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Abstract

Objective: It is well known that parent/patient education helps to reduce the burden of asthma

in urban areas, but data are scarce for rural areas. This study explored the impact of asthma

education in Ector County, a rural part of Health Services Region 9 in Texas, which has one of the

highest prevalence rates of asthma in the state.

Methods: This prospective study investigated an interactive asthma education intervention in

pediatric patients aged 2–18 years and their caregivers. Change in parental/caregiver knowledge

about their child’s asthma along with frequency of missed school days, emergency department

(ED) visits and hospital admissions was obtained via telephone surveys before and after the

educational intervention was delivered.

Results: The study enrolled 102 pediatric patients and their parents/caregivers. Asthma educa-

tion was associated with significantly fewer school absences, ED visits and hospitalizations.

Parents/caregivers reported feeling better educated, knowing what triggers an asthma exacerba-

tion, identifying the signs of a severe asthma attack in their child, feeling confident about managing

asthma and feeling that the asthma was under control.

Conclusion: Asthma education of caregivers and children was associated with better symptom

management and fewer acute exacerbations, pointing to the relevance and importance of asthma

education among pediatric patients in rural areas.
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Introduction

Asthma is a chronic, inflammatory revers-
ible respiratory condition that in 2015 alone
affected 6 188 000 children.1 Of these chil-
dren, 219 died directly due to complications
from the disease.1 In 2013, asthma was the
primary diagnosis for 2.0 million emergency
room visits.2 Children with asthma missed
13.8 million school days in total in 2013.3

These absences have been shown to have
many adverse effects on children, including
a decrease in academic performance as well
as mental and social hindrances.4 These
personal costs are accompanied by tremen-
dous financial costs. The mean yearly cost
of care for a single child with asthma was
$1309 in 2013.5 Prior research has shown
the benefit of asthma education in children
as it relates to symptom self-management
and overall knowledge about the disease.6

Objectively, educational interventions have
further been proven to reduce emergency
room visits and school absences.7

However, it must be noted that chronic
childhood diseases take a toll on parents/
caregivers as well. To this effect, multiple
studies have reported that the stress of
symptom management has an effect on
parents/caregivers of affected children.7,8

Thus, other interventions centered around
education in disease management for both
patients and parents/caregivers have been
described, with varying rates of success.9

The present study seeks to further describe
the effects of co-education of both affected
child and parent, with particular focus on
parental involvement, in a newly estab-
lished and federally-funded program at the
Texas Tech Health Sciences Center in
Odessa, Texas, USA, aptly named
‘Asthma Management Program at Tech
(APT)’. The overall success of such educa-
tional programs has not been well described
in rural settings at the time of this study.

In this current study, the authors
hypothesized that education targeted at

both affected rural children in Ector
County and their parents/caregivers would
lead to better parental/caregiver knowledge
about common asthma triggers, awareness
of preventative measures, and confidence in
appropriate medication management for
symptom exacerbations, eventually result-
ing in reduced school absenteeism and
fewer emergency room visits and hospital-
izations over time.

Patients and methods

Study population

This prospective study enrolled consecutive
patients between 2 and 18 years of age with a
physician-labelled diagnosis of asthma
between September 2016 and June 2017.
All patients were enrolled in an ‘Asthma
Registry’ within the primary care pediatric
clinic at Texas Tech University Health
Sciences Center, Odessa, TX, USA, which
contained the demographic data of the
patient and their respective caregiver/
parent. The exclusion criteria included a his-
tory of prematurity with severe respiratory
distress, a history of bronchopulmonary
dysplasia, or congenital respiratory anoma-
lies such as cystic fibrosis. An asthma survey
questionnaire (Figure 1) was prepared with
the help of the Clinical Research Institute of
Texas Tech University Health Sciences
Center and consisted of 10 easy-to-answer
questions about symptom management
and exacerbations. Trained research nurses
contacted the patients registered in the
asthma education program via telephone
calls and a minimum of three attempts
were made to reach each patient. Questions
on the asthma survey questionnaire were
asked and their answers were recorded
(Figure 1). The severity of the patients’
asthma was classified as intermittent or per-
sistent as per guidelines found in the Expert
Panel Report 3 by the National Asthma
Education and Prevention Program.10
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Patients aged 0–4 years who reported symp-
toms�2 days/week, had no nighttime awak-
enings, used short acting beta agonist �2
days/week, had no effect of symptoms on
normal activity, and had �1 exacerbation
requiring oral corticosteroids per year were
considered to have intermittent asthma;
whereas those who reported symptoms >2
days/week, were woken at night by

