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Abstract
The goal of this study was to determine the effectiveness of an asthma educational intervention in
improving asthma knowledge, self-efficacy, and quality of life in rural families. Children 6 to 12
years of age (62% male, 56% white, and 22% Medicaid) with persistent asthma (61%) were recruited
from rural elementary schools and randomized into the control standard asthma education (CON)
group or an interactive educational intervention (INT) group geared toward rural families.

Parent/caregiver and child asthma knowledge, self-efficacy, and quality of life were assessed at
baseline and at 10 months post enrollment. Despite high frequency of symptom reports, only 18%
children reported an emergency department visit in the prior 6 months. Significant improvement in
asthma knowledge was noted for INT parents and young INT children at follow-up (Parent: CON =
16.3; INT = 17.5, p < 0.001; Young children: CON = 10.8, INT = 12.45, p < 0.001). Child self-
efficacy significantly increased in the INT group at follow-up; however, there was no significant
difference in parent self-efficacy or parent and child quality of life at follow-up. Asthma symptom
reports were significantly lower for the INT group at follow-up. For young rural children, an
interactive asthma education intervention was associated with increased asthma knowledge and self-
efficacy, decreased symptom reports, but not increased quality of life.
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Introduction
In the United States, the prevalence of asthma is 7.4% for school children 5 to 14 years of age
(1,2). Prevalence rates of asthma in rural children are scant; however, recent studies indicate
that the asthma prevalence rate in rural school age children is 12% to 13% (3,4). Asthma
mortality increased from 1980 to 1997 in children 5 to 10 years of age and has been attributed
to a decrease in access and utilization of health care, incorrect medication use, and lack of
prevention or self-management strategies (2). Limited health care resources and access to care,
often noted in rural settings, may result in less preventive and self-management asthma
interventions targeted to rural families (5). Asthma self-management interventions are
important for parents of children with asthma to decide the extent that they will adhere to
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prescribed medications (6), limit their activity, or avoid exposures that exacerbate their child’s
asthma.

Many self-management asthma interventions have demonstrated an increase in asthma
knowledge (7–9), reduced emergency department visits (10), increased self-efficacy (11–12),
and quality of life (13–14). The type of self-management interventions, specifically
individualized and interactive educational interventions, have been suggested to have the
strongest effect on asthma morbidity (10).

Self-efficacy, the confidence that one can carry out a behavior necessary to obtain a desired
goal, is another critical component of self-management education (6,15). Interventions
incorporating self-efficacy and other cognitive-behavioral techniques have been associated
with improving self-management skills (12). One primary outcome associated with effective
self-management interventions is quality of life (16) that has been associated with frequency
of symptom severity (17). Thus, it follows that an increase in asthma knowledge should be
associated with increased self-efficacy and ultimately quality of life.

Few studies have tested asthma self-management educational interventions in increasing
knowledge, self-efficacy, and quality of life in rural pediatric populations. The goal of this
study was to test the effectiveness of an asthma educational intervention in improving asthma
knowledge, self-efficacy, and quality of life in rural children and their parent/caregivers. We
hypothesized that an interactive asthma educational intervention would increase parent/
caregiver and child asthma knowledge resulting in increased self-efficacy and quality of life
in rural families of children with asthma.

Methods
This study was a two-group, repeated measures, randomized clinical trial testing the
effectiveness of an educational intervention for rural children with asthma and their parents.
Children and their parent/caregivers who were randomized into the control (CON) group
received standard asthma education. Children assigned to the intervention (INT) schools
received the educational intervention consisting of two educational workshops, an asthma
coloring book, in addition to parental educational workshops. Primary outcome measures
included parent/caregiver and child asthma knowledge, self-efficacy, and quality-of-life
scores. Data were collected via face-to face and telephone interviews. This study was approved
by the Institutional Review Board at the Johns Hopkins University Medicine Institutions,
Baltimore, Maryland, and informed consent was obtained from all participating parents/
caregivers. Assent was obtained from all participating children.

