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Abstract: OBJECTIVE: Evaluate the efficacy of an asthma self-management education program delivered to children and their 

caregiver at an outpatient clinic in Wuhan, China. METHOD: A quasi-experimental, two-group, pretest/posttest design was used. A 

convenience sample of children with asthma (N = 81) and their caregiver completed a survey at baseline and at 2-month follow-up. The 

experimental group (n = 41) received a 45-minute cognitive-behavioral asthma self-management educational intervention with 3 

follow-up contacts at 15-day intervals before their scheduled revisit to the clinic at 2 months post-intervention. The control group (n = 

40) received the current standard of care. RESULTS: No statistically significant differences were found in the groups at baseline based 

on demographic or disease characteristics or outcome measures. Compared to participants in the control group, participants in the 

intervention group demonstrated statistically significant improvement (P < 0.05) in asthma self-management, frequency of peak flow 

meter use, asthma control, and child and caregiver quality of life. CONCLUSION: The outpatient asthma self-management education 

intervention was deemed efficacious for children with asthma and their caregiver.  
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1. Introduction

 

Asthma is a global health problem affecting about 

300 million people across all ages, ethnic groups and 

countries. It is considered to be one of the most 

common chronic childhood health conditions [1]. 

Children with asthma and their caregivers/parents 

report physical, economical, and psychological 

burdens associated with asthma [2-4]. Over 9% of 

children in the United States (6.7 million) were 

diagnosed with asthma in 2007 and its prevalence 

continues to increase [5]. The prevalence rate of 

childhood asthma in urban areas of China increased 

from 1.97% in 2000 to 2.32% in 2013 [6]. Asthma 

severity and inadequate symptom control are serious 

problems, especially in developing countries [7]. 
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Insufficient knowledge about prevention and treatment, 

misunderstanding about steroid therapy, irregular use 

of medications and treatments, and unsatisfactory or 

ineffective communication with health care providers 

exists widely around the world [8].  

Education about self-management as an effective 

intervention to improve the outcomes of asthma has 

been recommended [7]. Studies focusing on childhood 

asthma education vary extensively in different areas. 

Asthma education programs are conducted at home, in 

the community, in schools, clinics, and hospital 

settings [9-13]. Most studies assessed asthma 

management outcomes by recording the rate of 

emergency room visits and hospitalization, school 

absenteeism, caregiver/parent’s work days missed, and 

quality of life [10, 11, 13, 14]. Few studies have used 

objective indicators such as the ratio of forced 

expiratory volume in 1 second (FEV1%), which 

reflects changes in pulmonary function over time. 

D 
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Repeat pulmonary function assessments should be 

considered when evaluating the efficacy of an asthma 

management program in children [2]. 

In China, the education of children regarding asthma 

management is not considered a standard of care. In 

this study, an outpatient asthma self-management 

intervention was used to address health disparities in 

asthma education for children and their 

caregivers/parents, hereafter referred to as caregivers. 

The purpose of this study was to evaluate the efficacy 

of an outpatient asthma self-management education 

intervention for children with asthma and their 

caregiver in Wuhan, China. Independent variables 

included a diagnosis of asthma, the age and gender of 

the child, urban or rural residence, family structure, the 

caregiver’s level of education, family history of asthma, 

and disease duration. Intermediate outcome variables 

included asthma self-management and frequency in the 

use of a peak flow meter (PFM). Asthma 

self-management was defined as the child’s ability to 

assess and monitor asthma related symptoms, use 

medication as recommended, and to maintain a balance 

in psycho-social adaption, and included frequency in 

use of the PFM. Long-term outcome variables included 

asthma control, pulmonary function, and the quality of 

life of the child and caregiver. Asthma control was 

defined as “the full range of clinical impairment that 

patients with asthma may experience as a result of their 

disease” [15]. Pulmonary function was assessed using 

FEV1%. Quality of life was assessed using the 

Standardized Pediatric Asthma Quality of Life 

Questionnaire (PAQLQ) and the Pediatric Asthma 

Caregiver’s Quality of Life Questionnaire (PACQLQ).  

