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Abstract Objective To assess the impact of an asthma

educational program provided by a nurse combined with

asthma counseling provided by a pharmacist on asthma

knowledge, quality of life and clinical outcomes in

Taiwanese patients with asthma. Setting All patients were

recruited from Pulmonary Medicine outpatient clinic, the

Tri-Service General Hospital, Taipei, Taiwan. Asthma

education was given in three one-hour sessions offered

during monthly clinic visits. Method A total of 91 asthma

patients were randomly assigned to a nurse-administered

education program (Group 1), the education program with

additional pharmacist counseling (Group 2), or a control

group receiving routine care only (control). Three ques-

tionnaires were used for assessment at months 0, 3 and 6.

Outcomes were compared between groups to determine

efficacy. Main Outcome Measure Asthma knowledge,

health-related quality of life, and medication adherence

were measured at baseline and 3 and 6 months after

enrollment. Results A total of 104 patients were enrolled;

91 completed the study. Knowledge scores of patients in

Groups 1 and 2 increased significantly compared to control

group. Both intervention groups showed significant

increases in knowledge scores with longer follow-up.

Group 2 showed a significant improvement in clinical

symptoms between baseline (month 0) and month 6 (4.99

vs. 4.21, P = 0.008). No significant differences in medi-

cation adherence were seen among groups. Conclusion

Regular nurse-administered asthma education with addi-

tional pharmacist counseling improves asthma knowledge

and clinical symptoms in asthma patients.

Keywords Asthma � Clinical outcomes � Medication

adherence � Patient education � Pharmacists � Taiwan

Impact of findings on practice

• Regular nurse-administered asthma education with

additional pharmacist counseling improves clinical

symptoms for patients with asthma.

• Asthma knowledge can be improved when the asthma

patients participate in nurse administered program or

receive nurse-administered program plus pharmacist

counseling.
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Introduction

Asthma is a chronic inflammatory disorder of the air-

ways that remains on the rise worldwide [1]. In Taiwan,

asthma is the eleventh leading cause of death and,

despite advances in treatment, mortality remains high

[2]. Asthma has been shown to lead to recurrent episodes

of breathlessness, wheezing, coughing, and chest tight-

ness, particularly at night or in the early morning [1].

Fluctuation of these symptoms is shown to limit physical

and psychosocial activities for asthma patients [3, 4].

Since asthma is an incurable chronic condition, treatment

focuses on disease management, including controlling

symptoms, preventing exacerbations and controlling fac-

tors that contribute to asthma severity. Global Initiative

for Asthma (GINA) [5] guidelines emphasize education

as a critical component of asthma management,

increasing the motivation, skills and confidence of

asthma patients.

Behavioral factors shown to improve morbidity and

mortality in asthma patients include patient understand-

ing of the disease process [6], compliance with pre-

scribed medical regimens [7] and a good relationship

with healthcare providers [6]. Self-efficacy, a sense of

having control over events, has also been shown to

improve self-management in adolescents [8] and adults

[9] with asthma. Asthma education results in reduced

emergency visits, reduced medication use during hospital

stays [10–13], improved symptom scores [14, 15], and

improved inhalation techniques [3, 16]. Research on the

effect of patient education on knowledge and health-

related quality of life (HRQOL) has shown benefits of

asthma education and self-management as recommended

by GINA guidelines [17, 18]. Among others, Gibson and

Powell [19] have shown that individualized written

action plans to treat exacerbations consistently improved

asthma health outcomes. Nevertheless, important ques-

tions remain about the role of pharmacists in asthma

education.

GINA guidelines [1] call for national guidelines tai-

lored to local conditions. The medical center in which

the study was conducted had proposed a modified pro-

gram for Asthma education, combining nurse-delivered

education with pharmacist consultation. Based on the

work of Diamond and Chapman [20]. and Narhi et al.

[21], we sought to evaluate the efficacy of this type of

intervention on self-management in asthma patients. Our

goal in this study was to assess the effect on asthma

knowledge, HRQOL and medication adherence in asthma

patients in Taiwan of participation in a nurse-adminis-

tered asthma education program with or without added

pharmacist counseling.