Recruitment, Randomization and Follow-Up of Study Subjects
We recruited elementary school age children (6 to 12 years) with asthma and their parents/
caregivers living in seven rural counties of Maryland from August 2001 to August 2003. Over
1300 letters (1,337) were mailed to parents/caregivers of children attending elementary public
schools in the 7 Maryland counties. A total of 378 parents/caregivers responded to the letter
and agreed to have their child participate in the study. Of the 378 children who agreed to
participate, 288 (76%) were eligible for the study based on having a physician diagnosis of
asthma, asthma symptoms over the past 12 months, currently taking an asthma medication
either daily or on an as-needed basis, night awakening due to symptoms within the past month,
and no other co-morbid pulmonary disease. We randomized at the county level to eliminate
potential contamination of children attending the same school but randomized to different
groups. All families and children were followed for an entire school year or 10 months, and
over 90% of children and parents completed the 10-month, follow-up (Figure 1). Twenty
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families (9%) did not complete the follow-up interviews primarily due to family relocation out
of study area, lost to follow-up, or refusal to continue with the follow-up interviews.

Instrumentation and Measures
Baseline information was obtained from parents/caregivers by telephone or face-to-face
interviews using a questionnaire that included demographic, asthma knowledge, quality-of-
life, self-efficacy scales, child asthma morbidity, health care utilization, and asthma medication
use items. All child asthma knowledge, self-efficacy, and quality of life data were collected
during face-to-face interviews. Families without telephones or those who could not be
contacted were mailed a card with a toll-free number to call, which linked them to an
interviewer who administered the interview.

Parent/caregiver asthma knowledge—Asthma knowledge was assessed using a 20-item
multiple choice questionnaire. Content was derived from the current National Asthma
Educational Prevention Program (NAEPP) Guidelines (18–19), asthma symptom
identification interventions (20), and evidence-based data on rural exposure to allergens and
irritants (21). The final 20-item Asthma Knowledge Questionnaire reading level was written
at a 4.7 grade level (Flesch-Kincaid grade level). Content validity of the parent knowledge
scale, assessed by an expert panel of a pediatric allergist and pediatric asthma nurse experts,
was high. Cronbach’s alpha reliability coefficient was moderate at 0.61. Total scores on the
asthma knowledge scale ranged from 0 to 20 points.

Parent/caregiver asthma self-efficacy—Parent/caregiver self-efficacy was assessed
using a modified 19-item parent self-efficacy instrument (22). The original 18-item
questionnaire has 3 subscales: Treatment Efficacy, Attack Prevention, and Asthma Attack
Management. Modifications to the questionnaire included adding one item to the Asthma
Attack Management subscale. All of the subscales required the parent to select one of five
responses ranging from “not at all” scored as 1 point to “completely sure” scored as 5 points.
For the original self-efficacy scale, Cronbach alpha reliability co-efficients were 0.76 for the
5-item Treatment efficacy, 0.77 for the 6-item Attack Prevention, and 0.82 for the 7-item
Asthma Attack Management subscale. Reliability coefficients for the modified self-efficacy
subscales were moderate at 0.67 for Treatment Efficacy, 0.54 for Attack Prevention, and 0.80
for Asthma Attack Management. Scores for the subscales and total questionnaire were
Treatment Efficacy (range 5–25), Attack Prevention (range 6–30), and Asthma Attack
Management (range 8–40) for a total range of self-efficacy scores between 19 to 95.

Parent/caregiver’s quality of life—The parent/caregiver’s quality of life was ascertained
using the Pediatric Caregiver Quality of Life Questionnaire (PC-QOLQ) (16). Intraclass
correlation coefficients for total PCQOLQ score and the Emotional Function and Activity
Limitation domains were. 80 to .85 (16). Each of the 13 items in the PCQOLQ was measured
on a 7-point likert scale ranging from “all of the time” to “none of the time” with lower scores
indicating “ none of the time” allowing for a total range of scores between 13 to 91. Scores
were calculated for the total quality of life and the two domains of emotional function and
activity limitation for each parent. Minimal important differences in quality-of-life scores are
0.5 points and a change of 1.0 is considered a moderate change (23).

Child asthma knowledge—Asthma knowledge for children in grades 1 to 2 was measured
by a 15-item picture questionnaire developed using principles identified by Wiley and
Hendricks (24) for picture identification research instruments. The 15 items in the
questionnaire addressed the content present in the children’s workshop. Each item had three
choices based on evidence that the maximum number of choices that young children can
discriminate (24). There was only one correct answer for each item, and total scores could vary
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from 0 to 15 points. Asthma knowledge for children in grades 3 to 5 was measured using a 15-
item multiple-choice questionnaire with four option multiple choice responses with only one
correct answer for each item. The total score on the test could vary from 0 to 15 points. The
child knowledge questionnaire for children in grades 3 to 5 was written at a 2.7 grade level
(Flesch-Kincaid readability scale).

