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The epidemiology of childhood 

asthma in Taiwan



Epidemiology and Current Status of Asthma 

and Associated Allergic Diseases in Taiwan

Kuo-Wei Yeh, Li-Chi Chiang and Jing-Long Huang (2008).
Epidemiology and Current Status of Asthma and Associated Allergic Diseases in Taiwan- ARIA Asia-Pacific Workshop Report. 
Asian Pacific Journal of Allergy and Immunology, 26(4), 257-64. 



Children with asthma

• The most common chronic disease of children in 
Taiwan

• Complexity treatments need self-management
– Medication—long-term inhaler use

– Environmental control 

– Attack management

– Peak flow meter monitor

• Recurrent sign/symptoms---impact children quality of 
life

• Patient education as the nurses’ responsibility



The life impact of children with 

asthma
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Trans-disciplinary Model of 

Evidence-Based Practice

Satterfield, J., Spring, B., Brownson, R.C., Mullen, E., Newhouse, R., Walker, B. Whitlock, E. (2009). 

Toward a Transdisciplinary Model of Evidence-Based Practice, Milbank Quarterly, 87(2), 368-390. 

Model available at http://www.ebbp.org



Patient-centered care

• Because each physician, nurse, physical therapist, 
pharmacist, dietitian cares for one patient at a 
time. 

• Population health care is the province of public 
health. It is not and should not be the province of 
individual practitioners. 

• That would violate our oaths to do no harm, by 
placing the good of the many above the good of the 
one who is being cared for. 

• We exist to serve the patient.



The Evidence Pyramid

Animal research

In vitro (test tube) research
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The best evidence depends on the 

type of question

• What are the 
phenomena/problems?

• What is frequency of the 
problem?

• Does this person have 
the problem? 

• Who will get the 
problem? 

• How can we alleviate 
the problem? 

• Meaning: 

– qualitative and Observation

• Frequency and Etiology:

– case-control study and survey 
with Random (or consecutive) 

sample

• Diagnosis:

– Random (or consecutive) 
sample with gold stand

• Prognosis: 

– Follow-up of inception cohort

• Therapy

– Randomized controlled trial 
(RCT)

Best evidence is not always from RCTs



The Question about the “Meaning”

1. What are the self-management behaviors of 

parents of children with asthma?

2. What’s the experiences of life quality among 

children with asthma?



Behavioral assessment

• Research question: What are the self-management 

behaviors of parents with asthmatic children??

• Purpose: explore the phenomena of self-

management of successful parent with children

• Methods: to explore the self-management 

behaviors of the successful managing parent with 

asthma children by in-depth interviewing method 

Chiang, L. C., Huang, J. L., & Chao, S. Y. (2001). Developing a scale of self-management 
behaviors of parents with asthmatic children in Taiwan Through triangulation method. The 
Journal of Nursing Research, 9(1), 87-89.



What are the self-management behaviors of parents with asthmatic 

children??

Chiang, L. C. (2005). Exploring the health-related quality of life among children with moderate asthma. The Journal of 

Nursing Research, 13(1), 31-40. (CMC-91-NS-11& NSC-92-2314-B039-019) TSSCI



How about the health-related quality of life of 

children with asthma?

• Purpose: describe the content and dimensions of 

health-related quality of life (HRQOL) among 

children with moderate asthma

• Method: Eleven children, aged 6-12 years, and 

their mothers from two medical centers in central 

Taiwan were interviewed and tape record

Chiang, L. C. (2005). Exploring the health-related quality of life among children with moderate asthma. The Journal of 

Nursing Research, 13(1), 31-40. (CMC-91-NS-11& NSC-92-2314-B039-019) TSSCI



Chiang, L. C. * (2005). Exploring the health-related quality of life among children with moderate asthma. The 

Journal of Nursing Research, 13(1), 31-40. (CMC-91-NS-11& NSC-92-2314-B039-019) (TSSCI)





What's the differences between 

the parents in rural and urban?