symptoms �1x/month, used short acting
beta agonist >2 days/week, had minor or
greater effect of symptoms on normal activ-
ity, and had�2 exacerbations requiring oral
corticosteroids in 6 months or � 4 wheezing
episodes per year lasting >1 day were con-
sidered to have persistent asthma.

The criteria were identical for those aged
5–11 years, with the added exception of

Parental/care giver asthma education questionnaire:

Study ID:

Date:

This is a questionnaire to assess the care-giver/parental knowledge of asthma control. Answer the following 
questions 1-10 with Yes or No answers. From questions 4 through 6 please specify the number. This 
information is only used for data collection and there are no good or bad answers. The following 
questionnaire is given to primary caregiver (can be mother or father), who answers for both the parents.

No Yes

1 Did you as a parent receive any asthma education with your child? ◻ ◻

2 Do you know what triggers your child’s asthma exacerbation? ◻ ◻

3 Can you identify the signs of severe asthma attack in your child? ◻ ◻

4 Has your child been to emergency department in past 6 months due to asthma? ◻ ◻

         If yes, how many times?      ___ times

5 Was your child hospitalized in the last 6 months for asthma? ◻ ◻

         If yes, how many times?      ___ times

6 Did your child miss school in past 6 months due to asthma? ◻ ◻

         If yes, how many times?      ___ times

7 Do you feel confident about managing your child’s asthma? ◻ ◻

8 Do you understand your child’s asthma action plan*? ◻ ◻

9 Do you know your child’s best number on peak flow meterˆ? ◻ ◻

10 Is your child’s asthma under control? ◻ ◻

Figure 1. Parental/caregiver asthma education questionnaire. *Asthma action plan – written plan that the
caregiver designs in conjunction with the physician to help control their child’s asthma symptoms. ^Peak flow
meter – handheld meter used to measure peak expiratory flow for asthma patients.
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those with intermittent asthma having
forced expiratory volume in 1 s (FEV1)
>80%, FEV1/forced vital capacity (FVC)
>85%, and �2 nighttime awakenings per
month and those with persistent asthma
having FEV1 � 80%, FEV1/FVC � 80%,
�3 nighttime awakenings per month, and
�2 exacerbations per year requiring oral
corticosteroids.

For those �12 years, the criteria were
again identical to the criteria for those
aged 5–11 years, with the exceptions of
intermittent asthma being classified as
FEV1> 80% with normal FEV1/FVC,
and persistent asthma classified as FEV1
�80% with FEV1/FVC ranging from
normal to reduced by �5%.

The study was approved by the Texas
Tech University Health Sciences Center
Institutional Review Board (approval regis-
tration no. L16-141). Over the telephone,
parents/caregivers were given a brief intro-
duction to the study and then asked the
questions shown in Figure 1 after their
verbal consent was obtained.