Child asthma self-efficacy—Self-efficacy of the child was measured using the 9-item
Child Asthma Self-Efficacy measure developed for use in the multisite Childhood Asthma
Management Program (CAMP) study (25). This instrument requires the child to select one of
four responses ranging from “none of the time, most of the time, some of the time and all of
the time” to indicate how often they will be able to perform specific asthma management
activities. Responses were scored on a 4-point scale with “none of the time” scored as 0 and
“all of the time” scored as 3. Total scores on the self-efficacy questionnaire could range from
0 to 27 points. The Cronbach alpha reliability coefficient was 0.75 for the original child self-
efficacy scale (25). For children in grades 1 to 2, the questionnaire was individually
administered to each child. Children in grades 3 to 5 were assembled in a group, and the
questionnaire was administered to the children as a group.

Child quality of life—The Paediatric Asthma Quality of Life Questionnaire (PAQLQ)
(26) was administered to children for measurement of quality of life. The PAQLQ contains 23
items that children with asthma have identified as troublesome in their daily lives. The
instrument includes three subscales: activity limitations (5 items), symptoms (10 items), and
emotional function (8 items). Response options for each item are on a 7-point anchored scale
with a score of 1 indicating maximum impairment and 7 indicating no impairment. All items
are weighted equally. Results are presented as the mean score for each subscale as well as the
total quality-of-life scale. Intraclass correlation coefficients for children 7 to 10 years of age
were 0.89 for overall quality of life, 0.83, 0.87, and 0.68 for the three subscales activity
limitations, symptoms, and emotional function, respectively (26). The instrument was
administered to each child by a research assistant and lasted for approximately 20 minutes.

Child asthma morbidity—Child asthma morbidity was measured by asking the parent/
caregiver the frequency of the child’s day and night symptoms of cough, wheeze, shortness of
breath, or chest tightness over the past 6 months. Number of hospitalizations, emergency
department (ED), and preventive visits for asthma and specialty care visits were ascertained
over a 6-month period. Current asthma medication use was assessed by asking the parent to
name all of the child’s current asthma medications, including the names of all controller or
quick-reliever medications and the number of steroid courses used over the past 12 months.

Description of Parent/Caregiver and Child Asthma Educational Intervention
Parent/caregiver educational intervention—Intervention parents/caregivers received a
1-hour asthma education session taught by a rural asthma educator in local schools and libraries.
Spsecific content addressed in the educational sessions included early warning signs of asthma
exacerbations, levels of asthma severity, avoidance of rural environmental exposures, types of
asthma medications, how to obtain and use an asthma action plan, and use of cue cards to
communicate with their child’s health care provider. Interactive demonstrations with the
parents/caregivers included demonstrating the use of the peak flow meter and metered dose
inhaler with spacer. To facilitate effective communication with health care providers, each
parent/caregiver received cue cards with tips on how to ask questions about home asthma care
during the child’s primary care visits. Additionally, all parents received a quarterly newsletter
and a resource guide to asthma management care that listed types of insurance, locations for
allergy testing, and organizations that conduct smoking cessation sessions. At the end of each
parent workshop, participants were asked to evaluate the workshop on a 5-point likert scale
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ranging from strongly agree, agree, neutral, disagree, and strongly disagree and provide open-
ended evaluative comments.

Costs of conducting the educational intervention were estimated US $95.00 per child based on
personnel time (registered nurse with asthma education certification and community health
worker), supplies of asthma education coloring books, peak flow meters, spacers and toy
incentives, travel for personnel, and food for both parents and children. Use of libraries and
schools for sessions eliminated any space costs. Cost to the parents and children were primarily
time (4 to 5 hours total), and travel expenses to get to educational sessions. We estimate the
cost to the family of approximately US $20.00 for travel expenses. Because all child educational
sessions were conducted after school, there was no loss of classroom time for any child, and
parent sessions were conducted in the evenings to reduce loss of work time.

