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Abstract. Prevalence of asthma increased especially in children in the urban city regarding 

increasing air pollution, such as Padang city. There were two differences age groups 

affected by asthma, aged 6-7 years and 13-14 years based on International Study of Asthma 

and Allergies in Childhood (ISAAC) and performed in 2008 in Padang City. This study 

aimed to find any increasing asthma prevalence in two age group of children. A cross-

sectional study conducting at several elementary schools (6-7 years) and junior high school 

(13-14 years) in Padang during August-November 2016 by cluster sampling. We used a 

questionnaire of ISAAC to determine asthma. About 822 subjects were recruited. The 

asthma prevalence on age 6-7 years and 13-14 years were about 12.97% and 9.5%, 

respectively. At least one of parents subjects in both age groups have an atopic history only 

in mother about 11.72% and only in father about 9.73%. The prevalence of asthma in 

Padang was 11,19%, and atopy is a significant risk factor for developing asthma. 
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1   Introduction 

Asthma is a chronic disease affected by limitation of airway flow regarding chronic 

inflammation. Many studies found that the prevalence of asthma increased in children and adults 

was estimated to 7.2% (6% in adults and 10% in children) 4,5% [1], [2], [3]  

ISAAC developed since 1989 other allergic disease allergic rhinitis and atopic dermatitis. 

The results of the study by ISAAC methods can describe the prevalence and severity of asthma 

among country [5], [6]. ISAAC using a standard questionnaire and conducted on two age 

groups; they are 13-14 years and 6-7 years. Age 13-14 years old represents periods of frequent 

deaths from asthma and 6-7 years old represent the beginning where the prevalence of asthma 

tends to be high [6]. 

Padang is a city that has developed into an urban city in the last 10 years, which led to 

increased pollution levels along with lifestyle changes into urban style, particularly of food 

consumption. This situation is a risk factor for the development of asthma, so the potential for 
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an increase in the prevalence asthma [7]. This study aimed to determine the prevalence of 

asthma in children in the city of Padang. 

2  Method  

2.1 Research design 

 

This study was survey research with cross-sectional design conducted at several elementary 

schools and Junior High School in Padang during August -November 2016. Ethics approval was 

obtained from the Ethics Committee of the Faculty of Medicine, Andalas University. 

 

2.2 Population and Sample 

 

The population was children aged 6-7 years who were at 1st grade and 2nd grade of elementary 

school and with their parents and children aged 13-14 years who were at 1st grade and 2nd grade 

of junior high school. The minimum number of samples needed was as 380 people from every 

age group so that the minimum total sample was 760 people. Sample selected to begin with 

cluster method and continued with simple random sampling method for school elections. 

 

2.3 ISAAC Questionnaire 

  

This study used a core questionnaire for asthma (ISAAC phase 1) and a questionnaire for a risk 

factor (ISAAC phase 2) which has been validated before. Selected and trained 10 people 

enumerators was helping filling out the questionnaire by respondents. 

 

2.4 Operational Definition 

 

Asthma is characterized by the presence of wheezing in the last 12 months. ISAAC 

questionnaire is a questionnaire used in the International Study of Asthma and Allergies in 

Childhood (ISAAC), consisting of 30 questions, which contain data on the incidence of asthma, 

family history, and environment factor [4]. 

 

2.5 Data Collection Procedures 

 

For legalization, the implementation of research on this student population of the school has 

been approved by the Head of Education Department of Padang. Through cooperation and 

communication with the Principal, parents of elementary school students were inviting, and the 

meeting was held to explain and fill out the questionnaires, while for junior high school student 

was scheduled without parents. 

On the schedule, all the research subject were explained asthma in general and accompanied 

by a community of informed consent. The questionnaire distributed to parents subject 

(elementary school students) and subject (junior high school) and filling out the questionnaires 

was carried out directly assisted by trained enumerators. Explanations on the subject of junior 

high school group is also assisted by ISAAC video about asthma. If there were respondents who 

are illiterate will be guided in particular. 

 



 

 

 

 

2.6 Data Analysis 

 

To determine the relationship between variables used Chi-Square test with bivariate analysis 

and for multivariate analysis used logistic regression. All the necessary data is recorded, then 

processed using SPSS and presented in the form of tables and figures.  