The research question asked, what is the efficacy of a 

new outpatient asthma self-management education 

intervention for children with asthma and their 

caregiver? Compared to participants in the control 

group who receive standard care, children and 

caregivers who received the educational intervention 

were hypothesized to demonstrate increased asthma 

self-management, frequency of use of the PFM, 

improved asthma control, FEV1%, and child and 

parent quality of life.  

2. Methods 

2.1 Design 

A quasi-experimental, two-group, pretest/posttest 

design was used to evaluate the efficacy of the asthma 

self-management education intervention. The 

institutional review board of Wuhan HOPE School of 

Nursing and Wuhan Children’s Hospital approved this 

study. The principle investigator (PI) conducted this 

study as a requirement for a Master of Science degree 

in Nursing after completing an intensive internship 

with medical and nursing asthma specialists. The PI 

was solely responsible for participant recruitment and 

enrollment, and program delivery including follow-up 

contacts as well as data collection and analysis. After 

being informed of the purpose and aims of the study, 

roles and responsibilities of participants, and risks and 

benefits to be derived, written consent for the self and 

permission for his/her child to participate was obtained 

from the children and their caregivers. No 

unanticipated events were reported. 

2.2 Sample, Sampling and Sample Size 

A convenience sample of children, aged 9-13 years 

with intermittent and mild to severe persistent asthma, 

and their caregiver was recruited from Wuhan 

Children’s Hospital Outpatient Department. The 

outpatient department with 3 physicians annually 

serves approximately 600 children with asthma 

residing in urban and rural areas of central China 

average year.  

Power analysis was conducted based on outcome 

measures with a clinically significant projected effect 

size of 0.35 (α: 0.05, β: 0.8). A sample size of 68 

families at the 2-month follow-up visit was considered 

sufficient across all outcome measures. 

2.3 Participant Eligibility, Recruitment and Enrollment 

Participants were recruited and enrolled based on 
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specific inclusion and exclusion criteria. Child 

inclusion criteria included: (1) a diagnosis of asthma as 

defined in Practical Pediatrics in 2008 revised edition 

[16], (2) between the age of 9 to13 years at the time of 

enrollment, (3) caregiver report of age-appropriate 

cognitive functioning in his/her child, (4) caregiver 

informed written consent, and (5) child verbal and 

written consent. Child exclusion criteria included: (1) 

the presence of one or more respiratory system diseases 

except asthma, (2) caregiver report of the presence of 

cognitive impairment in child that was significantly 

below age level, or (3) lack of verbal and written 

consent and caregiver permission. Caregiver inclusion 

criteria included: (1) being the caregiver of a child 

diagnosed with asthma and (2) informed verbal and 

written consent. Caregiver exclusion criteria included 

self-report of a mental health condition such as clinical 

depression that might alter perceptions of one’s quality 

of life.  

Participants were recruited during scheduled 

outpatient department visits. Caregivers of children 

with a diagnosis of asthma based on medical record 

data were offered a recruitment flier. Of the 89 families 

who met inclusion criteria and enrolled in the study, 81 

completed baseline surveys. Participants were divided 

into one of two groups based on the child’s medical 

record number. Participants with odd numbers (n = 41) 

were assigned to the treatment group and received the 

intervention. Participants with even numbers (n = 40) 

were assigned to the control group and received routine 

care. The CONSORT chart contains enrollment, group 

assignment, participation, and 2-month follow-up data. 

See Fig. 1. 

2.4 Intervention 

Child and caregivers participated in one 45-minute 

face-to-face asthma management teaching session 

conducted in the outpatient department meeting room 
 

 

Fig. 1  CONSORT chart.  
 