Method

Design

Asthma patients were randomly assigned to one of three

groups as described in Fig. 1. Established, previously

published questionnaires were used for follow up assess-

ment, including the Asthma Quality of Life Questionnaire

(AQLQ) [22], the Chinese language version of the Asthma

General Knowledge Questionnaire for Adults (AGKQA-C)

[23], and the Self-Assessment of Medication Adherence

questionnaire [24]. Outcomes were compared between

intervention and control groups to determine the efficacy of

the intervention programs. Because disease severity has

been associated with quality of life [25], asthma severity

was determined for each participant based on the GINA

guidelines [1]. Data were collected from the three groups at

three points: at enrollment (baseline, month 0), and at

months 3 and 6. A standardized procedure was established

Fig. 1 Study flow for the 91 subjects studied. In general, the pre-test

and the first intervention were initiated in April 2003 (month 0), the

second intervention started in May, and the third intervention and

post-test were begun in June (month 3). After 3 months, the second

post-test was collected from September to November 2003 (month 6)
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to increase inter-rater reliability. Before data collection, all

data collectors were trained in questionnaire content, pre-

sentation style and data collection method. The rater read

the questionnaires to patients and self-reporting was

supervised.

Patients participated in either the standard nurse-

administered asthma education program, or the same edu-

cation program with additional pharmacist counseling with

the pharmacist. A detailed workbook prepared by chest

physicians was used for each session. The asthma educa-

tion program covered four topics taught in sequence in

three 1-h sessions offered during monthly clinic visits (at

months 1, 2 and 3). Topics covered were: (1) definition,

etiology, diagnosis, disease progress, and complications of

asthma; (2) instruction to monitor disease severity, espe-

cially skills needed to use the peak expiratory flow (PEF)

meter and the format to record symptoms in a diary; (3)

introduction on medications for asthma therapy, including

protocol of a stepwise treatment plan, pharmacology of

leading asthma drugs and correct inhaler techniques; and

(4) guidelines for self-management, including understand-

ing potential environmental triggers and irritant factors,

environmental control and standard procedure for coping

with asthma attacks. Pharmacist counseling covered

information related to the action and side effects of asthma

medications, treatment plans for individualized medication,

and modification of medications in response to progressive

asthma.

Sample

Inclusion criteria for study participants were: (1) outpatient

aged 18–80 years, (2) good cognitive function, (3) able to

understand Chinese, (4) confirmed diagnosis of bronchial

asthma as determined by clinical features before treatment,

(5) clinically stable, and (6) willing to participate. Patients

with other medical conditions that could impact quality of

life, including psychiatric illness or cognitive impairment,

were excluded. Ethical approval for the study was granted

by the administrative department of Tri-Service General

Hospital. Prior to participation, all enrolled subjects signed

a written consent form and were assured of the confiden-

tiality of their responses.

Measures

Three questionnaires were used to measure participants’

knowledge, HRQOL, and medication adherence pre- and

post-intervention. Acceptable validity and reliability of the

instruments had been previously determined [22–24,

26–28]. Asthma patients’ quality of life was measured with

the AQLQ [22], a 32-item questionnaire with four sub-

scales of activity limitations, symptoms, emotional status,

and exposure to environmental triggers. The instrument’s

reliability has been validated [26] after seven years of use

in clinical trials. A recent study by Abruz et al. [27]. also

demonstrated acceptable validity and reliability of the

instrument, with internal consistency ranging from 0.80 to

0.96 and a correlation between AQLQ and asthma disease

severity. Yang et al [28]., confirmed the efficacy of this

scale in a Taiwanese population. The AGKQA-C [23] has

been shown to have acceptable reliability and validity to

evaluate knowledge levels of education on quality of life of

adult asthma patients in Taiwan [27]. Domains tested

include causes of asthma, pathophysiological changes in

upper respiratory tract during onset of asthma, asthma

drugs, evaluation of asthma severity, symptom manage-

ment, and stimulant control and movement. The Self-

Assessment of Medication Adherence questionnaire [24]

includes four items on specific self-management behavior

in use of asthma medication within the past month.

Analysis of data

Because continuous variables, such as age and peak expi-

ratory flow rate (PEFR), were not normally distributed, we

present median scores and range for each variable. Other

scores are presented as mean ± standard deviation (SD).