3  Result 

Research conducted in 16 schools made up of 15 elementary and 4 junior high school 

includes 822 subjects, 401 subjects (48.8%) were children aged 6-7 years old and 421 subjects 

(51.2%) were children aged 13-14 years old.  Questionnaires for elementary school students 

filled out by parents while the junior high school student questionnaires filled out by themselves. 

Seventy-three people drop out because they do not fill out the questionnaire completely.  

Table 1. School Name and number of each sample 

No. School name 
Questionnaires were filled 

f (%) 

Asthma (+) 

f (%) 

1. SDN 03 Ikur Koto 34 (8.48) 7 (13.46) 

2. SDN 03 Purus 14 (3.50) 4 (7.69) 

3. SDN 04 Purus 21 (5.24) 2 (3.85) 

4. SDN 07 Ikur Koto 29 (7.23) 1 (1.18) 

5. SDN 13 Ikur Koto 28 (6.98) 3 (1.92) 

6. SDN 13 Purus 21 (5.24) 2 (3.85) 

7. SDN 13 Damar 9 (2.24) 0 (0) 

8. SDN 04 Damar 7 (1.74) 1 (1.18) 

9. SDN 16 Surau Gadang 13 (3.24) 4 (7.69) 

10 SDN 16 Siteba 37 (9.23) 8 (15.38) 

11. SDN 17 Koto Baru 41 (10.22) 4 (7.69) 

12.  SDN 21 Purus 15 (3.74) 0 (0) 

13. SDN 30 Cengkeh 46 (11.47) 6 (11.54)  

14. SDN 36 Cengkeh 56 (13.97) 6 (11.54) 

15. SDIT Ridhotullah 30 (7.48) 4 (7.69) 

16. SMP 2 Padang 124 (10.8) 11 (27.50) 

17. SMPN 16 Padang 125 (15.21) 11 (27.50) 

18. SMPN 17 Padang 132 (16.05) 17 (42.50) 

19. SMP PGAI Padang 40 (48.7) 1 (2.50) 

 Total 822 (100) 92 (100) 

 

 

 

 

 

 

 

 

 



 

 

 

 

3.1 Basic Characteristics of Research Subjects  

Table 2. Basic Characteristics of Research Subjects 

Characteristic 
6-7 years old 13-14 years old 

f (%) f (%) 

Gender   

Boys 185 (46.1) 186 (44.18) 

Girls 216 (53.9) 235 (55.82) 

Nutritional status   

Very Thin 24 (6) 11 (2.61) 

Thin 36 (9) 18 (4.28) 

Normal 299 (75) 326 (77.43) 

Fat 16 (4) 37 (8.79) 

Obesity 23 (6) 29 (6.89) 

Parent’s  education   

Father   

Low 124 (30.92) 106 (25.18) 

Secondary 225 (56.11) 246 (58.43) 

High 52 (12.97) 69 (16.39) 

Mother   

Low 110 (27.4) 103 (24.47) 

Secondary 229 (57.1) 243 (57.72) 

High 62 (15.5) 75 (17.81) 

Parent’s job   

Father   

Work 382 (95.3) 345 (82) 

Doesn’t Work 19 (4.7) 76 (18) 

Mother   

Work 67 (16.71) 63 (14.96) 

Doesn’t Work 334 (83.29) 358 (85.04) 

Economic status   

By the UMR 180 (44.89) 47 (11.16) 

Not suitable UMR 221 (55.11) 374 (88.84) 

Number of siblings   

2≤ 282 (70.32) 360 (85.5) 

>2 119 (29.68) 61 (14.5) 

Total 401 (100) 421 (100) 

 

Table 1 shows that characteristic from subject aged 6-7 years old, from 401 subjects who follow 

the study, there were 216 girls (53.9%); 299 subjects had normal nutritional status (75%); 225 

subjects with secondary educated father (56.11%); 229 subjects with secondarily educated 

mothers (57.1%); 38.2 subject’s father had a job (95.3%); 334 subject’s  mothers did not work 

(83.29%); 221 subjects came from families whose income didn’t comply with the minimum 

wage (55.11%); and 282 subjects had siblings less than or equal to two (70.32%). 