• Purpose: describe the content and dimensions 

of health-related quality of life (HRQOL) 

among children with moderate asthma

• Method: Eleven children, aged 6-12 years, 

and their mothers from two medical centers in 

central Taiwan were interviewed and tape 

record



Chiang, L. C., Huang, J. L., & Chao, S. Y. (2005). A comparison, by quantitative and qualitative methods, 

between the self-management behaviors of parents with asthmatic children in two hospitals. The Journal of 

Nursing Research, 13(2), 85-96. (DOH89-TD-1170) (TSSCI) 



Six major themes about the influencing factors 

of self-management

• lack of understanding and dislike of the asthma label

• less self-perceived severity

• lack of understanding about asthma medication

• lack of confidence in environmental controls

• financial burden of anti-mite products

• doubt about effectiveness

Chiang, L. C., Huang, J. L., & Chao, S. Y. (2005). A comparison, by quantitative and 
qualitative methods, between the self-management behaviors of parents with asthmatic children 
in two hospitals. The Journal of Nursing Research, 13(2), 85-96. (國科會優良期刊)



The Question about the “Diagnosis”

• Do the parents know self-management for 

parents to rear a child with asthma?

• Do the asthma impact the children’s quality of 

life?

• How do we know the health care providers 

have the ability to teach about asthma self-

management for patients?



• Research question: What is the self-management 

behaviors of parents with asthmatic children??

• Purpose: develop a scale of self-management 

behaviors for parent with children and through the 

qualitative and quantitative methods 

• Methods: to explore the self-management 

behaviors of the successful managing parent with 

asthma children by in-depth interviewing method 

Chiang, L. C., Huang, J. L., & Chao, S. Y. (2001). Developing a scale of self-
management behaviors of parents with asthmatic children in Taiwan Through 
triangulation method. The Journal of Nursing Research, 9(1), 87-89.



Chiang, L. C. (2005). Exploring the health-related quality of life among children with moderate asthma. The 

Journal of Nursing Research, 13(1), 31-40. (CMC-91-NS-11& NSC-92-2314-B039-019) TSSCI



The scale of self-management behaviors for parents 

with asthmatic children

• 21 items self-management behaviors 

scale

• Validity: Factor analysis, 48.20% 

explained variance (Principal component analysis with 

Varimax with Kaiser normalization)

– Preventing behavior: 20.37%

– Managing behavior: 14.85%

– Assessing behavior  12.98%

• Reliability: Cronbach’s  0.88 
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Chiang, L. C., Huang, J. L., & Chao, S. Y. (2001). Developing a scale of self-management 
behaviors of parents with asthmatic children in Taiwan Through triangulation method. The 
Journal of Nursing Research, 9(1), 87-89.



How the asthma impact the children’s 

quality of life?

• Research question: How the asthma impact 

children's quality of life?

• Purpose: develop a scale to measure the 

asthma-related quality of life (ARQOL) 

among children with asthma based on the 

previous qualitative study results. 

• Methods: to examine the psychometric 

property of ARQOL from children and 

parents.





.
Asthma-Related Quality of Life ARQOL

Construct and concurrent validity

Factor Categories 
Number 

of items

Item mean

(SD) Eigen 

value

Variance 

explained 

(%)

Cronbach’s 

alpha

Asthma severity

F P

Factor I: Restriction of 

social life

8 3.67 (0.58) 14.34 16.94 .90 2.723 .044

Factor II: Physical 

disturbances from 

signs/symptoms

8 3.13 (0.69) 3.06 15.12 .91 3.030 .029

Factor III: Limitations 

of physical activity

8 3.32 (0.62) 1.56 11.57 .88 7.447 .000 

Factor IV: Daily 

inconveniences in 

managing the disease

5 3.23 (0.70) 1.37 8.86 .81 3.668 .012

Factor V: Emotional 

distress

6 3.48 (0.63) 1.03 8.53 .87 3.940 .009

Total scale 61.02 .96 5.169 .002

Chiang, L. C., Tseng, L. F., Huang, J. L., & Fu, L.S. (2006). Testing a Questionnaire to measure asthma-
related quality of life among children. Journal of Nursing Scholarship, 38(4), 1-4. 



CFA   ARQOL
 The final structural model using a 

second-order CFA.
A. Relationship between the five latent 

variables (constructs) and each of 
their measures.

B. The curved 2-headed arrows indicate 
an association between 2 variables. 
The variables in the ellipses are 
latent constructs.

