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Rationale. Although asthma education is effective in younger population, it is unknown whether it is effective in older adults. Methods. Using
the Four-State National Asthma Survey (NAS) data, asthma control was compared between older adults (>65 years) who had been taught to
use a peak flow meter (PFM) and asthma action plan (AAP) with those who had not. We also compared older adults who had taken an asthma
course with those who had not. Both short-term (symptoms within last 1 week, day and night symptoms in last 30 days, and the use of steroid in
last 3 months) and long-term (asthma attack, emergency department visit, hospitalizations, and activity limitations in the prior year) outcomes
were compared. Results. Three hundred and ninety-eight older adults with asthma were identified. There were no differences in the short- and
long-term asthma outcomes between the older adults who had or had not received instruction on PFM or AAP use. In preliminary analysis,
those who took AC were more likely to have at least one poorly controlled long-term outcome measure (81 vs. 65%, p = 0.034). However,
this difference did not remain significant in a logistic regression analysis. Conclusions. Engagement in asthma education course, instruction on
action plans, and instruction on PFM use does not appear to affect asthma outcomes in older adults. Education specifically tailored toward older

adults is required for better asthma control.

Keywords

INTRODUCTION

Asthma is a major public health problem in the United
States, affecting patients across the age spectrum from
infants to older adults. Two million US citizens over
the age of 65 years have asthma (1, 2). Elderly asthma
deaths account for 50% of asthma fatalities annually, and
older adults also have one of the highest hospitalization
rates (25.6 per 10,000) (2). Despite the high burden of
health care utilization and medical care costs, asthma in
the elderly has not been extensively studied, and older
adults are under diagnosed and undertreated (1, 3-7).
With the aging of the US population, these problems can
be expected to increase over the coming years, leading
to a greater burden of disease on older patients and their
caregivers.

Patient education is an essential component of asthma
management and is necessary to help patients gain the
motivation, skills, and confidence to control their asthma
(8). Asthma education is known to be effective in young
adults (9-11). However, most of these trials have either
excluded elderly subjects or included very few subjects
over the age of 65. No trial has been conducted solely with
elderly subjects. Hence, it is unknown whether asthma
education is effective in older population.
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Asthma control is considered as one of the strongest
independent predictors of disease-specific quality of life
and general health (12). The current National Asthma
Education and Prevention Program (NAEPP) Expert
Panel Report-3(EPR-3) guidelines emphasize the concept
of asthma control as a goal of asthma management (13).
The objective of this study was to evaluate the efficacy
of asthma education on short- and long-term indicators of
asthma control in the older adults (>65 years). Asthma
education was evaluated by two methods: (I) an asthma
course or (II) instruction with a peak flow meter (PFM) or
asthma action plan (AAP).

METHODS

This study was approved by the Wayne State University
Institutional Review Board. Data from the 2003 National
Asthma Survey (NAS) was used for analysis. This survey
is conducted by the National Center for Environmental
Health, part of the Centers for Disease Control and
Prevention (CDC). The NAS is a random-digit-dial house-
hold telephone survey conducted by the CDC’s National
Center for Health Statistics. The NAS is designed to pro-
duce national prevalence estimates of asthma in adults and
children; to describe the health, socioeconomic, behav-
ioral, and environmental predictors that relate to better
control of asthma; and to characterize the content of care
and limitations of persons with asthma (14). The NAS
is a cross-sectional one-time survey, and details regard-
ing construction and administration have been published
elsewhere (15).
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The NAS allowed detailed examination of character-
istics and behaviors of asthma-positive persons through
the use of the Four-State sample. It includes data from
Alabama, California, Illinois, and Texas. These states
were selected for detailed investigation by the CDC
because they collectively provide a geographic mix.
Participants for the survey were randomly selected. The
sampling period for this survey was from February 2003
to March 2004. The survey contains approximately 160
questions, out of which 114 items relate to asthma and
the remaining to survey eligibility and demographics.
Our study included the respondents from the Four-State
sample of the NAS who were aged 65 years or older
and currently had asthma. Current asthma was defined
as respondents who answered yes to both of the fol-
lowing questions: “Have you ever been told by a doctor
or other health professional that you have asthma?” and
“Do you still have asthma?” Asthma was therefore self-
reported and no objective measurements (e.g., spirometry
or methacholine challenge) were required.