Categorical variables, including gender, marital status,

education, employment, duration of disease, smoking sta-

tus, severity of disease and history of emergency visits or

hospital admission are expressed as a frequency (percent-

age). For baseline comparisons, chi-square test and Fisher’s

exact test were used to determine the difference in pro-

portion of a categorical variable between groups. To

determine statistically significant differences, age and

PEFR were tested by the Kruskal–Wallis test. To determine

statistically significant differences in other continuous

variables, the three groups were tested by a mixed model at

each time point. If significant differences were found

between the three groups, the Bonferroni correction test

was used to make multiple comparisons between each of

two groups. The mixed model was also used to test dif-

ferences between two time points within the same inter-

vention group. Significance was defined as P \ 0.05, and

adjusted Bonferroni level or Cronbach a performed as

appropriate. All statistics were performed using SAS ver-

sion 9.1.3 (SAS Inc., Cary, NC).

Results

A total of 104 patients who met study criteria were

recruited from the Pulmonary Medicine outpatient clinic,

the Tri-Service General Hospital, Taipei, Taiwan. The

study is a random block design. The investigator randomly
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assigned patients to one of three groups: 35 were assigned

to the nurse-administered asthma education program

(Group 1), 34 to the education program combined with

pharmacist counseling (Group 2), and 35 received routine

asthma care only (Control group). Nurse-administered

asthma education and patient follow-up was conducted

between April 1, 2003 and June 30, 2003 at monthly clinic

visits. All groups received routine asthma care during their

scheduled clinic visits. Data at follow-up were available in

the intervention and control groups for 30, 29, and 32

patients, respectively (Fig. 1). Major reasons for loss of

participants during follow up included unannounced

changes in telephone number or contact address, no answer

on at least three attempts to contact by telephone, disrup-

tion due to the 2003 SARS outbreak in Taiwan and other

Asian countries, and inability or unwillingness to repeat-

edly complete questionnaires. A total of 91 patients com-

pleted the study, including 65 males and 26 females with a

median age of 25.0 (range 19.0–68.0) years. Fifty-eight

patients (64.9%) were single, 44 (48.4%) had more than a

junior college education, 72.2% were employed, and

61.1% had never smoked. Fifty patients (58.1%) had

\10 years of asthma history, 47.8% had a family history of

asthma and most (75.6%) had not received prior asthma

education. Patient characteristics are summarized in

Tables 1 and 2. Ninety-one of 104 patients (Table 1) who

met study criteria completed the study, including 30 in

Group 1, 29 in Group 2, and 32 Controls. No statistically

significant differences were found between the three groups

at baseline (Table 1).

Table 1 Demographical characteristics of study patients (n = 91)

Variables Total (n = 91) Control group (n = 32) Group 1 (n = 30) Group 2 (n = 29) P value

Age (years)a 25.0 (19.0, 68.0) 32.0 (20.0, 64.0) 26.0 (19.0, 68.0) 24.0 (19.0, 62.0) 0.28

Male genderb 65 (71.4) 21 (65.6) 21 (70.0) 23 (79.3) 0.49

Marriedb,c 32 (36.1) 15 (46.9) 10 (24.1) 7 (24.1) 0.18

Educationb 0.66

\Junior school 20 (22.0) 6 (18.8) 8 (26.7) 6 (20.7)

High school 27 (29.6) 12 (37.5) 6 (20.0) 9 (31.0)

Junior college or above 44 (48.4) 14 (43.7) 16 (53.3) 14 (48.3)

Employedb,c 65 (72.2) 20 (64.5) 21 (70.0) 24 (82.8) 0.30

Ex- or current smokerb,c 35 (38.9) 14 (45.2) 11 (36.7) 10 (34.5) 0.82

Control group receiving routine care only, Group 1 nurse-administered education program, Group 2 education program ? pharmacist counseling
a Kruskal–Wallis test was used for these continuous variables. Data are presented as median (range) for continuous variables
b Chi-square test was used for these categorical variables. Data are presented as number (percentage) for categorical variables
c Summed number of cases does not equal total cases because of missing data

Table 2 Asthma-related characteristics of study patients (n = 91)

Variables Total (n = 91) Control group (n = 32) Group 1 (n = 30) Group 2 (n = 29) P value

PEFRa 420 (140, 820) 425 (140, 820) 390 (200, 790) 420 (160, 720) 0.87

Duration of asthma C 11 yearsb,c 36 (41.9) 11 (34.4) 9 (33.3) 16 (59.3) 0.09

Family history of asthmab,c 43 (47.8) 18 (56.4) 11 (36.7) 14 (48.3) 0.28

Asthma medication useb 42 (46.2) 18 (56.3) 15 (50.0) 9 (31.0) 0.13

History of hospital visits for asthmab 12 (13.2) 2 (6.3) 3 (10.0) 7 (24.1) 0.09

History of emergency visits for asthmab 34 (37.4) 8 (25.0) 11 (36.7) 15 (51.7) 0.10