C. The items in the rectangular boxes 
are the observed items. 

 975 cases for CFA
o 251 children with asthma were 

recruited from three medical 
centers and 223 from six 
elementary schools in Taipei & 
Taichung.

o 501 children with asthma from 7 
elementary schools and 5 junior 
high schools in Taichung



How confident the health care providers 

teaching about asthma management?

• Research question: Do the health care 

providers have the self-efficacy of asthma 

teaching?

• Purpose: develop a scale to measure the self-

efficacy of asthma teaching (SEAT) among 

children with asthma based on the previous 

qualitative study results. 

• Methods: to examine the psychometric 

property of SEAT from health care providers.







The reliability and validity of SEAT

• The reliability and validity is acceptable with a 
good reliability (KR 20= 0.52 for knowledge, 
Cronbach’s alpha 0.91~ 0.95 for each efficacy 
domain)

• Overall CVI ranged from .88 to 1.00.

• Construct validity for teaching-efficacy by factor 
analysis, total explained variance 70.81%

– General teaching efficacy---21.39%

– Teaching efficacy of asthma management---25.13 %

– Teaching efficacy of PEF meter---24.30%

Chiang, L. C., Hsu, J. Y., Yeh, K. W., Liang, W. M., Huang, J. L.* (2009).
Developing a scale to measure self-efficacy of asthma teaching for health care providers. Journal of Asthma, 
46(2), 113-117. (Impact Factor 1.324, SCI, Rank 12/17 in Allergy) 



The Question about the “Etiologies”

• 1. What is the determinants of the self-

management behaviors among parents with 

asthmatic children ?

• 2. Does the physical activity among children 

with asthma different with the healthy children?

• 3. What are the influencing factors of physical 

activities of children with asthma?



1. What is the determinants of the self-management behaviors 

among parents with asthmatic children ?



Educational assessment

• Research question: What is the determinants 

of the self-management behaviors among 

parents with asthmatic children ?

– Predisposing factor？

– Reinforcing factors？

– Enabling factors？

Chiang, L. C., & Huang, J. L. Lu, C. M. (2003). Educational diagnosis of self-management behaviors of 
parents with asthmatic children by triangulation based on PRECEDE-PROCEED model in Taiwan. Patient 
Education and Counseling, 49(1), 19~25. (Impact Factor 1.286, SSCI, Rank 3/55) 



Result: influencing factors
• Predisposing factors

– Perceived severity r= .168
– Asthma knowledge r= .262**
– Asthma attitude r= .390**
– Self-efficacy r= .536**

• Reinforcing factors
– Family support r= .203*

– Health profession support r= .241**
– Doctor-patient communication r= .352**
– Perceived effectiveness r= .635**
– Children’s cooperation r= .458**

• Enabling factors
– Facilities of environmental control r= .138
– Convenience of transportation  r= .129
– Education required r= .130



The determinants of self-management

Self-efficacy (ß= .292)P

Perceived effectiveness (ß= .417)R

Children’s cooperation (ß= .171)

E

Parents’

self-

management 

Behaviors

(Adjusted

R2= .502)



Determinants of self-management behaviors
Influencing 

factors

Preventive 

behaviors

(11 items)

Managing 

behaviors

(7 items)

Assessing 

behaviors

(3 items)

β p β p β p

Predisposing

Perceived 

severity

. .186 .013**

Knowledge .289 .000***

Self-efficacy .292 .000*** .221 .012**

Reinforcing 

Perceived 

effectiveness

.343 .000*** .189 .000*** .202 .016**

Children’s 

cooperation
.225 .003**

F 36.145*** 47.213*** 15.687***

R2 .679 .518 .577

Adjusted R2 .448 .262 .311



Does the physical activity among children with 

asthma different with the healthy children?

• Purpose: comparing levels of physical activity and 
physical self-concepts between children with and without 
asthma

• Method:120 children between the ages of nine to twelve 
with mild and moderate asthma were recruited from three 
pediatric asthma clinics in Taiwan, and 309 non-asthmatic 
children in the same age group were selected from four 
elementary schools in Taiwan’s three largest cities. 