2-month Follow-up 

Post Intervention (n = 36) 

 Unable to reach at this time (n = 1) 

 Unable to reach move out (n = 1) 

 Unwillingness to complete surveys (n = 3) 

2-month Follow-up 

Post Intervention (n = 36) 

 Unable to reach at this time (n = 2) 

 Unwillingness to complete surveys (n = 2) 

Completed Baseline or  

Pre-intervention Data Collection 

(n = 81 child/caregiver dyads) 

Intervention Group  

(n = 41 child/caregiver dyads) 
Control Group 

(n = 40 child/caregiver dyads) 

 

 

Approached, Recruited, and Enrolled  

(N = 89 child/caregiver dyads) 
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immediately following a clinic visit during which 

pulmonary function tests were performed. The purpose 

of the class was to share recommendations of the 

Global Initiative for Asthma and National Heart, Lung, 

and Blood Institute [7, 16, 17]. Teaching was delivered 

by lecture, discussion, demonstration, and return 

demonstration formats according to the following 

outline: (1) introduction of pediatric asthma including 

recognition of asthma symptoms, assessment of asthma 

control, and clarification of common 

misunderstandings about pediatric asthma; (2) 

discussion of asthma therapies including 

pharmaceutical and non-pharmaceutical treatments and 

safety precautions to consider when using prescriptions 

for inhaled and oral steroids; (3) demonstration on 

proper use of three types of inhaler devices; (4) control 

of common indoor and outdoor environmental triggers 

or stimuli by reducing exposure; (5) discussion of 

self-monitoring strategies specifically use of the PFM 

and a diary to record asthma symptoms and 

management activities; (6) recognition of asthma 

exacerbation using the PFM and symptom diary. 

Outcome learner objectives specified that by 

completion of the intervention session, participants 

would be able to (1) recognize asthma symptoms, (2) 

evaluate the level of asthma control, (3) demonstrate 

proper use of the inhaler, (4) identify and control the 

stimuli or triggers, (5) monitor asthma symptoms, (6) 

use the PFM, and (7) recognize acute exacerbation of 

symptoms. Proper use of the PFM and prescribed 

inhaler was demonstrated and practiced to achieve 

proficiency. Each family received a PFM and diary for 

recording asthma symptoms and management 

activities.  

WeChat, a free messaging application for mobile 

phones, allowed caregivers the opportunity to share 

information with the nurse researcher and for the nurse 

researcher to address any questions about the child’s 

asthma management. In addition, three telephone 

follow-up calls were made at approximately 15-day 

intervals after delivery of the educational session. 

Information about medication compliance, asthma 

symptoms, use of the PFM, and content contained in 

the asthma diary was reviewed and questions were 

answered. Participants were seen in the outpatient 

department for the final follow-up session during their 

clinic visit approximately two months after baseline 

data collection and delivery of the program. A 

follow-up FEV1% was obtained during the clinic visit.  

The control group received routine care in the 

outpatient department that consisted of a one-way 

health education session using a manual about asthma 

management without any further interaction. 

Participants were seen in the outpatient department 

approximately two months after baseline data 

collection. The follow-up FEV1% was obtained during 

the clinic visit. After completing the final data 

collection session, the children and their caregivers 

initially assigned to the control group were offered and 

participated in the asthma self-management education 

intervention described above. 

2.5 Data Collection 

A structured interview was used for data collection. 

Prior to data collection, all survey questionnaires items 

were reviewed by three children, two males and one 

female, in the target age range who were asked to 

complete a questionnaire independently. The 

researcher then reviewed each item in the questionnaire 

and asking each child what he/she thought the item 

meant. The children were able to complete the 

questionnaire with understanding and comprehension 

of the content.  

Participants completed a series of instruments 

deemed reliable and valid for the target population. 

Children completed the Pediatric Asthma 

Self-management Scale (PASMS), the Asthma Control 

Questionnaire (ACQ), and the Standardized Pediatric 

Asthma Quality of Life Questionnaire (PAQLQ) and 

reported on their use of the PFM. Caregivers completed 

a demographic survey and the Pediatric Asthma 

Caregiver’s Quality of Life Questionnaire (PACQLQ).  
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2.6 Demographic Survey 

Caregivers completed an 8-item survey created by 

the PI to obtain demographic and disease related 

information. Demographic information included 

child’s age, gender, residence, number of siblings, 

family structure, and caregiver’s educational level. 