Child educational intervention—Intervention children received 4 hours of instruction
during two separate sessions in the child’s school taught by the asthma educator. The goal of
the educational sessions was to provide asthma management information in an interactive
format tailored to each child’s developmental level. Specific workshop content included
anatomy of asthma, types of asthma medications, i.e., quick reliever versus controller, warning
signs of an acute asthma attack, how to use a peak flow meter, how to use a metered-dose-
inhaler (MDI) with a spacer, rural environmental factors that exacerbate asthma symptoms,
including home and farm exposures, and a description of an asthma action plan. The sessions
were highly interactive in that the children practiced and demonstrated their peak flow meter
and metered-dose inhaler technique. The children also discussed their asthma medicines and
environmental exposures with the asthma educator. In addition, each child received a copy of
the “My Asthma Coloring Book” (27), a peak flow meter, spacer device, and a certificate of
completion at the final session. Educational materials were written at a 2 to 3 grade level
including the coloring book with a reading level at grade 2.6 (Flesch-Kincaid readability scale).

Description of Control or Standard Asthma Care
Parents/caregivers assigned to the standard asthma care or control group were mailed an asthma
newsletter on a quarterly basis and received an asthma resource guide at the completion of the
study. Control group parents had no formal contact with the asthma nurse educator.

Follow-up data collection—All families received a follow-up interview via telephone at
10 months or the end of the child’s school year to ascertain changes in parent and child asthma
knowledge, self-efficacy, quality of life, child asthma morbidity, asthma medication use, and
health care utilization. Families were remunerated with a $10.00 check after completion of
each follow-up interview.

Data analysis—All analyses were conducted using Stata statistical software system v.7.0
(28) and R Version 2.0.1 (29). Children were categorized by group assignment to the control
(CON) or the intervention (INT) group. Severity scores were calculated for each child with a
zero score reflecting mild intermittent and a score of 3 indicating severe persistent asthma. The
primary outcome variables were parent and child knowledge, self-efficacy and quality-of-life
scores. Mean parent and child knowledge, self-efficacy, and quality-of-life scores and change
in scores between baseline and follow-up were compared by group assignment. Differences in
demographic, outcome, and predictor variables between groups were evaluated using the χ2

test for categorical variables, i.e., parent educational level and analysis of variance for
continuous variables, i.e., parent knowledge scores. For variables with a non-normal
distribution, the Wilcoxon rank sum test was used to test differences between groups. Statistical
significance was accepted as p < 0.05.
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Results
Sociodemographic and Child Health Characteristics at Baseline

A total of 288 children and their parents/caregivers were eligible for recruitment as seen in
Figure 1. Of this group, 244 (85%) parents/caregivers consented for their child to participate,
and 221 (77%) children were recruited into the study. The primary reason for nonparticipation
was lack of availability of the parent/caregiver to sign consent. As seen in Table 1, parents/
caregivers of children enrolled in the study were primarily the child’s mother (90%), over half
reporting some college education or college graduate, employed (78%), and earning income
greater than $29,999 (69%). The parents/caregivers had a mean age of 36.2 ± 8.0 years. Almost
all children were covered by some form of health insurance (96%), yet only 22% reported
having Medical assistance as the type of health insurance. Study children were primarily white
(56%) and male (62%) with a mean age of 8 ± 1.7 years. Child asthma severity levels were
categorized into mild intermittent (39%), mild persistent (39%), and moderate to severe (22%)
persistent asthma. Asthma morbidity was high for this group of children. Over half of children
(54–59%) reported daytime symptoms of cough, wheeze, and shortness of breath at least 4 or
more times a week. Night cough was reported by almost two thirds of children (64%). Despite
high symptom reports, health care utilization was low with only 6% of children reporting a
hospitalization and 18% an emergency department (ED) visit for asthma within the past 6
months. Almost one third (31%) of the children reported missing one or more weeks of school
for asthma in the past 6 months. Over one third (37%) of children reported 1 or more specialty
care visits for asthma.

Use of a controller daily medication was reported by most children (59%) and over half (55%)
reported use of oral steroids over the past year with one of six children (18%) reporting three
or more steroid courses within the past year. Comparison of baseline characteristics of caregiver
age, education, income and child age, gender, race, type of insurance, asthma severity,
symptom frequency, medication use, receipt of specialty care, hospitalizations, ED visits
school days missed, and having an asthma action plan by group status (CON versus INT)
revealed no significant differences (Table 1).