Disease severity of asthmab 0.22

Mild 43 (47.3) 18 (56.3) 15 (50.0) 10 (34.5)

Moderate to severe 48 (52.7) 14 (43.7) 15 (50.0) 19 (65.5)

Asthma educationb,c 22 (24.4) 9 (28.1) 9 (31.0) 4 (14.0) 0.25

Control group receiving routine care only, Group 1 nurse-administered education program, Group 2 education program ? pharmacist counseling

PEFR peak expiratory flow rate, PEFR was measured at baseline
a Kruskal–Wallis test was used for these continuous variables. Data are presented as median (range) for continuous variables
b Chi-square test was used for these categorical variables. Data are presented as number (percentage) for categorical variables
c Summation of number of cases does not equal total cases because of missing data
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Table 3 shows the comparison of outcome indicators

by group at each time point. Knowledge scores among

the three groups differed significantly at month 3 (23.03

vs. 20.22, P = 0.007) and month 6 (24.83 vs. 21.03,

P \ 0.001). Compared with controls, knowledge scores

for Group 1 were significantly increased at month 3

(23.03 vs. 20.22) and 6 (20.79 vs. 21.03, all

P \ 0.0167), and knowledge scores for Group 2 were

significantly increased at month 6 (23.57 vs. 21.03,

P \ 0.0167). Compared with baseline, knowledge scores

for both intervention groups (Groups 1 and 2) signifi-

cantly increased (19.13–24.83 and 16.86–23.57, respec-

tively, all P \ 0.0167) with time, but not in the control

group. However, mixed model analysis indicated that the

overall time trend for asthma knowledge scores was

significant (P \ 0.001) (Fig. 2).

No significant differences were found in medication

adherence scores among the three groups at each time

point, even though medication adherence scores for all

three groups increased significantly with time (9.19–12.6

for control group, 10.27–13.40 for Group 1, and

9.52–13.62 for Group 2, all P \ 0.0167) (Table 3). Results

of mixed model analysis also indicated that the overall time

trend for medication adherence scores was significant

(P \ 0.001) (Fig. 3).

Four subscales (activity limitations, symptoms, emo-

tional status and exposure to environmental triggers) were

used to assess HRQOL in study subjects. No significant

differences were found in HRQOL scores among the three

groups at any time point (Table 4). In terms of time-effect,

overall HRQOL scores increased with time, but results

were not significant (P = 0.070). Differences in scores by

subscale among the three groups were not significant

except for symptoms (Table 4). Symptom scores increased

significantly between baseline (month 0) and month 6 for

experimental Group 2 (4.99 vs. 4.21, P = 0.008) (Table 4),

indicating symptom improvement. All four scores

increased with time, but results were not significant.

Table 3 Comparison of asthma knowledgea and asthma medication adherenceb between groups by time point

Control group (n = 32) Group 1 (n = 30) Group 2 (n = 29) P value

Mean ± SD Mean ± SD Mean ± SD

Knowledge of asthmac

Baseline (month 0) 18.88 ± 4.31 19.13 ± 4.27 16.86 ± 5.03 0.107

Month 3 20.22 ± 4.11 23.03 ± 3.36�,� 20.79 ± 3.44� 0.007*

Month 6 21.03 ± 3.49 24.83 ± 3.70�,� 23.57 ± 3.51�,� \0.001*

Asthma medication adherence

Baseline (month 0) 9.19 ± 6.02 10.27 ± 4.22 9.52 ± 5.29 0.271

Month 3 12.5 ± 2.86� 12.70 ± 2.48� 13.11 ± 2.18� 0.704

Month 6 12.6 ± 2.73� 13.40 ± 2.40� 13.62 ± 1.95� 0.718

Control group receiving routine care only, Group 1 nurse-administered education program, Group 2 education program ? pharmacist counseling

Mixed model was used

SD standard deviation
a Two options were listed: 1 = correct and 2 = incorrect or do not know
b Likert scale with 4 levels were defined as: 1 = always forgot, 2 = sometimes forgot, 3 = sometimes remembered, and 4 = always

remembered
c Multiple comparisons were performed using Bonferroni test with an adjusted a (a0 = 0.05/3 = 0.0167)

* Significantly different among three groups, P \ 0.05
� Significantly different from control group, P \ 0.0167
� Significantly different from baseline, P \ 0.0167