Disease-related information included family asthma 

history and disease duration. 

2.6.1 Pediatric Asthma Self-management Scale 

(PASMS) 

This is a 34 item, 5-point Likert type scale with three 

subscale developed by Hu Ping in 2010 [18]. It 

measures the level of self-management of children with 

asthma. The sub scales captured management related to 

daily living, medication usage and psycho-social 

considerations. Response options range from always 

(every day), usually (4-6 times a week), sometimes (2-3 

times a week), occasionally (1-2 times a week), to never. 

Negatively worded items are reverse scored. Scores are 

summed with a potential range from 34 to 170 with 

higher scores reflecting better self-management. 

Cronbach’s α reported by the developer for the entire 

scale was 0.87, split-half-reliability was 0.90 and the 

test-retest reliability was 0.87 [18]. Internal consistency 

based on Cronbach’s α for this sample was 0.80.  

A peak flow meter (PFM) is a device that predicts 

changes in airway obstructions by (1) assessing the 

severity of asthma exacerbation, (2) detecting early 

stages of asthma episodes, (3) monitoring response to 

medication, and (4) establishing an objective measure 

for detecting asthma triggers or stimuli. Frequency of 

PFM use was measured by a single item indicator 

asking: How often do you use your PFM? Response 

options ranged from 0 = never to 1 = occasionally (1-2 

times a week), 2 = sometimes (2-3 times a week), 3 = 

usually (4-6 times a week), and 4 = always (every day).  

2.6.2 Asthma Control Questionnaire (ACQ), 

Chinese Version 

This is a 7-item, 7-point Likert type scale developed 

by Juniper [19] that was later translated by Dr. Yu-zhi 

Chen and Dr. Jin-zhunWu with the assistance of 

Juniper and the MAPI Research Institute into Chinese. 

The scale captures both adequacy and changes in 

asthma control. Items assess level of impairment based 

on waking in the night due to symptoms, waking in the 

mornings with symptoms, limitation of daily activities, 

shortness of breath, and wheezing, as well as two items 

recording FEV1% along with use of long-acting and 

short-acting inhaled bronchodilators. Participants were 

asked to recall the status of their asthma during the 

previous week before responding to each item. 

Response options range from 0 indicating no 

impairment to 6 indicating maximum impairment. 

Scores were averaged and had the potential range from 

0 to 6 with higher scores indicating maximum 

impairment. As the developers recommend a cut point 

of in clinical trials as indicating a participant is 

well-controlled. Cronbach’s α for this sample was 0.77. 

2.6.3 Percent of Forced Expiratory Volume in One 

Second Predicted FEV1% 

FEV1% was endorsed by the National Asthma 

Education and Prevention Program (NAEPP) to assess 

asthma severity and predict important disease 

outcomes [20]. Pulmonary function tests (PFT) for 

participants in this study were performed by trained 

personnel working in the respiratory disease 

department of Wuhan Children’s Hospital of China. 

Results were obtained from these personnel. 

2.6.4 Standardized Pediatric Asthma Quality of Life 

Questionnaire, Chinese Version (PAQLQ(S)) 

This is a 23-item, 7-point Likert type scale 

developed by Juniper [21] and later revised from the 

original version [22] by Juniper and MAPI Research 

Institute for use with Chinese populations. The scale 

assesses physical, emotional and social functional 

problems identified as most troublesome to children 

with asthma. Items in the scale capture three domains: 

activity limitation (5 items), symptoms (10 items), and 

emotional function (8 items). Children were asked to 

reflect on how they were affected by asthma during the 

previous week before responding to each item. 