Child Health Characteristics at Follow-Up
Although there was no significant difference in the number of ED visits, hospitalizations, or
regular asthma care visits between groups at follow-up, there was a significant decrease in the
mean change of severity scores from baseline to follow-up between the groups with the INT
group experiencing a significant decrease in severity over time (Table 2). At follow-up, parents
in the INT group reported significantly fewer symptoms of shortness of breath (χ2 = 13.91; p
= 0.007); fewer times when their child woke up at night with wheezing (χ2 = 11.17 p = 0.02),
shortness of breath (χ2 = 10.55; p = 0.03), and chest tightness/discomfort (χ2 = 10.13; p = 0.02).
Significantly more CON parents reported controller medication use at follow-up (Table 2).
There was no significant difference in parental report of having an Asthma Action Plan (AAP)
in the home at follow-up by group status (CON, 39.8%, INT 48.2%, Z = 1.06, p = 0.30).

Asthma Knowledge
Parent/caregiver—Mean total parent/caregiver asthma knowledge scores were not
significantly different by group at baseline; however, at follow-up the intervention group
scored significantly higher on the asthma knowledge scale (CON: 16.3; INT:17.5, p = 0.0004)
(Table 3). Of note is that parents in the intervention group scored significantly higher on
knowledge items related to differences between quick reliever medication and controller
medication use, the purpose of metered dose inhalers, and use of peak flow meters as compared
to control parents. Environmental control knowledge items were not significantly different
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between groups (Table 3). Almost all parents in both groups reported the correct responses for
protecting children from tobacco smoke.

Child knowledge by grade level—As seen in Table 4, at follow-up the mean total child
knowledge scores for the young children (grades 1 to 2) were significantly higher in the
intervention group (p < 0.0001). However, there was no significant difference between groups
at follow-up in mean knowledge scores for children in grades 3 to 5. A significantly higher
number of young INT children reported correct answers to items addressing peak flow meter
use, exposure to cat can make asthma worse, and part of body affected by asthma. In the older
children in grades 3 to 5, significantly more children in the INT group reported correct
responses for items regarding use of quick reliever medication and peak flow meter use as
compared to children in the CON group. Correlation between parent and child knowledge
scores at follow-up were low (grades 1–2: Spearman ρ = 0.26; grades 3–5: Spearman ρ = 0.32).

Self-efficacy
Parent/caregiver—As seen in Table 5, mean total and sub-scale self-efficacy scores did not
differ by group at follow-up or by change score between baseline and follow-up for the three
subscales (Treatment Efficacy, Attack Prevention, and Asthma Attack Management). A trend
(p = 0.07) was noted in the mean total self-efficacy score with the INT group reporting high
self-efficacy at follow-up as compared to the CON group.

Child—Although mean child total self-efficacy scores did not differ by group at follow-up,
INT children had a significantly higher change in total self-efficacy scores from baseline to
follow-up as compared to CON children (p = 0.005) (Table 5). Correlations between child and
parent total self-efficacy scores at baseline and follow-up were nonsignificant (Spearman ρ =
−0.004 to 0.22).

Quality of Life (QOL)
Parent/caregiver—Mean parent total and subscale QOL scores were high at baseline and
follow-up. There was no statistical difference for mean Activity Limitation, Emotional
Function subscales, and total QOL scores or in the QOL change scores between baseline and
follow-up by group status (Table 5).

Child—As seen in Table 5, there were no significant differences in mean child quality-of-life
(QOL) scores between groups at follow-up nor by change in score between baseline and follow-
up by group status. Overall, the child total quality-of-life scores were less positively skewed
than the parent total quality-of-life scores.

Parent/caregiver evaluative responses to educational intervention—Most parents
assigned to the intervention completed the workshop evaluation forms (81%) and reported
overwhelming positive evaluations. In specific, most parents strongly agreed that after
attending the educational program they understood the definition of “quick reliever or rescue
medication” (82%) and when to use quick reliever medications, knew what a “controller
medication” was and when to use them (79%), understood the importance of an Asthma Action
Plan (83%), knew how to help their child use his/her MDI the right way (81%), and how to
help their child with his/her Peak Flow meter diary (75%). Specific parental comments focused
on the interactive experience during the teaching sessions, i.e. “the demonstrations of asthma
devices were great”; “This class really taught me how to use my son’s peak flow meter and
meds.”
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Discussion
Our results indicate that an interactive child and parent asthma educational intervention
significantly increased parent and young child knowledge in rural families of children with
persistent asthma consistent with previous reports of school-based asthma educational
programs (7,9,30–32), although there was no change in parent quality of life or self-efficacy.
Despite high parent asthma knowledge scores recorded at baseline, we did demonstrate a
significant higher knowledge level in the intervention group, suggesting that rural families may
have sufficient asthma management knowledge but insufficient beliefs or ability to change
their behavior around asthma management of their child.