Demographic variables included age, gender, income,
race, education, body mass index (BMI), health insurance,
smoking status, daily use of an inhaled corticosteroid
(ICS), indoor allergen exposure, and asthma education
characteristics. BMI was calculated from self-reported
weight and height and then transformed to underweight
(<18.5 kg/m?), normal weight (18.5-24.9 kg/m?), over-
weight (25-29.9 kg/m?), and obese (>30 kg/m?) cate-
gories (15). Exposure to indoor allergens was individually
assessed by answering yes to: visualization of cock-
roaches in the home in the past 30 days; visualization
or smell of mold in the home in the past 30 days; and
ownership of any furry pet or bird that was kept inside.

Engagement in asthma education was assessed based
on the answers to the following questions: “Has a doctor
or other health professional ever taught you how to use
a peak flow meter to adjust daily medications?” or ‘“Has

a doctor or other health professional ever given you an
asthma management plan?” or “Have you ever taken an
asthma course?” As before, asthma education was only
self-reported. Two separate analyses were performed. In
Analysis I, asthma control was compared between elderly
subjects who had received instruction on either an AAP
or a PFM, with elderly subjects who did not have such
instruction. In Analysis II, asthma control was compared
between elderly subjects who had taken an asthma course
with those who had not.

Asthma control was defined employing short- and
long-term measures, as shown in Table 1. Data describ-
ing daytime asthma symptoms in the past 30 days were
divided into two categories: well-controlled (defined as
<8 days in the prior month with symptoms) and uncon-
trolled (defined as >8 days in the prior month with
symptoms). Eight days of symptoms per month was used
to distinguish well-controlled from uncontrolled asthma
because current guidelines define well-controlled asthma
as the presence of symptoms for 2 days or less per week
(13). Data describing nighttime symptoms were simi-
larly categorized as well-controlled (2 nights or less per
month with symptoms) or uncontrolled (>2 nights per
month with symptoms) (13). For both short- and long-
term control measures, we also assessed “any measure of
poor control,” indicating any poorly controlled response
to individual short- and long-term control measures.

Data Analysis

Data were analyzed using SPSS version 17.0 software
and comparisons were made using Chi-square and multi-
ple logistic regression. Univariate analysis was performed
on the Four-State sample for demographic characteristics.
Bivariate analysis was performed to identify associations
between elderly subjects and demographic characteristics
and between elderly subjects and the short- and long-term
asthma control variables. Multivariate logistic regression

TABLE 1.—Definition of short- and long-term measures of asthma control.

Asthma control measure

Definition

Short-term

Asthma symptoms in past week
Uncontrolled daytime symptoms
Uncontrolled nighttime symptoms
Exacerbations requiring oral corticosteroids

Albuterol use in past 1 week
Any measure of poor short-term control

Long-term

Asthma attack in past 12 months
Urgent-care visits in past 12 months

Hospitalized for asthma in past 12 months
Limitation of activity in past 12 months

Any measure of poor long-term control

Any asthma symptom in the prior week

Greater than 8 days in the prior month with symptoms

More than 2 nights in the prior month with symptoms

Any asthma exacerbation requiring oral corticosteroid in the
past 3 months

Use of albuterol more than twice a week in the prior week

Any one of the five above short-term measures present

Episodes of asthma symptoms limiting activity or
necessitating medical care in the prior 12 months

Any urgent-care or emergency visits in the prior 12 months for
asthma

Any hospitalization for asthma in the prior 12 months

Any moderate to severe limitation of usual activities due to
asthma in the prior 12 months

