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 ABSTRACT 

Background: Asthma is a highly prevalent chronic respiratory disease which has been increasing worldwide. Education 

to support self-management is an integral part of asthma care that improves disease control, reduces exacerbations and 

admissions, and improves quality of life of asthmatic children and their caregivers.  

Objective: The aim of the current work was to assess factors affecting knowledge and self-care management practice of 

asthmatics and their care givers and to evaluate the effect of implementing an asthma educational intervention.  

Patients and Method: An interventional study (pre and post comparison study design) was conducted that compared 

the change in knowledge and self-care practices among participants before and after implementing a health educational 

program. Results: Asthma educational intervention significantly increased asthma symptoms control and pediatric 

asthma quality of life among studied asthmatic children, asthma knowledge and pediatric asthma caregivers quality of 

life among caregivers of the studied asthmatic children  after the application of the educational program (P<0.001).  

Conclusions: It is postulated that children with asthma who receive an interactive, comprehensive educational program 

would improve their quality of life, asthma management and asthma control compared with children receiving usual 

care. 
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INTRODUCTION 

Asthma is a highly prevalent chronic respiratory 

disease affecting 300 million people world-wide (1). In 

recent decades, both asthma prevalence and incidence 

have been increasing worldwide, not only due to the 

genetic background, but mainly to the effect of a wide 

number of environmental risk factors, many of which 

included under the umbrella of “modern lifestyle (2).  

In 2019, it was estimated that 262 million people 

all over the world were affected with asthma that caused 

461000 deaths (3) and was responsible for 21.6 million 

DALYs which was 20·8% of total DALYs from chronic 

respiratory disease (4). Asthma affects people from 

different age range, recent data from the general 

population showed that in children up to 5 years old, the 

overall asthma incidence rate was 23/1,000 children per 

year; this incidence rate decreased among youth aged 

12–17 years old to 4,4/1,000/year(2). The observed 

prevalence of asthma in the Middle East ranges from 

4.4% to 7.6% while in Egypt is 6.7% (5).  

Poorly controlled asthma in the growing child may 

impact emotional, intellectual and physical 

development (6) and it accounts for a large proportion of 

childhood hospitalizations, healthcare visits, 

absenteeism from day care/school and missed work 

days by parents(7), People with asthma and their families 

need education to understand more about their disease, 

their treatment, triggers to avoid, and how to manage 

their symptoms at home. It is also important to raise 

community awareness, to reduce the myths and stigma 

associated with asthma in some settings (2). Education to 

support self-management is an integral part of asthma 

care not an optional extra, overviews of the extensive 

evidence-base concluded that asthma self-management 

supported by regular professional review improves 

asthma control, reduces exacerbations and admissions, 

and improves quality of life (8). 

The aim of the present study was to assess factors 

affecting knowledge and self-care management practice 

of asthmatic school aged children and their care givers 

and to evaluate the effect of implementing an asthma 

educational intervention program on knowledge and 

self-care management practice of asthmatic school aged 

children and care givers. 

 

SUBJECTS AND METHODS 

Study design: An interventional study (pre and post 

comparison study design) was conducted. It compared 

the change in knowledge and self-care practices among 

participants before and after implementing a health 

educational program.  

 

Study setting: This study was carried out in pediatric 

outpatient clinic at Benha University Hospitals, due to 

high attendance rate of asthmatic children and better 

quality of care on hands of professional physicians with 

availability of getting repeated follow-up visits.  

Study period: This study was carried out in two years; 

from the first of December 2019 to the end of November 

2021. 

 

Study subjects: It included well-diagnosed asthmatic 

children attending pediatric outpatient clinic at Benha 

University Hospitals and fulfilling the inclusion criteria 

of this study.  

 

Inclusion criteria: Asthmatic children attending 

pediatric outpatient chest clinic at Benha University 
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Hospitals regardless of their asthma condition, and 

school aged children between 6 and 12years. 

Exclusion criteria: Patients having other lung co-

morbidities, including congenital (e.g., cystic fibrosis) 

and airway infections. Asthmatic children complicated 

with heart failure (cor pulmonale) or associated with 

congenital heart disease, and non-responders and drop-

out. 

 

Sampling Design: 

 Sample size: The sample size was calculated using 

G power software version 3.1.9.4 at effect size .3, 

power 95% and α error .05. This yielded a sample 

size of 111 asthmatic children. Allowing for non-

responders and drop out or missed data of about 5%, 

the sample size was adjusted and increased to 116 

asthmatic children. 