Child asthma knowledge scores were significantly increased only in the younger children in
grades 1 to 2. We purposely designed the educational sessions to maximize child participation
and to allow children to play with medication delivery and peak flow meters and to use a
coloring book to reinforce the use of controller medications and peak flow meters in the child’s
home. Interactive teaching techniques correlate with the “concrete operational thinking”
described in early school age children (33). Not only did the younger children receive
interactive, individualized educational sessions but also interactive knowledge tests as
compared to the paper-and-pencil tests used with the older children. The interactive nature of
the intervention may be one of the most effective techniques for instructing young children
with asthma. Despite the difference in total knowledge scores by age group, use of a peak flow
meter knowledge was consistently increased in all intervention children most likely reflecting
the interactive quality of the child educational intervention. Self-management education that
teaches problem solving skills and self-efficacy to patients has been shown to result in more
positive outcomes (6). Our results indicate that parents increased their knowledge primarily
for asthma medication use. Perhaps rural families extract the knowledge they need, i.e.,
medication use (5), and were uninterested or unconcerned about other asthma management
skills less relevant to their child’s care.

Self-efficacy has a strong influence on the decisions and choices that children and adults make
in self-management behaviors as well as the amount of effort and persistence devoted to these
behaviors (34). We attribute the improved child self-efficacy scores to allowing intervention
children to demonstrate use of medication and peak flow meters as well as receive corrective
instruction when inaccurate use was detected. We did not support our hypothesis that increased
parent and child quality of life would be associated with increased knowledge scores in that
the quality-of-life scores did not meet the criteria for a minimal change in scores (23) between
baseline and follow-up. However, several studies indicate that knowledge alone may not be
sufficient for behavior change or improved quality of life (8,35,36). Alternatively, the concept
of quality of life may differ in rural settings. Despite a significant decrease in symptom reports
in the intervention children at follow-up, this decrease was discordant with parent quality-of-
life scores. Rural individuals may perceive health as the ability to work, function, and perform
daily tasks with their primary focus to be independent, self-reliant, and free from pain (37).
Work and daily pressures play a primary role in one’s perception of health in rural families
(38) and the ability to work is very important for rural individuals (21). Consequently, asthma
symptoms in children may be tolerated for a longer period in rural families as long as the child
can work or attend school and this may be perceived as good quality of life. Lack of variation
in child quality-of-life scores may be related to the child’s cognitive developmental level and
circumstances related to the measurement of quality of life including the developmental level
of the instrument (39). For example, by first grade, children can understand the consequence
of their illness, “not hurting,” and knowledge about routine medical examinations (40) but they
may not be able to understand “worried or bothered about my asthma” as worded on the child
quality-of-life instrument.
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Although the cost of the educational program was $95.00 per family, expenses were associated
with research nurse and community health worker personnel and travel costs to conduct the
educational sessions. Use of school nurses to deliver the educational program after school or
during Parent-Teacher Association (PTA) meetings would significantly reduce the cost of the
program. Although the education program was not associated with reduction in ED visits,
prevention of one emergency room visit at an average cost of $383.29 (41) would offset the
cost of the educational program. The reduction in cost associated with lower frequency of
symptom days is difficult to measure but is most likely associated with a reduction in caregiver
stress.

This study is potentially limited by its cross-sectional design resulting in an inability to identify
associations and not establish causation. Although severity decreased at follow-up, asthma
severity as reported was assessed over a 6-month period and was subject to seasonal variation.
Because asthma severity is not static and there is no gold standard for measurement of asthma
severity (42), we cannot exclude some mis-classification of severity assignment in this sample.
The study relied on a structured caregiver interview so it is possible that caregiver reports of
asthma symptoms, school absences, and medication use were subject to recall bias. External
validation of these characteristics was not performed. In addition, this sample may be biased
toward families who were more concerned about or in need of asthma education and services.