Response options ranged from 1 = extremely bothered 

to 7 = not bothered at all. Scores were summed and had 



Efficacy of an Asthma Self-management Education Intervention for Children (9-13 Years)  
with Asthma and Their Caregiver in Wuhan, China 

  

122 

the potential range from 1 to 7. Cronbach’s α for this 

sample was 0.88. 

2.6.5 Pediatric Asthma Caregivers Quality of Life 

Questionnaire (PACQLQ), Chinese Version 

This 13-item, 7-point Likert type scale was 

developed by Juniper in 1996 to measures problems 

that are most troublesome to caregivers of children 

with asthma. The scale captures two domains: activity 

limitation and emotional function. Caregivers were 

asked to recall the impact that their child’s asthma had 

on their quality of life during the previous week. 

Response options ranged from 1 (extremely bothered) 

to 7 (not bothered at all). Scores were summed and had 

the potential to range from 1 to 7 with higher scores 

reflective of higher quality of life. The scale has 

demonstrated reliability, with an intra-class correlation 

coefficient for overall quality of life, activity limitation, 

and emotional function of 0.85, 0.84, and 0.80 

respectively [23]. Using the overall quality of life scale 

that included all items, Cronbach’s α for this sample 

was 0.87. 

2.7 Data Analysis 

SPSS 19.0 (IBM SPSS, 2010) was used for data 

entry, management, and analysis. Descriptive statistics 

were computed for all variables. Non-parametric and 

parametric tests were used to analyze the data. 

Chi-square was used to determine whether baseline 

differences based on categorical demographic data 

existed between the intervention and control groups. A 

paired sample t-test was used to determine if there was 

a statistically significant improvement (P < 0.05) from 

pre-intervention to 2-months post-intervention in the 

intervention group and in the control group based on 

asthma self-management, frequency of PFM use, 

asthma control, FEV1%, and child and caregiver 

quality of life. The independent sample t-test was used 

to determine if there was a statistically significant 

difference (P < 0.05) between the intervention and 

control group based on the same variables at the 

2-month post-intervention follow-up clinic visit.  

3. Results 

3.1 Demographic Characteristics 

Participants included children aged 9-13 years (M = 

9.89, SD = 0.80). A total of 72 child/caregiver dyads 

completed the study with equal numbers (n = 36) in 

both the intervention and control groups. Demographic 

characteristics are presented in Table 1. Children under 

age 10 years comprised 67% of the intervention group 

and 70% of the control group; baseline data analysis 

indicated no difference between the groups based on 

child’s age, gender, residence, number of siblings, 

family structure, caregiver’s educational level, family 

asthma history, or disease duration. However, males 

were over represented in both groups which is 

consistent with the third nationwide survey of 

childhood asthma [6, 16]. The majority of families 

resided in urban areas and the majority of caregivers 

had a high school diploma with some secondary 

education. See Table 1. 

3.2 Asthma Self-Management and Frequency of PFM 

Use 

The total asthma self-management score and scores 

for its three dimensions, and the frequency of PFM use 

were not significantly different between the intervention 

and control groups at baseline. Total scores for 

self-management as well as for daily life, medication, 

and psycho-social management demonstrated 

statistically significant improvement in the intervention 

group. Scores for medicine management increased 

markedly from 56.78 to 75.78. Significant changes in 

scores for total self-management (P < 0.001) and its 

three dimensions (P < 0.01; P < 0.001; P < 0.05 

respectively) were found between groups. See Table 2. 

Only one child among the 72 children used a PFM 

before participating in this study. The 2-month 

follow-up visit revealed that 29 children used the PFM 

4-6 times a week and only one child in the intervention 

group never used the PFM; whereas 31 children in the 

control group never used the PFM. See Fig. 2. 
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Table 1  Demographic characteristics of participants who completed data collection at baseline and 2-month follow-up by 

group assignment.  