Fig. 2 Time trend for score of asthma knowledge. Data are presented

as mean ± standard deviation (SD). There were 32 subjects in the

control group, 30 subjects in experimental group 1 (education), and

29 subjects in experimental group 2 (education ? pharmacist)
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Discussion

The major findings in this study were that knowledge

scores increased significantly at month 3 in asthma patients

receiving a nurse-administered education program and the

same program with pharmacist intervention compared to

controls. Asthma knowledge significantly increased in both

intervention groups with increased follow-up. No signifi-

cant differences were seen between groups in medication

adherence, suggesting that patients complied with asthma

therapy and medication, with or without nurse-based or

pharmacist-based intervention.

No significant differences were seen in overall quality of

life between the three groups. However, we observed signif-

icant symptom improvement at month 6 for patients receiving

asthma education with pharmacist counseling (P \ 0.0167)

(Table 4). This change was consistent with a difference in

symptoms on the AQLQ [22], which measures the intrusion of

asthma symptoms into normal daily functioning, including

sleep (data not shown). Unlike the Asthma Control Test [29],

which measures asthma controlled over four weeks, the

AQLQ asks patients to recall symptoms over the past two

weeks. While the AQLQ is self-reported, its validity has been

confirmed in a number of studies [26, 30–35].

Although knowledge of asthma did not differ signifi-

cantly between the three groups at baseline, the significant

improvement in asthma knowledge scores were maintained

from 3 to 6 months. These findings strongly indicate that

both nurse-administered asthma education alone and nurse-

administered asthma education plus pharmacist counseling

result in increasing patients’ knowledge about asthma,

agreeing with previous studies of increased knowledge

associated with asthma education [5, 10, 12, 14–17].

While studies of asthma education often involve nurses

or doctors (shown to be equally effective [36]), many have

shown the efficacy of using pharmacists in the community

setting [37–49]. A recent study by Petkova [37] reported on

a 4-month educational intervention based in community

pharmacies. Those supplied information by the pharmacists

had better clinical outcomes (PEFR rate, wheezing,

breathlessness, hospitalizations, and doctor visits) than

controls. Similarly, Kritikos et al. [38] demonstrated that a

pharmacist outreach educational program in rural Australia

increased both asthma knowledge and requests for addi-

tional information. In the present study, implementing

nurse-administered asthma education with pharmacist

counseling resulted in improved asthma knowledge scores,

enabling patients to monitor, control, and manage their

disease through the study period while following an asthma

workbook. Study findings indicated increases in knowledge

of control group patients, believed to result from height-

ened awareness and improved understanding of asthma

when asthmatic patients are questioned about their asthma

condition.

A major finding of this study was significant improve-

ment in symptoms scores 6 months after nurse-adminis-

tered asthma education with additional pharmacist

counseling. This result suggests that pharmacy-based pro-

grams may be key in improving clinical outcomes when

implemented as an adjunct to nurse-administered education

programs in the clinical setting. Diamond and Chapman

[20] evaluated the impact of a pharmacy-based educational

intervention on self-management behavior and symptom

control of asthma patients. Results obtained 30 days after

the educational intervention showed that patients experi-

enced significant decreases in the frequency of daytime

asthma symptoms, nocturnal symptoms, and medication

use. Armour et al. [50] examined the impact of a com-

munity pharmacy-based education and monitoring program

in 50 pharmacies throughout Australia. Patients who

received community pharmacist intervention (assessment,

goal setting, monitoring and review) had improved symp-

toms, better medication adherence, less use of reliever

medication, improved quality of life, more asthma knowl-

edge and better asthma control [50].

Our Pharmacy Department is currently conducting a

pharmacists counseling system for asthmatic patients

which includes pharmacists counseling by phone. These

results therefore provide an important benchmark to prac-

tices in different parts of the world. These outcomes rein-

force other findings that pharmacists, who already interact

with patients as they fill their prescriptions, are well suited

not only to provide regular education and counseling, but

also to help correct patients’ misconceptions about their

condition and medications, thereby encouraging self-man-

agement practices that support better outcomes [37–49].