In summary, an interactive child and parent asthma educational intervention for rural families
significantly increased parent and young child asthma knowledge as well as child self-efficacy
but not quality of life in either group. Rural children and their families may benefit from
interactive and individualized asthma education. In particular, young rural children may benefit
from interactive asthma education that enables them to learn and practice asthma management
skills resulting in better asthma control. Rural health beliefs may explain the lack of change in
parent reports of their quality of life. Families living in rural settings may tolerate a higher level
of asthma symptoms and burden of asthma care in that rural families may believe the child can
continue to work and attend school despite experiencing asthma symptoms. Future studies
should address factors associated with improving parent self-efficacy and ultimately quality
of life for both parents and children.
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Figure 1.
Recruitment flow diagram.
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Table 2
Child health outcomes at follow-up by group status (N = 201)

Characteristic Control (N = 89) Intervention (N =
112)

Total (N = 201) Significance

Child health characteristics
Emergency department visits during follow-up
 Yes 16 (18.0) 15 (13.4) 31 (15.4) χ2 = 0.90, df = 1, p = 0.34
Hospitalized during follow-up
 (Yes) 5 (5.6) 4 (3.6) 9 (4.5) χ2 = 0.25, df = 1, p = 0.62
Receive regular asthma care visits (non-acute)
 Yes 64 (71.9) 81 (72.3) 145 (72.1) χ2 = 0.35, df = 1, p = 0.55
Controller medication use
 Yes 56 (62.9) 59 (52.7) 115 (57.2) χ2 = 3.72, df = 1, p = 0.05
Severity
 Mild intermittent 33 (37.1) 61 (54.5) 94 (46.8)
 Mild persistent 34 (38.2) 36 (32.1) 70 (34.8) χ2 = 5.81
 Mod persistent 6 (6.7) 9 (8.0) 15 (7.4) df = 3,
 Severe persistent 10 (11.3) 6 (5.4) 16 (8.0) p = 0.12
 Missing 6 (6.7) 6 (3.0)
Change in severity score from
baseline to follow-up based on
symptom frequency (scores
range from 1–4)

0.01 (1.15) −0.40 (1.13) −0.22 (1.15) T = 2.50, df = 173, p = 0.01
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Table 3
Parent asthma knoweldege scores at follow-up (total score and specific items) (N = 201).

Knowledge item Control (N =
89)

Intervention (N
= 112)

Total (N =
201)

Significance

Total knowledge score at 16.34 17.51 17.0 Wilcoxon
Follow-up (mean range 11–20) Rank Sum W = 3345,

p = 0.0004
Medication knowledge items N (% correct)
 Quick reliever medicines are taken when asthma
symptoms occur (63)

61 (74.0) 96 (86) 157 (78.1) Z = 3.79

p = .0.05
 Purpose of metered dose inhaler is to deliver
medication directly into the lung. (64)

53 (64) 89 (80) 142 (70.6) Z = 5.11

p = .0.02
 Long-term controller asthma medicines reduce
inflammation in the airways (correct) (69)

47 (57) 80 (71 127 (63.2) Z = 3.97

p = 0.046
 When using a metered dose inhaler, a child should
breathe in deeply and slowly (67)

63 (76) 97 (87) 160 (80) Z = 3.02

p = 0.08
 When child has asthma symptoms the best
medicine to take is quick-reliever medicine (76)

63(76) 90 (80) 153(76.1) Z = 0.33

p = 0.57
 What inhaler or puffer should be used when child
has asthma symptoms (Albuterol) (81)?

81 (98) 108 (96) 189 (94) Z = 0.002

p = 0.96
 When your child has an asthma attach at home
and his/her symptoms get worse after several
treatments with a quick reliever medicine, what is
the next step? (contact primary care provider) (74)

72 (80) 101 (90) 173 (86) Z = 0.27

p = 0.60
 What precaution should be taken when using a
quick reliever asthma medicine? (Wait at least 1
minute between puffs when using a metered dose
inhaler (78)

50 (60) 83 (74) 133 (66) Z = 3.61

p = 0.06
Peak flow meter use knowledge items
 When should a peak flow meter be used to obtain
child’s personal best reading? (Twice a day when
symptoms are absent) (77)

42 (50) 78 (70) 120 (60) Z = 6.52

p = 0.01
 What is the best device to use at home to monitor
asthma? (Peak flow meter) (75)