 Sampling type and technique: The required 

sample size (116) was selected randomly from the 

study population (target population) by using 

systematic random sampling technique as follow: 

the first patient was chosen randomly then patients 

were included every specific number according to 

their flow until the required sample size was 

achieved. Because asthmatic children might attend 

for follow up visits, if the child was repeated, the 

next child was chosen instead of him or her. 

 

Study tools: 
A) Interviewing questionnaires: The following 

interviewing questionnaires were obtained:- 

 

First questionnaire:  Socioeconomic status scale (9).  

 

Second questionnaire: Asthma knowledge 

questionnaire (AKQ) used to assess the level of 

asthma knowledge of caregivers of asthmatic children 

and to assess the efficacy of an educational 

intervention (10). Arabic translation of Alanazi et al. 

(11) of AKQ was used. 

 

Third questionnaire: Eight items Morisky 

medication adherence scale (MMAS-8), each item 

is measuring a specific medication taking behavior, so 

barriers to adherence can be identified more 

clearly(12). 

 

Fourth questionnaire: Pediatric asthma quality of 

life questionnaire (PAQLQ) was validated for use 

among children between the ages of 6 and 17 years, it 

included 23 items in three domains (5 questions of 

activity limitation domain, 10 questions of symptoms 

domain and 8 questions emotional function domain) 

or pediatric asthma care giver quality of life 

questionnaire (PACQLQ) which had 13 items in 2 

domains (4 questions for activity limitation and 9 

questions for emotional function) (13). Arabic versions 

provided by the author were used. 

B)  Checklist for inhaler technique:  The asthmatic 

children were asked to show how they use their 

inhaler and check their technique against the checklist 

for that type most commonly used inhalers are 

pressurized metered dose inhalers with spacer and dry 

powder inhalers. Optimal technique was defined as 

successful execution of each step on the checklist 

without errors (14). 

C) GINA guidelines for determining the level of 

asthma symptoms control: GINA(15) 

Administrative and Ethical design:  The necessary 

official permissions to carry out the study were 

obtained from the Dean of Benha Faculty of 

Medicine, the administrators of Benha University 

Hospitals and Public Health and Community 

Medicine Department at Faculty of Medicine Benha 

University. 

 

Ethical consideration:  

The study protocol was approved by the Ethical 

Committee, Faculty of Medicine, Benha University 

and IRB “institutional review board. An informed 

consent was obtained from all participants and the 

relatives of children in this study. This work has 

been carried out in accordance with The Code of 

Ethics of the World Medical Association 

(Declaration of Helsinki) for studies involving 

humans. 

 

Statistical analysis 

The collected data were statistically presented and 

analyzed using the Statistical Package for Social 

Science (SPSS) SPSS software, version 22.0 (IBM, 

Armonk, NY, USA) for Windows, The normality of 

distribution for the analyzed variables was tested using 

Kolmogorov-Smirnov tests. The collected data were 

summarized in terms of median and IQR quantitative 

data while categorical data were presented as number 

and percentages.  Chi square (χ2) and McNemar's test 

were used to analyze categorical data. Non parametric 

quantitative variables were analyzed by Wilcoxon 

Signed Ranks Test, Z Mann Whitney Test, and Kruskal-

Wallis test. Testing the association between 2 variables 

was done by using Spearman’s correlation test for 

ordinal and skewed variables. The accepted level of 

significance in this work was (p ≤ 0.05) and (p > 0.05) 

was considered non-statistically significant. 

 

RESULTS 
Regarding socio demographic characteristics the 

mean age of the studied asthmatic children was 8.38 

±2.03 years, 51.7% of them were males, 57.8% were 

from rural areas and most of their mothers and fathers 

(92.2% and 95.7% respectively) were Literate, 63.8% 

of the studied families had a moderate socio-economic 

level. Regarding asthma related factors nearly half of 

the studied asthmatic children (50.9%) had average 

BMI, 46.6% of them had positive family history of 

asthma, 65.5% had asthma since less than 3 years, 

https://www.researchgate.net/post/Kolmogorov-Smirnov_test_or_Shapiro-Wilk_test_which_is_more_preferred_for_normality_of_data_according_to_sample_size
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52.5% had exposed to passive smoking, and 63.8% had 

no other allergies while 81% had previous history of 

asthma education (table 1). 