Any one of the four above long-term measures present
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analysis using the simultaneous forced entry method was
conducted to identify odds ratios for the effect of edu-
cation on asthma control variables although controlling
for demographic characteristics of the study population.
Independent variables used in multiple logistic regression
analysis included gender, income (<$9999, which is the
Federal poverty line), race (Hispanic, white non-Hispanic,
and black non-Hispanic), health insurance status, smoking
status (never, former, or current smoker), BMI (under-
weight, normal weight, overweight, or obese), use of ICS,
and indoor allergen exposure (mold, cockroach, or pets).
For all analyses, a two-tailed p < 0.05 was considered
significant.

RESULTS

The Four-State sample of the NAS had a total of 5741
respondents. The age of 11 respondents was missing,
and they were excluded. Of the remaining respondents,
87 respondents denied having current asthma. A total of
398 respondents identified as having current asthma and
age > 65 years were included for analysis in this study. Of
these respondents, asthma control of 232 elderly subjects
who had instruction on AAP or PFM use was compared
with 166 who did not have such instruction. Next, asthma
control in 42 elderly subjects who took an asthma course
was compared with 356 subjects who had not taken an
asthma course.

Comparison of Elderly Patients with PF-AAP Instruction
to Those without Such Instruction

Elderly asthma patients who had been provided instruc-
tion on PFM or AAP use were more likely to be white,
have lower incomes, and were more likely to have house-
hold exposure to indoor mold (Table 2). However, on
analysis of outcome measures, we did not find any differ-
ence in short- and long-term control of asthma between

the older adults based on receiving instruction on the use
of a PFM or AAP (Table 3).

Comparison of Elderly Who Took AC to Those Who
Did Not

Elderly asthma patients who had taken an asthma course
were more likely to be male and more likely to have expo-
sure on household pet (Table 4). Those who took AC were
more likely to have at least one poorly controlled long-
term outcome measure (81 vs. 65%, p = 0.034) (Table 5).
However, this did not remain significant in a multivariate
logistic regression analysis (p = 0.285).

Finally, we compared elderly asthma patients who had
taken an AC, had received instruction on PFM use, or had
received instruction on AAP use with those who had not.
Using this analysis to try to capture as many older adults
who had received any type of asthma education, we again
did not find any difference in the short- and long-term
measures of asthma control (data not shown).

DISCUSSION

Analysis of the Four-State sample of the NAS demon-
strated no significant differences in the short- and long-
term asthma outcomes between the older adults based on
receiving instruction on PFM or AAP use. In addition,
no differences were found between older adults who had
taken an asthma course and those who had not.

As current NAEPP EPR-3 guidelines suggest the
importance of asthma control, we chose to compare
asthma control between older adult populations who had
access to self-management resources with those who did
not. Asthma control can be divided into short- and long-
term control measures and control of both domains is
important (13, 16, 17). In this study, we included all short-
and long-term measures that were available from NAS
database.

TABLE 2.—Characteristics of elderly subjects from the NAS by PF/AAP (Analysis I).

PF/AAP+ PF/AAP—
n=232 n =166
Characteristics % (n) % (n) P value
Sex Male 29.3(68) 28.3(47) 0.829
Female 70.7 (164) 71.7(119)
Race Hispanic 49(11) 10.3(16) 0.048
White, non-Hispanic 74 (166) 77.4(120)
Black, non-Hispanic 13.4(30) 7.7(12)
Income <$9999 16.1(27) 19(22) 0.526
Education >12 school graduate 50.7 (114) 45.1(73) 0.131
BMI Overweight/Obese 67.4(149) 74.8 (119) 0.266
Insurance status Yes 97.4(226) 96.4 (160) 0.554
Exposure Mold 4.4(10) 9.8(16) 0.036
Indoor pet 31.5(73) 34.3(57) 0.547
Cockroach 12.1(28) 10.9(18) 0.722
Smoking Status Never 50.4(116) 45.8 (76) 0.306
Former 43(99) 50(83)
Current 6.5(15) 4.2(7)
ICS use 49.1(114) 34.9(58) 0.005

Note. PF/AAP+, peak flow or asthma action plan educated; PF/AAP—, peak flow or asthma action plan not educated; ICS, inhaled corticosteroid.