 
Intervention Group (n = 36) 

n (%) 

Control Group (n = 36) 

n (%) 
Chi-square between Groups 

Age in years    

 9 15 (41.7) 11 (30.6) 0.711 

10  9 (25.0) 14 (38.9)  

11  6 (16.7)  5 (13.9)  

12  3 (8.3)  4 (11.1)  

13  3 (8.3)  2 (5.6)  

Gender    

Male 26 (72.2) 30 (83.3) 0.257 

Female  10 (27.8)  6 (16.7)  

Residence     

Urban-City 27 (75.0) 30 (83.3) 0.384 

Rural-Country  9 (25.0)  6 (16.7)  

Only child    

Yes  31 (86.1) 28 (77.8) 0.358 

No   5 (13.9)  8 (22.2)  

Family structure in the home    

Three generations 15 (41.7) 15 (41.7) 1.000 

Two parents household 19 (52.8) 19 (52.8)  

One parent household  2 (5.6)  2 (5.6)  

Caregiver level of educational    

Primary school 4 (11.1) 4 (11.1) 0.987 

Junior high school  6 (16.7) 5 (13.9)  

High school  11 (30.6) 12 (33.3)  

College  15 (41.7) 15 (41.7)  

Family asthma history    

Yes 12 (33.3) 7 (19.4) 0.181 

No 24 (66.7) 29 (80.6)  

Disease duration since diagnosis    

1-2 years  5 (13.9)  7 (19.4) 0.805 

3-4 years 21 (58.3) 19 (52.8)  

More than 5 years 10 (27.8) 10 (27.8)  

 

Table 2  Changes in pediatric asthma management scores for children by intervention and control groups.  

 
Intervention Group (n = 36) Control Group (n = 36) P-value 

Change M (SD) M Change P-value M (SD) M Change P-value 

Total self-management 109.82 (15.62) 25.64 0.000＊＊＊ 108.50 (19.54) 2.28 0.241 0.000＊＊＊ 

Daily life management 21.33 (4.01) 3.47 0.000＊＊＊ 21.06 (5.28) 1.00 0.073 0.006＊＊ 

Medication management 56.78 (9.74) 19.00 0.000＊＊＊ 56.00 (10.73) 0.69 0.592 0.000＊＊＊ 

Psychosocial 

management 
31.69 (5.86) 3.17 0.001＊＊ 31.44 (6.20) 0.58 0.301 0.013＊ 

＊＊
P < 0.01,

＊＊＊
P < 0.001, M = mean.  

 

3.3 Asthma Control and FEV1% 

Asthma control scores and FEV1% values were not 

significantly different between the intervention and 

control groups at baseline. However, the rate of 

well-controlled asthma for the intervention group 

dramatically increased over time from 13.89% to 

77.78%; whereas minimal change from 36.11% to 38.89% 
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Fig. 2  PFM usage frequency at baseline and 2-month follow-up for the intervention and control groups. 

For the X-axis labels, 1 = never, 2 = occasionally (1-2 times a week), 3 = sometimes (2-3 times a week), 4 = usually (4-6 times a week), 

and 5= always (every day) used PFM. 
 

Table 3  Measures of asthma control for children at baseline and 2-month follow-up by intervention and control group. 

Asthma Control 
Baseline 2-month Follow-up 

Intervention Group Control Group Intervention Group Control Group 

Less-controlled ≥ 0.75 n = 31 n = 23 n = 8 n = 22 

Well-controlled <0.75 n = 5 n = 13 n = 28 n = 14 

Rate of well-controlled 13.89 36.11 77.78 38.89 

 

Table 4  Changes in asthma control, child and caregiver quality of life, caregiver scores, and FEV1% by intervention and 

control groups.  