Asthma educational intervention

Asthma education was conducted in differ-
ent sections, involving the patient and/or
the caregiver, namely: (i) introduction
(patient and caregiver); (ii) education
(patient and caregiver); (iii) demonstration
component (patient); and (iv) follow-up ses-
sion(s) (both caregiver alone and patient
and caregiver together). In the educational
component, each patient and caregiver were
taught about asthma pathophysiology,
common triggers for asthma exacerbation,
signs of asthma attack/exacerbation, need
for adequate asthma control, and an
asthma action plan. In the next section, an
asthma educator first demonstrated to each
patient the appropriate technique for using
a metered dose inhaler (MDI) based on the
Centers for Disease Control and Prevention
(CDC) guidelines.11 The patient’s technique

was scored on the 10 steps and successful
demonstration of steps 2–8 was considered
adequate and the patient was changed to
MDI instead of a nebulizer medication.
The efficiency of the patient’s effort was
checked with a pulmonary airflow meter
using a Philips Respironics Personal Best
In-Check Dial TM (Philips Respironics,
Murrysville, PA, USA). After proper dem-
onstration, the patient was scheduled for an
ambulatory follow-up determined by the
physician (ranging between 2 weeks to 6
months). Each patient in the program was
scheduled for an initial spirometry to con-
firm the diagnosis, and repeat testing was
based on the physician’s discretion. Each
patient was given an appropriate asthma
pouch that included a peak flow meter,
individualized asthma action plan (with
triggers), school nurse order, list of medica-
tions, a local smoking cessation resource,
and information for free smoking cessation
classes for parents.

Each parent was surveyed before and
after enrollment in the program via a tele-
phone call to a preferred contact number on
the following: asthma education, school
days missed, emergency room visits and hos-
pital admissions. Telephone calls were made
by the research nurses who were qualified
and trained to conduct research studies
and were a part of the Clinical Research
Institute at Texas Tech University Health
Sciences Center. The research nurses
explained to the parents/caregivers that the
questionnaire was to assess their knowledge
of asthma control. The survey mostly con-
sisted of questions with yes or no answers,
with questions 4–6 in particular needing a
specific number (Figure 1). Contact with
every patient was attempted three times
before a failed response was documented.
Patients received no compensation for
either participation or completion.

The caregivers’ responses on hospital
admissions and emergency room visits
were compared with the records from the
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two major hospitals within the county,
Medical Center Hospital and Odessa
Regional Medical Center, using
International Statistical Code for Diseases
(ICD-9) for asthma 493.00 and in case of
discrepancies the documented information
from the hospital records was used. The
results were documented along with demo-
graphic data including age, sex, race, age of
diagnosis of asthma, and severity
of asthma.

Statistical analyses

All statistical analyses were performed
using Stata statistical software release 13.1
(StataCorp, College Station, TX, USA). All
data were summarized as n of patients (%).
Frequencies before and after education
were compared using v2-test or Fisher’s
exact test as appropriate. Questions about
number of emergency department (ED)
visits, hospitalizations, and school missing
times were compared using Wilcoxon
matched-pairs signed-ranks test. A P-val-
ue< 0.05 was considered statistical-
ly significant.

Results

Out of the 275 families registered, 102 fam-
ilies agreed to be surveyed. With regards to
severity of asthma, 38 of 100 patients
(38.0%) were classified as having intermit-
tent asthma and 62 of 100 patients (62.0%)
were classified as having persistent asthma
(Table 1). Asthma severity of two partici-
pants was unable to be classified per study
criteria. Seven of 102 patients (6.9%) were
Hispanic, 72 (70.6%) were white, eight
(7.8%) were black, and 15 (14.7%) were
classified as other (Table 2).

The survey showed similar representa-
tion by all age groups in the study popula-
tion (Table 3). In terms of age distribution,
30 of 102 patients (29.4%) were 3–7 years
old (age group 1), 34 of 102 patients

(33.3%) were 8–11 years old (age group

2), and 38 of 102 patients (37.3%) were

�12 years old (age group 3). There was a

statistically significant difference in the

severity of asthma amongst the three age

groups (Table 4): 17.2% (5/29), 42.4%

(14/33), and 50.0% (19/38), in age groups

1, 2 and 3, respectively, had intermittent

asthma, while 82.8% (24/29), 57.6% (19/

33), and 50.0% (19/38), respectively, had

persistent asthma (v2¼ 7.9009, P< 0.019).