• Instruments: 3-dPAL and physical self-concept

Chiang, L. C. Huang, J. L., & Fu, L. H. (2006). Physical activity and physical self-concept: 
Comparison between children with and without asthma. Journal of Advanced Nursing, In Press. 
(NSC90-2314-B-241-001) (Impact Factor 0.998, SSCI, Rank 7/31)





Comparison of physical activity between children with asthma and 

healthy children based on international recommendations

Recommendations
Yes/

No

Total

(N＝427)

Asthma

(n＝120)

Non-

Asthma

(n=307) χ2

Odds

(95%confide

nce Interval)

p

n   % n   % n  %

1994 Physical Activity 

Guidelines for Adolescentsa

(MVPA ≧90min/week)

Yes 396 (92.7) 110(91.7) 286 (93.2) 0.703

1.238 

(0.565~2.71

3)

0.744

Healthy People 2010 

Objective No. 22.6

(MVPA ≧150min/week)

Yes 389 (91.1) 106 (88.3) 283 (92.2) 1.830

1.557 

(0.777~3.12

3)

0.287

United Kingdom Expert

Consensus Groupb

(MVPA ≧420min/week)

Yes 342 (80.1) 93 (77.5) 249 (81.1) 5.956

1.246 

(0.745~2.08

6)

0.482

Healthy People 2010 No. 

22.7 Objective

(VPA ≧60min/week)

Yes 291 (68.1) 68 (56.7) 223 (72.6) 7.514

2.030 

(1.308~3.15

1)

0.002*



• Results:

– Asthma was the primary factor determining 

vigorous physical activity levels

– Gender was the primary factor determining 

physical self-concept

Chiang, L. C. Huang, J. L., & Fu, L. H. (2006). Physical activity and physical self-concept: 
Comparison between children with and without asthma. Journal of Advanced Nursing, 54(6), 
653-662.  (NSC90-2314-B-241-001) (Impact Factor 0.998, SSCI, Rank 7/31)

Does the physical activity among children with 

asthma different with the healthy children?







The Question about the “Treatment”

• 1. How the effects of Asthma Camp on 

predisposing factors on children with asthma?

• 2.How the effects of nurse-led hospital based 

asthma education on parents?

• 3.How ?

• 4.鬆弛技巧對中重度氣喘兒童焦慮之成效?



Asthma Summer Camp
Research question:

– How the effects of Asthma Camp on 

predisposing factors on children with asthma

– Paired-t test

Chiang, L. C., Huang, J. L., & Lu, C. M. (1999).  A study of predisposing factors 

and self-management behaviors of school-age children with asthma and the impact 

of summer asthma camp. Journal of Nursing Research, 7(4), 307-320.



Tailoring the appropriate hospital-based

health education

• Research problem: Could health education 

change the determinants and promote the 

self-management behaviors for parents with 

asthmatic children

• Method: Quasi-experimental study design



Design the educational program

• Lecture: Physician and Nurses
– Reinforcing the cognition about the 

disease severity and

• Successful managing parents: 
Sharing the experiences 
– Promoting the self-efficacy

– Increase the ability to cooperate with 
their children

• Group discussion
– Reinforcing the effectiveness of 

asthma control

• Making contract: Increase the 
self-efficacy



The personal management plan

• The process of 

individualized teaching 

plan (teaching assessment, 

personal objectives,

• The person-appropriate 

teaching strategies, and the 

period evaluation, 

• and the skills of using 

various inhaler and Peak 

Flow Meter





Results: educational outcomes

• Asthma knowledge 

• Self-efficacy

• Perceived 

effectiveness

• Children’s 

cooperation

• Self-management 

Estimated Marginal Means of Self-efficacy

Figure 2 Self-efficacy in two groups
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Chiang, L. C., Huang, J. L. Yeh, G. W., & Lu, C. M. (2004). Effects of a self-management asthma 
educational program in Taiwan based on PRECEDE-PROCEED MODEL for parents with asthmatic 
children. Journal of Asthma, 41(2), 205-215. (Impact Factor 1.043, SCI, Rank 7/15