77 (93) 111 (99) 188 (94) Z = 3.85

p = 0.05
Environmental control knowledge items
 What is best way to reduce cockroaches in home
(Bait traps) (65)

70 (79) 97 (87) 167 (83) Z = 0.06

p = 0.81
 Best way to protect children from tobacco smoke
is to ask people to smoke outside the house (66)

82 (92) 111 (99) 193 (96) Z = 0.0

p = 1.0
 Best method to reduce dust mites in home is to
cover mattresses with zippered plastic cases to (70)

58 (70) 76 (68) 134 (67) Z = 0.02

p = 0.89
 Best way to reduce child’s exposure to things in
rural setting that make asthma worse (remove
outdoor work/farm clothes before sitting on the
sofa) (79)

61 (74) 93 (83) 154 (77) Z = 2.07

p = 0.15
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Table 4
Child knowledge scores at follow-up by age group (N = 200).

Children grades 1–2

Knowledge item Control (N =
32)

Intervention (N =
51)

Total (N = 83) Significance

Total Knowledge score at follow-up mean
range 7–14

10.75 12.45 11.79 T test = −3.77, p =<
0.0001

Medication knowledge items N (% correct)
 Which picture of things makes asthma
worse? (Cat) (3)

18 (56) 43 (84) 61(73) Z = 6.57

p = 0.01
 What picture is a peak flow meter? (6) 13 (41) 43 (84) 56 (67) Z = 15.17

p =< .0001
 What part of body gets clogged with
mucus during an asthma attack? (Lung
picture) (9)

19 (59) 44 (86) 63 (76) Z = 6.38

p = 0.01
Children grades 3–5

Knowledge item Control (N = 56) Intervention (N = 61) Total (N =
117)

Significance

Total knowledge score at follow-up mean
range 3–15

9.93 10.41 10.18 t test = −0.91, p = 0.18

What medicine should you take when you
feel an asthma attack is starting? (Quick
Reliever) (2)

20 (36) 40 (66) 60 (51) Z = 9.26

p = 0.002
A peak flow meter is a device to see if your
asthma is getting worse (7)

25 (45) 40 (66) 65 (56) Z = 4.37

p = 0.04
The correct way to use a peak flow meter is
blow out as fast and as hard as you can (8)

22 (39) 41 (67) 63 (54) Z = 8.07

p = 0.004
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Table 5
Mean self-efficacy and quality-of-life scores at follow-up and change in scores from baseline to follow-up by
group status*

Mean score control Mean score intervention Mean change
score control

Mean change
score

intervention

Self-efficacy
Parent/caregiver
 Treatment efficacy subscale 22.84 (2.8) 22.77 (2.9) 0.44 (3.6) 0.63 (3.2)
 Attack prevention subscale 27.39 (2.9) 27.73 (2.4) 1.89 (6.7) 2.00 (6.2)
 Asthma attack management
subscale

36.97 (3.3) 37.25 (3.5)

 Total scale (range 19–95) 87.03 (7.3) 88.56 (6.6)a 1.88 (8.7) 3.58 (7.6)
Child (all ages)
 Total scale (range 0–27) 20.32 (6.8) 21.02 (6.8) −0.11 (6.9) +2.62 (6.3)b

Quality of life
Parent/caregiver
 Activity limitation subscale 6.42 (1.0) 6.47 (1.0) −0.01 (1.2) 0.20 (1.3)
 Emotional function subscale 6.37 (0.8) 6.49 (0.8) 0.16 (1.0) 0.30 (0.9)
 Total scale (range 1–7) 6.38 (0.8) 6.49 (0.8) 0.11 (1.0) 0.27 (0.9)
Child (all ages)
 Activity domain subscale 3.51 (1.2) 3.59 (1.2) −0.47 (1.4) −0.09 (1.7)
 Emotional domain subscale 3.19 (1.4) 2.47 (1.4) −0.30 (1.3) −0.32 (1.2)
 Symptom domain subscale 3.20 (1.2) 2.66 (1.2) −0.28 (1.0) −0.27 (1.1)
 Total scale (range 1–7) 4.81 (1.5) 5.50 (1.5) +0.34 (1.3) +0.40 (1.4)

*
All comparisons p > 0.05.

a
Wilcoxon Rank Sum = 2517, p = 0.07.

b
t = 2.86, df = 175, p = 0.005.
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