In terms of sex distribution, 62 of 102

patients (60.8%) were male and 40 of 102

patients (39.2%) were female (Table 5).

Table 1. Frequency of intermittent and persistent
asthma in the study population.

Asthma severity n %

Intermittent 38 38.0

Persistent 62 62.0

Total 100a 100.0

Data presented as n of patients (%).
aAsthma severity of two participants was unable to be

classified according to study criteria.

Table 2. Racial distribution of the
study population.

Race n %

Hispanic 7 6.9

White 72 70.6

Black 8 7.8

Other 15 14.7

Total 102 100.0

Data presented as n of patients (%).

Table 3. Age distribution of the study population.

Age group n %

1: 3–7 years 30 29.4

2: 8–11 years 34 33.3

3: � 12 years 38 37.3

Total 102 100.0

Data presented as n of patients (%).
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Although there were more male patients

with asthma than female patients, there

was no significant difference in the severity

between the sexes (Table 6). As described

above, the severity of two participants’ dis-

ease was unable to be classified per

study criteria.
There were statistically significant

increases in the frequency of parents/care-

givers who underwent the educational pro-

gram who reported receiving education

(v2¼ 109.86, P< 0.001), knowing what trig-

gers an asthma exacerbation (v2¼ 37.03,

P< 0.001), identifying the signs of severe

asthma attack in their child (v2¼ 47.12,

P< 0.001), feeling confident about manag-

ing asthma (v2¼ 75.38, P< 0.001), under-

standing their child’s asthma action plan

(v2¼ 78.67, P< 0.001), knowing their

child’s best number on peak flow meter

(v2¼ 55.66, P< 0.001) and feeling that the

asthma was under control (v2¼ 70.24,

P< 0.001) (Table 7).
At the same time, the number of times

their child was evaluated in the ED

(v2¼ 25.58, P< 0.001), hospitalized

(v2¼ 6.20, P¼ 0.014) or absent from

school was significantly reduced

(v2¼ 15.56, P< 0.001) (Table 7) after the

educational intervention was delivered.

Before the educational intervention, the

range of frequency among those who had

to visit the ED for 41 of 102 patients

(40.2%) was 1–20 visits, while after the

intervention only 10 of 102 (9.8%) reported

having been to the ED. The number of hos-

pitalizations reduced from 14 out of 102

(13.7%) to four out of 102 (3.9%) and

their range reduced from 1–12 visits to

three parents reporting a single visit (one

patient declined to give numerical details).

Similarly, the number of children that had

full attendance at school during the past 6

months increased from 56 of 98 patients

(57.1%) to 83 of 101 patients (82.2%) and

the range of school missing times was

also reduced.

Discussion

Pediatric asthma is a common disease with

a number of potential social consequences,

Table 4. Summary of asthma severity by age group
in the study population.

Age group

Asthma severity 1 2 3 Total

Intermittent n 5 14 19 38

% 17.2 42.4 50.0 38.0

Persistent n 24 19 19 62

% 82.8 57.6 50.0 62.0

v2¼ 7.9009 Total n 29 33 38 100b

P< 0.019a Total % 100.0 100.0 100.0 100.0

Data presented as n of patients (%).
aGroups compared using v2-test.
bAsthma severity of two participants was unable to be

classified according to study criteria.

Table 5. Sex distribution of the study population.

Sex n %

Male 62 60.8

Female 40 39.2

Total 102 100.0

Data presented as n of patients (%).

Table 6. Summary of asthma severity by sex in the
study population.

Asthma severity Male Female Total

Intermittent n 25 13 38

% 41.0 33.3 38.0

Persistent n 36 26 62

% 59.0 66.7 62.0

v2¼ 0.5910

NSa
Total n 61 39 100b

Total % 100.0 100.0 100.0

Data presented as n of patients (%).
aNS, no significant between-group difference (P � 0.05);

groups compared using v2-test.
bAsthma severity of two participants was unable to be

classified according to study criteria.
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Table 7. Summary of parental control of asthma questionnaire before and after the educational
intervention.