This table reveals  that there was a statistically 

significant relationship between total asthma control 

score among the studied asthmatic children and their 

residence where the median (IQR) total score  of urban 

asthmatic children was 0( 0.0-1) and of rural asthmatic 

children was 3 (2-4) , For mother’s education the 

median (IQR) of  total score of illiterate mothers was 4 

(2.5-4) compared to that of the literate ones 1 (0.0-3) 

(P<0.001),while for  socio economic level, the median 

(IQR)of  total score among low, middle and high social 

class asthmatic children were 4 (3-4), 1 (0.0-1) and0 (0-

0) respectively(P<0.001) , however  there were 

insignificant statistical relationships between total 

asthma control score among the studied asthmatic 

children and their age and their sex in the pre-

intervention stage(P>0.05). 

 

Table (1): Total asthma control score (Median, IQR) among the studied asthmatic children regarding some 

socio –demographic characteristics in the pre-intervention stage (No.=116): 

                                      Score 

                                       

Socio demographic  

characteristic 

Total asthma control 

score 

Test of significance P value 

Median IQR 

Age in years 

 (6-9 )Year 

 (9-12)Year 

 

1 

1 

 

(.5-3) 

(0.0-4) 

Z Mann Whitney 

=.214 
.831 

Sex 

 Male 

 Female  

 

1 

1 

 

(0-3) 

(1-4) 

 

Z Mann Whitney = 

.717 

 

0.47 

Residence 

 Urban 

 Rural 

 

0 

3 

 

(0.0-1) 

(2-4) 

Z Mann Whitney 

=8.54 
0.001* 

Mother’s education 

 Illiterate ** 

 Educated   

 

4 

1 

 

(2.5-4) 

(0.0-3) 

Z Mann Whitney 

=190.5 

 

0.002* 

Socio economic level* 

 Low  

 Middle 

 High 

 

4 

1 

0 

 

(3-4) 

(0.0-1) 

(0-0) 

 

Kruskal-Wallis test 

= 80.6 

 

0.001* 

IQR=Inter quartile range; 

* Significant (P<0.01),  

**according to a modified score from El- Gilany social score (El- Gilany et al., 2012) 

 

Table 2 shows that there was a statistically significant relationship between asthma knowledge level of caregivers 

of the studied asthmatic children and family history of asthma where 78.9% of caregivers with good asthma knowledge 

level had asthmatic children with positive family history of asthma compared to 44%, 43.4% of those with poor and 

moderate asthma knowledge level respectively(P<0.001). Regarding to duration of asthma disease, 60.5% of caregivers 

with good knowledge level had children with asthma since 3 years or more compared to 16%, 37.7% of caregivers with 

poor and moderate asthma knowledge level respectively (P<0.05), while for the presence of other allergies 60.5% of 

caregivers with good knowledge level had children with other allergies compared to 20% and 26.4% of those with poor 

and moderate knowledge level respectively (P<0.05). Also for history of previous asthma education 92% of caregivers 

with poor asthma knowledge level, their children had no history of previous asthma education compared to 90.6% and 

47.4% of caregivers with moderate and good asthma knowledge level respectively (P<0.001), however, there was 

insignificant statistical difference between asthma knowledge level of caregivers and history of exposure to passive 

smoking among studied asthmatic children in the pre-intervention stage (P>0.05). 
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Table (2): Asthma knowledge level of caregivers of the studied group regarding some asthma related factors in 

the pre-intervention stage (No.=116): 

             Knowledge     

                  Level* 

 

Asthma related factors 

Poor 

(No= 25) 

Moderate 

(No= 53) 

Good 

(No= 38) 

Total 

(No=116) 

Chi-

square 

test 

(X2) 

P 

value 

No % No % No % No % 

Family 

history of 

asthma 

+ve 11 44 23 43.4 30 78.9 64 55.2 

27.29 0.001 
-ve 14 56 30 56.6 8 21.1 52 44.8 

Duration 

of asthma 

(years) 

<3 years 21 84 33 62.3 15 39.5 69 59.5 
6.07 0.03 

≥3years 4 16 20 37.7 23 60.5 47 40.5 

Passive 

smoking 

Exposed 15 60 26 49.1 20 52.6 61 52.6 

.816 0.656 Not 

exposed 
10 40 27 50.9 18 47.4 55 47.4 

Other 

allergies 

 

Present 5 20 14 26.4 23 60.5 42 36.2 
14.77 0.001 

Absent 20 80 39 73.6 15 39.5 74 63.8 

History of 

previous 

asthma 

education 

Yes 2 8 5 9.4 20 52.6 27 23.3 

27.29 0.001 
No 23 92 48 90.6 18 47.4 89 76.7 

 

Table 3 shows that there were significant positive correlations between accuracy of inhalers technique and age, 

residence, fathers’ education, education of mother, history of previous asthma education and level of adherence to 

treatment among the studied asthmatic children in the pre-intervention stage (P<0.001). 