Bold = p > .05.
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TABLE 3.—Analyses of asthma control by PF/AAP (Analysis I).

PF/AAP+ PF/AAP—
Asthma control measure % (n) % (n) P value
Short-term measure
Asthma symptoms in past week 65.5(150) 62.1(100) 0.492
Uncontrolled daytime symptoms 71(130) 65.6(82) 0.312
Uncontrolled nighttime symptoms 36.2(59) 36.3(41) 0.988
Exacerbations requiring oral corticosteroids 9(12) 5.9(5) 0.408
Albuterol use in past week 59.4(41) 50(18) 0.356
Any measure of poor short-term control 74.6 (173) 70.5(117) 0.366
Long-term measure
Asthma attack in past 12 months 60.9 (126) 61.2(90) 0.946
Urgent-care visits in past 12 months 17.1(36) 17.2(22) 0.976
Hospitalized for asthma in past 12 months 12.6 (25) 11.6 (14) 0.780
Limitation of activity in past 12 months 42.7(97) 40.3 (64) 0.627
Any measure of poor long-term control 66.8 (155) 65.7 (109) 0.811
TABLE 4.—Characteristics of elderly subjects from the NAS by AC (Analysis II).
AC+ AC-
n=42 n =356
Characteristics % (n) % (n) P value
Sex Male 42.9(18) 27.2(97) 0.035
Female 57.4(24) 72.8 (258)
Race Hispanic 2.4(1) 7.7 (26) 0.383
White, non Hispanic 75.6 (31) 75.4(255)
Black, non Hispanic 17.1(7) 10.4 (35)
Income <$9999 20.7 (6) 16.9 (43) 0.605
Education >12 school graduate 54.8(23) 47.5(164) 0.348
BMI Overweight/Obese 54.8(23) 72.5(245) 0.059
Insurance Status Yes 95.2 (40) 97.2 (346) 0.484
Exposure Mold 4.8(2) 6.9 (24) 0.603
Indoor pet 50(21) 30.6 (109) 0.011
Cockroach 7.1(3) 12.1(43) 0.341
Smoking Status Never 41.5(17) 49.3(175) 0.608
Former 51.2(21) 45.4(161)
Current 7.3(3) 5.4(19)
ICS use 52.4(22) 42.1(150) 0.205

Notes. AC+, took asthma course; AC—, did not take asthma course; ICS, inhaled corticosteroid.

TABLE 5.—Analyses of asthma control by AC (Analysis II).

ACH (%) AC— (%)

Asthma control measure % (n) % (n) P value

Short-term measure

Asthma symptoms in past week 73.8(31) 62.9(219) 0.169

Uncontrolled daytime symptoms 63.9(23) 69.5(189) 0.496

Uncontrolled nighttime symptoms 29.4(10) 37.2(90) 0.377

Exacerbations requiring oral corticosteroids 16 (4) 6.7(13) 0.114

Albuterol use in past week 66.7 (10) 54.4 (49) 0.377

Any measure of poor short-term control 83.3(35) 71.6 (255) 0.107

Long-term measure

Asthma attack in past 12 months 69.2(27) 60 (189) 0.265

Urgent-care visits in past 12 months 21.6(8) 16.6 (50) 0.440

Hospitalized for asthma in past 12 months 13.9(5) 12 (34) 0.746

Limitation of activity in past 12 months 50(21) 40.7 (140) 0.248

Any measure of poor long-term control 81(34) 65 (230) 0.034

Providing adult asthma patients disease-specific educa- health status, quality of life, and adherence to medica-

tion along with information to assess and manage exac- tion regimen (4, 9—11, 18-21). These studies have mainly
erbations has been shown to reduce urgent care visits, been conducted with young adult population. This study

decrease asthma-related health care costs, and improve was conducted solely in elderly subjects and suggests that