Question

Before

educational

intervention

n¼ 102

After

educational

intervention

n¼ 102

Statistical

significancea

Did you as a parent receive any asthma education with your

child (yes)?

21 (20.6) 95 (93.1) P< 0.001

Do you know what triggers your child’s asthma exacerba-

tion (yes)?

54 (52.9) 93 (91.2) P< 0.001

Can you identify the signs of severe asthma attack in your

child (yes)?

57 (55.9) 97 (95.1) P< 0.001

Has your child been to emergency department in past 6–12

months due to asthma (yes)?

41 (40.2)b 10 (9.8)b P< 0.001

If yes, how often? (number of emergency department visits) n¼ 100 n¼ 101 P< 0.001

0 60 (60.0) 92 (91.1)

1 18 (18.0) 9 (8.9)

2 10 (10.0) 0 (0.0)

3 or more 12 (12.0) 0 (0.0)

Was your child hospitalized in the last 6 months for

asthma (yes)?

14 (13.7)b 4 (3.9)b P¼ 0.014

If yes, how often? (number of hospitalizations) n¼ 101 n¼ 101 P< 0.001

0 88 (87.1) 98 (97.0)

1 8 (7.9) 3 (3.0)

2 3 (3.0) 0 (0.0)

3 or more 2 (2.0) 0 (0.0)

Did your child miss school in past 6 months due to

asthma (yes)?

44 (43.1)c 19 (18.6)b P< 0.001

If yes, how often? (one absence counted for each instance of

missing school, regardless of length of absence)

n¼ 98 n¼ 101 P< 0.001

0 56 (57.1) 83 (82.2)

1 4 (4.1) 6 (5.9)

2 15 (15.3) 6 (5.9)

3 7 (7.1) 1 (1.0)

4 6 (6.1) 1 (1.0)

5 3 (3.1) 1 (1.0)

6 1 (1.0) 0 (0.0)

7 0 (0.0) 1 (1.0)

8 2 (2.0) 2 (2.0)

10 2 (2.0) 0 (0.0)

20 2 (2.0) 0 (0.0)

Asthma management questions n¼ 100 n¼ 102

Do you feel confident about managing your child’s

asthma (yes)?

39 (39.0) 98 (96.1) P< 0.001

Do you understand your child’s asthma action plan (yes)? 33 (33.0) 95 (93.1) P< 0.001

Do you know your child’s best number on peak flow

meter (yes)?

26 (26.0) 80 (78.4) P< 0.001

Is your child’s asthma under control (yes)? 40 (40.0) 97 (95.1) P< 0.001

Data presented as n of parents/caregivers (%).
aGroups compared using v2-test.
bOne participant declined to provide a numerical value and only answered yes/no.
cTwo participants declined to provide a numerical value and only answered yes/no.
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including missed school days and stress on
patients and families from ED visits and
hospitalizations.12 Asthma is known to be
one of the leading causes of school absen-
teeism,13 with 13.8 million school days
missed in 2013,14 and is one of the most
common causes of ED visits in the US.15

Several studies have been conducted illus-
trating the effectiveness of asthma educa-
tion programs in curtailing these costs.16,17

One systematic literature review concluded
that educating the patient and/or the care-
givers about the proper management of
asthma shows statistically significant reduc-
tions in missed school days and ED visits.18

Other studies conducted within the last 5
years using different methods have shown
similar results.19,20 One study conducted in
an inpatient hospital setting demonstrated
that solely providing education to the
patient resulted in similar benefits with
respect to hospitalizations and ED visits.19