Estimated Marginal Means of Self-management

perceived effectiveness

4321

E
st

im
at

ed
 M

ar
g

in
al

 M
ea

n
s

90

88

86

84

82

80

78

Group

Experimental group

Control group



Results:  Health outcomes

• Medication use

• Medical utilization

• Asthma severity

• Asthma 

sign/symptom

• School abstinences

• Physical activity



Patient-Centered Care

• Research problem: Could PCC in outpatient 

asthma clinic could change the home 

environmental control behaviors and deviate  

the lung function and asthma signs/symptoms 

of children with asthma

• Method: Quasi-experimental study design

Tzeng, L. F., Chiang, L. C.*, Hsueh, K. C., Ma, W. F., & Fu, L. S., (2010). A Preliminary Study to Evaluate a Patient-

Centered Asthma Education Programme on Parental Control of Home Environment and Asthma Signs and Symptoms in 

Children with Moderate-to-Severe Asthma. Journal of Clinical Nursing, 19, 1424–1433.



Tzeng, L. F., Chiang, L. C.*, Hsueh, K. C., Ma, W. F., & Fu, L. S., (2010). A Preliminary Study to Evaluate a Patient-

Centered Asthma Education Programme on Parental Control of Home Environment and Asthma Signs and Symptoms in 

Children with Moderate-to-Severe Asthma. Journal of Clinical Nursing, 19, 1424–1433.



Estimated Mean of Household Dust and Clean

Measure time

Post-testPre-test

M
e
a
n

4.7

4.6

4.5

4.4
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4.2

4.1

4.0

3.9

Group

Exp. group

Comp. group

Pre-test

t=-1.207

p=.231

Post-test

t=1.374

p=.174

Interaction  FIN=5.358, p=.023



Estimated Mean of the Asthmatic Symptom

Measure time

Post-testPre-test

M
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n
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t=1.176
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Estimated Mean of PEFR

Measure Time

Post-testPre-test

M
e
a
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Post-test

t=3.122

p=.003

Interaction FIN=6.648, p=.012

Pre-test 

t=0.302

p=.764



Breathing relaxation

• Research problem: Could breathing 

relaxation could change the emotional 

anxiety of children with asthma

• Method: Randomized Control Trial

Chiang, Li-Chi*, Ma, Wei-Fen, Huang, Jing-Long, Tseng, Li-Feng, Hsueh, Kai-Chung (2009).

Effect of relaxation-breathing training on anxiety and asthma signs/symptoms of children with 

moderate-to-severe asthma: a randomized controlled trial.

International Journal of Nursing Studies, 46(2009), 1061-1071. 



Chiang, Li-Chi*, Ma, Wei-Fen, Huang, Jing-Long, Tseng, Li-Feng, Hsueh, Kai-Chung (2009).

Effect of relaxation-breathing training on anxiety and asthma signs/symptoms of children with 

moderate-to-severe asthma: a randomized controlled trial.

International Journal of Nursing Studies, 46(2009), 1061-1071. 



Outcome variable
β SE t p

95% Confidence Interval

Upper Lower

Children’s anxiety

Experimental group
(Comparison group)

-7.44 4.33 -1.72 .091 -16.10 1.22

Pre-intervention
(Post-intervention)

-2.68 2.83 -0.95 .347 -8.34 2.98

Group × Time interaction 9.21 4.05 2.27 .027 1.11 17.32

CCMAS

Experimental group
(Comparison group)

-4.07 2.52 -1.62 .111 -9.10 0.97

Pre-intervention
(Post-intervention)

-1.55 1.61 -0.96 .340 -4.78 1.67

Group × Time interaction 5.96 2.51 2.58 .012 1.34 10.59

GASCC

Experimental group
(Comparison group)

-3.44 2.15 -1.60 .115 -7.74 0.86

Pre-intervention
(Post-intervention)

-1.08 1.50 -0.72 .475 -4.07 1.92

Group × Time interaction 3.31 2.13 1.56 .124 -0.93 7.56



The examples of mentoring 



The examples of mentoring 



The examples of mentoring 



The examples of mentoring 



The responsibility of nurses to 

teach patients with asthma

Chronic disease case management  now 

have the insurance reimbursement



How far we can do?

Asthma 
Control

Chinese 
name

Policy 

Case 
payment

APPs

Internet

Asthma 
education

PEF 
meter



On-going research

• Family-centered care

• Developmental care

• Multiple care model

• Inter-disciplinary care

• Closing the gap: From evidence to practice





Thanks for your attention~