 

Table (3): Variables significantly correlated to accuracy of inhalers among the studied asthmatic children in 

the pre-intervention stage (No= 116):  

 

Table 4 displays that there were statistically significant increases in (median, IQR) of the total asthma symptoms 

control score among studied asthmatic children, myths and beliefs domain score , general knowledge domain score, 

associated aspects domain score and total knowledge score among caregivers of studied asthmatic children, activity 

limitation domain score, symptoms domain score, emotions domain score and total PAQLQ score among studied 

asthmatic children and activity limitation domain score, emotions domain score and total PACQLQ score among 

caregiver of the studied asthmatic children  after the application of the educational program compared with the pre-

intervention stage (P<0.001). 

 

 

 

 

 

 

 

 

Variables  

Accuracy of  metered dose 

inhaler with spacer 

Accuracy of  dry powder 

inhaler 

(rs) P-value (rs) P-value 

Age of asthmatic children  .766 .000 .825 0.001 

Residence .845 .000 .842 0.001 

Fathers’ education .243 .000 .265 0.001 

Education of mother .925 .000 .894 0.001 

History of previous asthma 

education 
.766 .000 .664 0.001 

 Level  of adherence to  treatment .980 .000 .933 0.001 
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Table (4): Comparison between asthma control, asthma knowledge of caregivers, pediatric and caregiver's 

quality of life (Pre-intervention versus post-intervention) (No.=116):  

           Interventional stage 

 
Pre 

Intervention 

Post 

intervention 

Wilcoxon 

Signed 

Ranks 

test 

P 

Value 

Median IQR Median IQR 

 Total asthma control  score 1.0 0.25-3.0 1.0 0.0-1 6.200 0.001 

Asthma 

knowledge 

questionnaire 

domain's 

scores 

Myths and beliefs domain 19.5 9-25 24 16-26 3.42 0.001 

General knowledge domain 16 12-

19.75 

22 19.25-24 8.65 00.001 

Associated aspects domain 11 9-13 14 13-16 8.49 0.001 

Total knowledge level scores 45 36-53 60.5 50-65 7.52 0.001 

Pediatric 

asthma 

quality of life 

questionnaire 

domains' 

scores 

Activity limitation domain 4.5 4.2-4.8 5 4.8-5.4 6.82 0.001 

Symptoms domain 4.1 3.8-4.3 4.15 4.1-4.4 3.907 0.001 

Emotions domain 3.5 3.25-

3.75 

3.75 3.5-4.25 5.45 0.001 

Total PAQLQ 4 3.82-

4.13 

4.37 4.22-4.5 9.0 0.001 

Pediatric 

asthma 

caregiver's 

quality of life 

questionnaire 

domains' 

score 

Activity limitation domain 3.75 3.5-4.25 4.75 4.31-

5.75 
8.65 0.001 

Emotions domain 3.88 3.77-

4.11 

4.77 4.44-

5.11 
9.27 0.001 

Total PACQLQ 3.84 3.76-

4.07 

4.86 4.56-5.2 9.32 0.001 

 

DISCUSSION 

The current study found that there was a 

statistically significant relationship between total 

asthma control score among the studied asthmatic 

children and their residence which was consistent with 

Mpairwe et al. (16) who found that poor asthma control 

was associated with city residence in early life. 

Our findings supported a study conducted in 

Lebanon at which the high mothers’ level of education 

was significantly associated with more asthma control 
(17), but it was inconsistent with Kuti et al. (18) findings 

where there was no significant association between the 

caregiver’s level of education and the level of asthma 

control in their children. This could be explained by 

different level of culture that could affect level of 

knowledge disrespect of level of education. 

Regarding socio economic level, there was 

statistically significant relationship between total 

asthma control score among the studied asthmatic 

children and socio-economic level which agreed with 

Kuti et al. (18), however Eze Joy (17) findings showed 

that socio-demographic characteristics of the children 

were not statistically significant with asthma control. 

Such a difference could be attributed to narrow range of 

socio economic level in the former studies that couldn’t 

affect level of asthma control among the studied 

asthmatic children.  

The age and sex of asthmatic children had 

insignificant statistical relationship with asthma control 

in our results which was consistent with Kuti et al. (18) 

who found that there was no significant association 

between the gender, age, and the level of asthma control 

in the children but it was inconsistent with Temprano 

& Mannino(19) who found that women were more likely 

to have poor short and long-term asthma control 

compared with men. Such difference may be explained 

by different age range between our study and this study 

which included adult people among whom sex 

hormones may play a role in asthma control and 

exacerbation. 