In this present study, most of the
parents/caregivers of asthmatic children
reported increased knowledge in managing
their children’s asthma symptoms, triggers,
and signs. They further endorsed fewer hos-
pitalizations/ED visits and decreased school
absenteeism associated with this education.
Past studies have shown that asthma
education for both children and their
caregivers can result in increased disease
knowledge and reduced acute interven-
tions.21 One study in particular educated
children and caregivers using information
from the National Asthma Education and
Prevention program and found that such
education was associated with decreased
trips to urgent care and decreased use of
rescue medications.22 However, the majori-
ty of previous studies conducted in the field
have assessed the impact of asthma educa-
tion in large urban centers or hospitals.23–25

The effect of these interventions in rural
areas has been less well investigated.

In 2013, the prevalence of asthma in
Health Services Region (HSR) 9, which

includes Ector county, was 9.1%.26

According to the Texas Department of
Health Services, in 2012, per every 10 000
children, HSR-9 had 11 more asthma relat-
ed hospitalizations compared with the other
HSRs in the state.27 This current study
focused on childhood asthma in Ector
County specifically due to the comparative-
ly high prevalence of asthma in this area.
The current study has shown that compre-
hensive asthma education has the potential
to have far-reaching benefits in Ector
County’s estimated 5000 school children
who suffer from asthma, accounting for
20% of the Ector County Independent
School District’s population. Improving
pediatric patients’ ability to manage their
asthma is especially crucial in Ector
County. Per the Ector County
Independent School District Nursing In-
Charge, asthma was the primary cause for
school absences and two mortalities in the
2014–2015 academic year.

At the conclusion of this current study,
implementation of this unique educational
program had resulted in parents/caregivers
not only reporting better education about
what triggers an asthma exacerbation and
identifying signs of an asthma attack, but
also being more confident in managing their
child’s asthma. These conclusions are in
accordance with what previous literature
has shown and are encouraging because
the results found in urban areas appear to
have been successfully applied to a novel
rural location.28 Asthma education contin-
ues to be associated with better long-term
outcomes and better management of the
disease.28 With more widespread education-
al opportunities, asthma exacerbations can
continue to be mitigated gradually to result
in improved school attendance and less
acute healthcare use in the future.

This present study had several limita-
tions. First, out of the 275 families of pedi-
atric asthma patients that were registered to
receive education in APT, only 102 families
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were successfully surveyed after the conclu-
sion of the educational intervention. Fewer
patients lost to follow-up could help eluci-
date stronger associations in future studies,
as well as a larger population sample.
Secondly, patients were not stratified
according to disease severity prior to
involvement, and it remains to be conclud-
ed if educational intervention is limited in
effectiveness by the severity of the patient’s
symptoms. Thirdly, as the data were collect-
ed via surveys, there is a possibility of
reporting bias in the collected statistics,
notably for the outcome variables of confi-
dence in symptom management and identi-
fication of exacerbations and triggers.

Further research could explore the effec-
tiveness of asthma education programs,
particularly as related to the different
sexes, age groups, and socioeconomic
status. These data could help target
asthma education to the groups with the
least well-controlled disease. Given the
association with reduction in hospitaliza-
tions and ED visits, financial ramifications
for local healthcare can be better examined
and quantified to gain more insight on the
full financial effect of asthma education
programs. Overall, by pinpointing which
groups could benefit from further education
and taking into account the possible finan-
cial and social advantages of the implemen-
tation of asthma education, the results
of this study underscore the relevance, effi-
cacy, and economic potential of its use in
rural West Texas.

In conclusion, pediatric asthma, due to
its high prevalence in Health Services
Region 9 in Texas, poses a significant
burden on healthcare systems in the area
and is one of the leading causes of school
absences in the county. In this current
study, patient and caregiver directed inter-
active education was associated with statis-
tically significant improvements in asthma
symptom control and reductions in health-
care utilization. As this is the first study

of its kind in Ector County, further investi-
gation of the secondary financial and
systemic effects of asthma education in the
region are suitable for future research.
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