 
Intervention Group (n = 36) Control Group (n = 36) P-value 

Change M (SD) Mean Change P-value M (SD) Mean Change P-value 

Asthma Control 1.583 (0.86) -1.06 0.000＊＊＊ 1.214 (0.46) -0.22 0.167 0.000＊＊＊ 

Child’s quality of life 4.990 (1.16) 0.85 0.000＊＊＊ 5.118 (0.77) 0.18 0.061 0.000＊＊＊ 

Activity limitation 5.839 (2.71) 0.66 0.524 5.617 (0.89) -0.19 0.090 0.000＊＊＊ 

Symptoms 4.461 (1.15) 1.21 0.000＊＊＊ 4.61 (0.84) 0.61 0.000＊＊＊ 0.008＊＊ 

Emotional functioning 5.122 (0.81) 0.82 0.000＊＊＊ 4.764 (0.80) 0.56 0.000＊＊＊ 0.158 

Caregiver quality of life 3.579 (0.93) 1.14 0.000＊＊＊ 3.825 (0.86) 0.07 0.355 0.000＊＊＊ 

Activity limitation 3.618 (1.12) 1.22 0.000＊＊＊ 3.861 (1.06) 0.12 0.254 0.000＊＊＊ 

Emotional functioning 3.562 (0.96) 1.10 0.000＊＊＊ 3.809 (0.90) 0.06 0.537 0.000＊＊＊ 

Pulmonary Function 

FEV1% 
82.67 (16.63) 11.19 0.000＊＊＊ 84.11 (17.59) 6.31 0.069 0.234 

＊＊
P < 0.01,

＊＊＊
P < 0.001, M = mean.  

 

were found in the control group. See Table 3. FEV1% 

values were not statistically or clinically different at the 

2-month follow-up appointment. See Table 4. 

3.4 Child and Caregiver Quality of Life 

No significant differences in child or caregiver 

quality of life between the intervention and control 

group were observed at baseline. Quality of life scores 

for children assigned to the intervention group 

demonstrated statistically significant improvement (P 

< 0.001) in total quality of life as well as in symptoms 

and emotional function, but not for activity limitation. 

Scores for children assigned to the control group 

demonstrated significant improvement (P < 0.001) in 

symptoms and emotional function, but not total quality 

of life or activity limitation. All scores except those for 

emotional functioning in the intervention group 

showed significant improvement (P < 0.01) when 

compared to the control group. 

Quality of life scores for caregivers assigned to the 

intervention group demonstrated statistically 

significant improvement (P < 0.001) in total quality of 
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life as well as activity limitation and emotional 

function; whereas scores for caregivers assigned to the 

control group failed to reach clinical or statistical 

significance. The changes at pre and posttest between 

the two groups demonstrated significant improvement 

(P < 0.001) in quality of life in those caregivers. See 

Table 4. 

4. Discussion 

The aim of this study was to evaluate the efficacy of 

an outpatient asthma self-management education 

intervention for children with asthma and their 

caregiver in Wuhan, China. Findings supported the 

efficacy and clinical significance of the intervention 

based on increased asthma self-management scores, 

increased frequency in PFM use, increased asthma 

control level, and increased child and caregiver quality 

of life scores in the intervention group.  

This study was undertaken because of the lack of 

community health care resources in China [24] and the 

inadequacy of asthma education by physicians, 

especially for children with asthma [25]. The present 

study used quality of life, level of asthma control, 

frequency of PFM usage and pulmonary function 

suggested by Fredric Wolf [26] to evaluate outcomes 

rather than emergency department visits, 

hospitalization and missed school days, which have 

been extensively used. 

4.1 Asthma Self-management and Frequency of PFM 

Use 

The finding of significant improvement on the 

PASMS in the intervention group was consisted with 

the findings of Tao, who found that the use of 

home-basic asthma intervention improved the 

self-management of asthma among children aged 7 to 

17 [27]. Health education related to asthma in the 

intervention group could explain this change. Basic 

knowledge of asthma treatment is important for 

children and their caregivers/parents [25] especially in 

those having severe asthma to increase compliance 

with steroid therapy and inhaler skills. The dramatic 

increase in the medication management dimension (d = 

19.00) of the SMSPA in the present study can indicate 

better asthma control for those children.  