There was a statistically significant relationship 

between asthma knowledge level of caregivers of the 

studied asthmatic children and family history of asthma, 

duration of having asthma and presence of other 

allergies in asthmatic children during pre interventional 

stage. Meanwhile a Nigerian study found a statistically 

significant relationship between asthma knowledge 

level of caregivers of the studied asthmatic children and 

family history of asthma but failed to find a significant 

relationship between asthma knowledge level of 
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caregivers and time since asthma diagnosis among the 

studied children and presence of other allergic diseases 
20. This could reflect their limited curiosity to know 

about the medical status of their children. 

In this study, Asthma knowledge level of 

caregivers had a significant relationship with history of 

previous asthma education which was consistent with 

Ali et al. (21), while accuracy of inhalers technique had a 

significant positive correlations with age, residence, 

fathers’ and mothers’ education, history of previous 

asthma education and level of adherence to treatment 

among the studied asthmatic children in the pre-

intervention stage which supported the findings of 

Barbara et al. (22) who found a negative correlation 

between advancing age and correct technique across 

MDI and varying DPI devices, but it didn’t support the 

results of Cinar et al. (23) who found insignificant 

relation between parents’ educational level and 

accuracy of inhaler technique. This disparity could 

reflect high level of caregivers’ awareness disrespect of 

their educational level. 

The results of this study was consistent with 

Azzi et al. (24) who found that adherent behavior was 

independently associated with inhaler technique 

maintenance using logistic regression which was the 

first research to unequivocally establish a predictive 

relationship between inhaler technique maintenance 

and actual patient adherence. 

After the application of the educational program  

and compared with the pre-intervention stage, there 

were statistically significant increases in (median, IQR) 

of the total asthma symptoms control score among 

studied asthmatic children, myths and beliefs domain 

score , general knowledge domain score, associated 

aspects domain score and total knowledge score among 

caregivers of studied asthmatic children, activity 

limitation domain score, symptoms domain score, 

emotions domain score and total PAQLQ score among 

studied asthmatic children and activity limitation 

domain score, emotions domain score and total 

PACQLQ score among caregiver of the studied 

asthmatic children(P<0.001) .This agreed with Ali et al. 

(21) who found a statistically highly significant 

difference  among pre and post asthma education 

according to the childhood asthma control test, where, 

the mean score was significantly higher post asthma 

education (22.27± 1.84) than pre asthma education 

(19.03± 1.79), with Kotwani & Chhabra(25)  

interventional trial which found that educational 

intervention led to improvements in knowledge in 

several domains of asthma knowledge questionnaire 

(AKQ), with a study conducted in Saudi Arabia by 

Alreshidi (26) which concluded that the asthma 

education program impacted positively on students' 

knowledge , with a study conducted in Mansoura by 

Elbanna et al. (27), which found that the educational 

intervention significantly improved the level of asthma 

knowledge (p < 0.001) , with a study conducted 

by  Kocaaslan & Akgün Kostak (28) at which the 

children's quality of life (activity limitation domain 

score, symptoms domain score, emotions domain score 

and Total PAQLQ score)  and self-efficacy scale 

increased significantly after education and with 

Munzenberger & Vinuya (29), study at which 

significant improvements were seen in overall QOL 

scores after asthma education, but it was not consistent 

with a study of Cano-Garcinuño et al. (30), where no 

differences were observed in terms of quality of life 

between controls and any of the intervention asthmatic 

children groups after conducting health education 

sessions and Butz et al. (31), where there was no 

significant difference in parent and child quality of life 

at follow-up after conducting health education. We can 

explain this by the fact that QOL has many factors that 

affect it rather than health knowledge only. 

Regarding caregivers’ QOL, our results 

supported Julian et al. (32), finding where there was a 

significant statistical improvement in PACQLQ after 

therapeutic education (P < 0.001), but it was 

inconsistent with a study conducted by Dolinar et al. 

(33), where quality of life as measured by the PACQLQ 

remained unchanged over the interventional period of 

health education (p>0.05) and this also could be 

explained by the fact that QOL has many factors that 

affect it rather than health knowledge only. 

 

CONCLUSION 

Patient education has been an important intervention in 

all fields of nursing for decades, with benefits for both 

patients and their caregivers. Education aims to provide 

suitable information that not only increases patients’ 

knowledge related to their health, but also helps them to 

take a more active role in the care management of their 

own situation. It is postulated that children with asthma 

who receive an interactive, comprehensive education 

program would improve their quality of life, asthma 

management and asthma control compared with 

children receiving usual care. 
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