussion about their asthma action plan and the
importance of having access to their rescue inhaler.
Elder and colleagues (Elder, Ayala, & Harris, 1999) recom-
mend that health care providers use theoretically-driven
approaches to health care delivery. These data provide
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specific recommendations for intervention strategies that
can be incorporated into a short clinic visit with the poten-
tial to improve confidence for managing asthma.

Funding

National Institutes for Child Health and Human
Development [BIRCWH award K12 HD01441 to G.XA.l;
American Lung Association [CG-939-N to G.X.A.].

Conflict of interest: None declared.

Received November 8, 2008; revisions received November
23, 2008; accepted November 24, 2008

References

American Lung Association (2007). Trends in asthma
morbidity and mortality. Epidemiology and Statistics
Unit Research and Program Services.

Ayala, G. X., Miller, D., King, D., Riddle, C., Zagami, E.,
& Willis, S. (2006). Asthma in middle schools: What
students want in a program. Journal of School Health,
76, 208-214.

Bandura, A. (1986). Social foundations of thought and
action. A social cognitive theory. Englewood Cliffs, NJ:
Prentice-Hall, Inc.

Baranowski, T., Perry, C. L., & Parcel, G. S. (2002).
How individuals, environments, and health behavior
interact. In K. Glanz, B. K. Rimer, & F. M. Lewis
(Eds.), Health Behavior and Health Education: Theory,
Research, and Practice Grd ed., pp. 165-184).

San Francisco, CA: Jossey-Bass.

Bender, B., Wamboldt, F. S., O’Connor, S. L., Rand, C.,
Szefler, S., Milgrom, H., et al. (2000). Measurement
of children’s asthma medication adherence by self
report, mother report, canister weight, and Doser CT.
Annals of Allergy and Asthma Immunology, 85,
416-421.

Bernard-Bonin, A. C., Stachenko, S., Bonin, D.,

Charette, C., & Rousseau, E. (1995). Self-management
reaching programs and morbidity of pediatric asthma:
A meta-analysis. Journal of Allergy and Clinical
Immunology, 95, 34—41.

Braun-Fahrlander, C. H., Grassner, M., Grize, L.,

Minder, C. E., Varonier, H. S., Vuille, J. C., et al.
(1998). Comparison on responses to an asthma
symptom questionnaire (ISAAC core questions)
completed by adolescents and their parents. Pediatric
Pulmonology, 25, 159-166.



868 Ayala, Yeatts, and Carpenter

CDC (2005). Behavioral Risk Factor Surveillance System
Survey Questionnaire. Atlanta, GA: U.S. Department of
Health and Human Services, Centers for Disease
Control and Prevention.

Clark, N. M., & Valerio, M. A. (2003). The role of behav-
ioural theories in educational interventions for
paediatric asthma. Paediatric Respiratory Reviews, 4,
325-333.

Elder, J. P., Ayala, G. X., & Harris, S. (1999). Theories and
intervention approaches to health behavior change in
primary care. American Journal of Preventive Medicine,
17, 275-284.

Furstenberg, F. F. (2000). The sociology of adolescence
and youth in the 1990s: a critical commentary.
Journal of Marriage and Family, 62, 896-910.

Fuso, L., de Rosa, M., Corbo, G. M., Valente, S.,
Forastiere, F., Agabiti, N., et al. (2000). Repeatability
of the ISAAC video questionnaire and its accuracy
against a clinical diagnosis of asthma. Respiratory
Medicine, 94, 397—403.

Gibson, P. G., Henry, R, Shah, S., Toneguzzi, R.,
Francis, J. L., Norzila, M. Z., et al. (2000). Validation
of the ISAAC video questionnaire (AVQ3.0) in
adolescents from a mixed ethnic background. Clinical
and Experimental Allergy, 30, 1181-1187.

ISAAC Steering and Committee (1998). Worldwide varia-
tions in the prevalence of asthma symptoms: the
International Study of Asthma and Allergies in
Childhood (ISAAC). European Respiratory Journal, 12,
315-335.

Jenkins, M. A, Clarke, J. R., Carlin, J. B., Robertson, C. F.,
Hopper, J. L., Dalton, M. F., et al. (1996). Validation
of questionnaire and bronchial hyperresponsiveness
against respiratory physician assessment in the diag-
nosis of asthma. International Journal of Epidemiology,
25, 609-616.

Jones, S. E., & Wheeler, L. (2004). Asthma inhalers in
schools: rights of students with asthma to a free
appropriate education. American Journal of Public
Health, 94, 1102-1108.

McQuaid, E. L., Kopel, S. J., Klein, R. B., & Fritz, G. K.
(2003). Medication adherence in pediatric asthma:
Reasoning, responsibility, and behavior. Journal of
Pediatric Psychology, 28, 323-333.

McQuaid, E. L., Penza-Clyve, S., Nassau, J. H., Fritz, G. K,,
Klein, R., O’Connor, S., et al. (2001). Sharing family
responsibility for asthma management tasks. Children’s
Health Care, 30, 183-199.

Pearce, N., Pekkanen, J., & Beasley, R. (2000). Role of
bronchial responsiveness testing in asthma prevalence
surveys. Thorax, 55, 35-54.

Renzoni, E., Forastiere, F., Biggeri, A., Viegi, G., Bisanti, L.,
Chellini, E., et al. (1999). Differences in parental and
self-report of asthma, rhinitis, and eczema among
Italian adolescents. European Respiratory Journal, 14,
597-604.

Shaw, R. A., Crane, J., Pearce, N., Burgess, C. D.,
Bremner, P., Woodman, K., et al. (1992).
Comparison of a video questionnaire with the IUATLD
written questionnaire for measuring asthma preva-
lence. Clinical and Experimental Allergy, 22, 561-568.

van Dellen, Q. M., Stronks, K., Bindels, P. J. E., Ory, F. G.,
& van Aalderen, W. M. C. (2008). Adherence
to inhaled corticosteroids in children with
asthma and their parents. Respiratory Medicine, 102,
755-763.

Van Es, S. M., le Coq, E. M., Brouwer, 1. A., Mesters, L.,
Negelkerke, A. F., & Colland, V. T. (1998).
Adherence-related behaviour in adolescents with
asthma: Results from focus group interviews. Journal of
Asthma, 35, 637-646.

Walders, N., Drotar, D., & Kercsmar, C. (2000). The
allocation of family responsibility for asthma manage-
ment tasks in African-American adolescents. Journal of
Asthma, 37, 89-99.

Wolf, E. M., Guevara, J. P., & Grum, C. M. (2003).
Educational interventions for asthma in children. The
Cochrane Database of Systematic Reviews, Issue 1. Art.
No.: CD000326. DOI: 10.1002/14651858.
CD000326.

Yeatts, K. B., Shy, C., Sotir, M., Music, S., & Herget, C.
(2003). Health consequences for children with
undiagnosed asthma-like symptoms. Archives of
Pediatric and Adolescent Medicine, 157, 540-544.

Yeatts, K. B., & Shy, C. M. (2001). Prevalence and con-
sequences of asthma and wheezing in African-
American and White adolescents. Journal of Adolescent
Health, 29, 314-3109.