In the third national survey of asthma in China, 14.3% 

of children were reported using a PFM to monitor their 

symptoms [6]. However, most of the participants in this 

study did not previously use a PFM. After intervention, 

more than three fourths of participants in the 

intervention group used a PFM to self-monitor asthma 

symptoms. Since there are proven benefits in PFM 

usage [7], health providers in the clinical setting should 

recommend this self-monitoring action. 

4.2 Asthma Control, Pulmonary Function and Quality 

of Life 

The health outcomes used in this study including 

level of asthma control, scores on the PAQLQ and 

PACQLQ, and the results of the FEV1% showed 

improved in both the intervention and control groups. 

Similar to previous studies [2], asthma control level 

improved after intervention. While in this study, the 

rate of well-controlled asthma management increased 

from 13.9% to 77.8% in the intervention group 

compared with 36.1% to 38.9% in the control group. 

Furthermore, increased medical adherence, better 

understanding of steroid therapy, and improved quality 

of life are perceived benefits of this asthma 

self-management intervention. Findings also suggest 

that acquisition of the self-monitoring skills to achieve 

better asthma control according to use of the PFM or 

symptoms may reduce the activity limitations of 

children.  

Although FEV1% values were higher in the 

intervention group than in the control group, no 

significant difference between the groups was found 

which was consistent with Rasberry’s study [28]. On 

the contrary, in an outpatient education program for 

children with uncontrolled asthma ≥ 14 years of age, 

FEV1% was proved to be significantly increased [2]. 

The different characteristics of the participants, the 
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small sample size, varying asthma education content 

and the interval to retest FEV1% may have led to these 

results. Additionally, techniques required by PFT may 

be beyond some children’ abilities.  

4.3 Limitations 

Limitations in the present study include small 

sample size and sampling from only one hospital. 

These may introduce selection bias. Other potential 

limitations may occur due to the lack of experience of 

the children in providing precise answers to survey 

items for children aged 9-13. Although the 2-month 

follow up showed a significant improvement in 

self-management competence of the children, further 

follow up in recommended to evaluate the effects of 

this program. 

4.4 Implications for Clinical Practice 

The increasing incidence of pediatric asthma in 

China poses a need for nurses to make a change in 

asthma management of children. Lacking knowledge 

and misunderstanding of the required therapies are the 

main reasons for substandard asthma treatment [8, 29, 

30]. Therefore, it is important to educate nurses in 

China about proper asthma management for children. 

In addition, clinical protocols for asthma management 

among children should be put into place.  

Favorable results in the present study are powerful 

evidence that asthma education can improve 

knowledge and impel self-management behaviors 

which are indispensable to keeping asthma 

well-controlled and improving compliance to 

medication therapy. Nurses in departments that provide 

asthma care should explore various formats of 

self-management education to achieve improved health 

outcomes. On one hand, community hospitals are the 

mainstay of the Chinese health system in the future as 

recommended by the Chinese government. On the 

other hand, the lack of nurses qualified in asthma 

management in community hospitals [24] prohibits the 

implementation of effective asthma education 

programs. Education programs for Nurses should 

include asthma self-management knowledge and 

practical interventions which are specific to urban and 

rural health care settings. 

4.5 Suggestions for Advancing Health Policy 

The results of the present study indicate the necessity 

and importance for conducting asthma education 

among affected children, and the need for follow-up 

care. 

4.6 Recommendations for Future Research 

Future studies should include a larger sample size 

and increase the number of sessions on asthma 

education. Additional research is needed to compare 

the effects of asthma education in diverse settings. 

More economic self-management methods should be 

explored as these would improve efficiency of health 

services delivery in China.  

5. Conclusions 

Limited research in China has examined the efficacy 

of self-management among children with asthma. The 

present study provides a practical and effective method 

for health care providers to improve asthma 

self-management, PFM usage frequency, asthma 

control level, and the quality of life among both 

children and their main caregivers. For positive 

outcomes, education about self-management of asthma 

among children should be a standard of care in China.  
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