ASTHMA EDUCATION FOR OLDER ADULTS 137

current asthma education courses, action plans, and PFM
use do not appear to affect self-reported asthma outcomes
in older adults. However, it may be that instruction and
education programs do not adequately account for the
management needs of older adults.

This study does have limitations. NAS data are col-
lected through self-report and are subject to recall bias.
No objective measurements were performed to verify that
the patient definitively had asthma, nor that they had
actually received asthma education. The survey did not
include comorbidities present in older adults, which could
also present as symptoms similar to asthma (1, 4-6, 22).
The study was cross-sectional in design, and no assump-
tions of causality can be made. It is therefore not known
whether the education was provided before an adverse
asthma outcome, or in response to an adverse outcome.
As this is a post-hoc analysis, no power calculations were
done; however, to date this is the largest study of older
adults with asthma. Finally, a more detailed description of
the asthma education courses was not available.

It cannot be determined whether patients who took an
asthma course or had access to instruction on PFM/AAP
had more severe asthma at baseline. We did find that older
adults who had received instruction on PFM or AAP use
were more likely to use an ICS, potentially indicating that
their asthma was more severe or persistent. However, a
recent randomized control trial conducted by Buist et al.
(23) on 296 older adults found that peak flow monitoring
had no advantage over symptom monitoring as an asthma
management strategy. The baseline asthma severity of
patients in this study was similar between intervention and
control groups, indicating that even after accounting for
this variable, peak flow monitoring may be ineffective for
older adults.

Previous trials involving adults have not consistently
shown improvement in outcomes with asthma education
(9-11, 18-21). However, it has been posited that to be
maximally effective, self-management instruction should
be tailored to the population of interest and should specif-
ically address the barriers that population might face. For
example, in adolescents with asthma these barriers include
negativity toward providers and the medication regimen,
cognitive difficulty, peer/family influence, and denial
(24). In women with asthma, barriers include gender-
related effects of social role and/or hormonal factors (25).
In inner city populations, lack of insurance, racism, and
inadequate transportation have been identified as barri-
ers (26). These findings have allowed researchers, health
care systems, and community organizations the ability to
develop asthma self-management strategies that might be
maximally effective for a specific population.

Given the negative results of this study with gen-
eralized asthma education, tailored education toward
older adults may be required for better asthma con-
trol. Unfortunately, no comprehensive asthma self-
management intervention has been developed specifically
for individuals over the age of 65. Some of these barriers
have recently been defined (27) and could be included in
future interventions. Identified barriers included memory

impairment, difficulty in distinguishing asthma symptoms
from comorbidities like cardiac disease, and feelings of
isolation in asthma care, among others. An individualized
approach to educate and empower elderly patients and
their caregivers to take charge of their disease, tailored
to patients’ age, level of education, wishes for autonomy,
and social and psychological status may be beneficial in
the treatment of asthma in elderly population (6).

In summary, this analysis of the NAS suggests that
current asthma education courses, action plans, and PFM
use do not appear to affect self-reported asthma outcomes
in older adults. Education tailored toward older adults is
required for better asthma control.
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ABBREVIATIONS

NAS: National asthma survey

EAALI: early asthma attack intervention

PFM: peak flow meter

AAP: asthma action plan

NAEPP: National Asthma Education and Prevention
Program

EPR-3: Expert Panel Report—3

CDC: Centers for Disease Control and Prevention

BMI: Body mass index

ED: emergency department

OR: Odds ratio

AOR: Adjusted odds ratio

IgE: Immunoglobulin E ****
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