Fig. 3 Time trend for score of asthma medication adherence. Data

are presented as mean ± standard deviation (SD). There were 32

subjects in the control group, 30 subjects in experimental group 1

(education), and 29 subjects in experimental group 2 (education ?

pharmacist)
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Thus, arranging regular and repeated guidance by phar-

macists through outpatient services would be valuable for

asthma patients. While pharmacist interventions are not

without costs, the economic costs of asthma are rising [51],

and increased costs are associated with poor symptom

control [52, 53]. McLean et al. [48] found that pharma-

ceutical care is more cost-effective than usual care in

controlling most direct and indirect costs in asthma

patients.

The present study failed to demonstrate that a nurse-

administered asthma education program improved overall

scores of HRQOL and four subscales. In a recent study,

Kheir et al. [54] tested the AQOL against another quality of

life instrument in a community pharmacy setting. The

AQOL Environmental stimuli domain was less sensitive in

reporting change in patients. In our study, patients

improved in all domains, but the results did not achieve

statistical significance. Patients may generally require more

than 6 months to assimilate new information from the

education program and adopt new techniques to influence

their HRQOL. Studies with longer follow-up periods may

be needed.

Although the nurse-administered asthma education

program was shown to be effective, bias may exist in data

interpretation due to the relatively small sample size and

differences in patients’ asthma status. While outcomes did

not differ by disease severity, this factor has been associ-

ated in adolescents with low educational attainment, use of

medication, passive smoking, and being employed, sug-

gesting potential impact on outcomes [25]. Although dis-

tribution of family history of asthma was different for

experimental and control groups, the difference was not

significant (P = 0.28). However, larger studies should

certainly control for family history. In addition to the

limitation of small sample size, the numbers of sessions in

the program were also limited, the period of follow-up was

relatively brief, and quality of intervention among

instructors may have varied. Additional research is needed

Table 4 Quality of life questionnaire scores between groups by time point

Control group (n = 32) Group 1 (n = 30) Group 2 (n = 29) P value

Mean ± SD Mean ± SD Mean ± SD

Quality of life

Overall

Baseline (month 0) 4.78 ± 0.90 4.76 ± 1.11 4.47 ± 0.97 0.394

Month 3 4.84 ± 1.02 4.97 ± 1.09 4.95 ± 0.97 0.856

Month 6 4.88 ± 1.05 5.02 ± 1.05 5.09 ± 0.89 0.711

Activity limitations

Baseline (month 0) 4.91 ± 1.06 4.89 ± 1.23 4.66 ± 1.11 0.635

Month 3 4.87 ± 1.16 5.11 ± 1.12 5.05 ± 1.03 0.672

Month 6 4.91 ± 1.13 5.16 ± 1.11 5.15 ± 0.96 0.584

Symptoms

Baseline (month 0) 4.53 ± 1.07 4.51 ± 1.16 4.21 ± 0.99 0.436

Month 3 4.73 ± 1.04 4.78 ± 1.14 4.79 ± 1.02 0.965

Month 6 4.82 ± 1.05 4.82 ± 1.07 4.99 ± 0.93* 0.754

Emotional status

Baseline (month 0) 4.94 ± 1.06 4.88 ± 1.31 4.54 ± 1.27 0.382

Month 3 4.94 ± 1.05 5.05 ± 1.14 5.01 ± 1.11 0.922

Month 6 4.93 ± 1.12 5.07 ± 1.10 5.14 ± 0.99 0.725

Environmental exposurea,5

Baseline (month 0) 4.98 ± 0.78 5.03 ± 1.19 4.63 ± 1.17 0.277

Month 3 4.95 ± 1.00 5.07 ± 1.21 5.04 ± 1.09 0.900

Month 6 4.93 ± 1.07 5.17 ± 1.12 5.16 ± 0.90 0.577

Control group receiving routine care only, Group 1 nurse-administered education program, Group 2 education program ? pharmacist counseling

Mixed model was used

Likert scale was adopted: 1 = completely true, 2 = extremely true, 3 = highly true, 4 = true, 5 = somewhat true, 6 = slightly true, and

7 = not at all true

SD standard deviation
a Environmental exposure refers to triggers and irritant factors

* Significantly different from baseline, P \ 0.0167
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to demonstrate more effective models for integrating

pharmacist counseling into the nurse-administered asthma

education program, and better administration systems for

encouraging pharmacists to work with nurses in the pro-

gram. Finally, long-term studies may also be needed to

determine the cost and benefit of nurse-administered

asthma education combined with pharmacist counseling.

Conclusion

Our results indicate that pharmacist counseling, as an

adjunct to nurse-administered asthma education, signifi-

cantly increased patients’ knowledge of asthma and

improved asthma symptoms.
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