Characteristic from subjects aged 13-14 years old, from 421 subjects who follow the study, 

there were 235 girls (55 .82%); 326 subjects had normal nutritional status (77.43%); 315 

subjects with father educated upper middle or high school, etc. (74.82%); 318 subjects with 

mother educated upper middle or high school, etc. (75,53%); 345 subjects with the father of 

private sector workers (82%); 374 subjects whose mothers did not work (85,0.4%); 374 students 



 

 

 

 

came from families whose income did not comply with the minimum wage (88,84%); and 360 

subjects who had siblings less than 2 people (85,5%). 

 

3.2 Characteristics of Asthma Symptoms of the Research Subject  

Table 3. Characteristic of Asthma Symptoms of the Subject Research 

Characteristic of Asthma 

Symptom 

6-7 years old 13-14 years old 

f (%) f (%) 

Wheezing 38 (73.08) 32 (80.0) 

History of Asthma  20 (38.46) 20 (50.0) 

Wheezing after Activity 14 (26.92) 24 (60.0) 

Dry Cough at Night 35 (67.31) 22 (55.0) 

Total 52 (100) 40 (100) 

  

Table 3 shows that among 52 subjects aged 6-7 years old who had asthma, the most common 

symptom was wheezing as many as 38 subjects (73.08%) and for subjects aged 13-14 years old, 

among 40 subjects with asthma, the most common symptom was wheezing as many as 32 

subjects (80.0%)  

 

3.2  History of the Atopy in Parents of the Research Subject 

Table 4. History of the Atopy in Parents of the Research Subject 

History of Atopy in Parents 
6-7 years old 13-14 years old 

f (%) f (%) 

Mothers 18 (34.52) 7 (17.5) 

Fathers 4 (7.69) 6 (15.0) 

Both 5 (9.62) 2 (5.0) 

Don’t have a history of atopy 25 (48.08) 25 (62.5) 

Total 52 (100) 40 (100) 

 

Table 4 revealed that history of atopy in parents of subjects aged 6-7 years old, most of the 

subjects had one atopy factor that was maternal atopy as many as 18 subjects (34.52%) and 

atopy factor from father as many as 4 subjects (7.69%). There are 5 subjects which both parents 

had atopy factor. On aged 13-14 years, subjects revealed that most subject also only had one 

atopy factor that was maternal atopy as many as 7 subjects (17.5%) and atopy factor from father 

as many as 6 subjects (15.0%). There are also 2 subjects which both parents had atopy factor. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

3.3  Prevalence of Asthma 

 

 
Fig. 1. Prevalence of Asthma obtained by questionnaire ISAAC 

 

The study shows based questionnaires ISAAC asthma prevalence in children aged 6-7 years old 

was 52 subjects (12.97%) and for children aged 13-14 years old was 40 subjects (9.5%). 

4  Discussion 

4.1 Research on subject aged 6-7 years old 

 

In this study, the most common symptom experienced by subjects aged 6-7 years old was 

wheezing (73.08%). While the percentage for other symptoms such as; history of asthma 

(38.46%), wheezing after exercise (26.92%) and dry cough at night (67.31%).  A worldwide 

study also found that the most common symptom of asthma in children aged 6-7 years in Asia 

Pacific Region was a dry cough at night which was as much as 20.6%. [8]. The same results 

also found in studied in children aged 6-7 years old that conducted by Lima and friends in Sao 

Paolo, that the most common symptom of asthma that they have found was a dry cough at night 

which was as much as 37.9%. [9] This difference may be due to the prevalence of symptoms of 

asthma affected by region. [8] 

The influence of genetic factors on the incidence of asthma was identified through their 

history of atopy, like asthma, allergic rhinitis, and eczema in older people. In this study showed 

that most parent’s subject only had one atopy factor that was 34.52% from mother and 7.69% 

from father. Based research that conducted by Afdal et al., atopy factor from mother or father is 

a significant factor for the onset of asthma (p <0.05), but atopy factor from both parents 

statistically not significant for asthma (p>0,05). [10][11] 

History of atopy in father can increase the risk of asthma by 3.18 times, while the history 

of atopy from mother can increase the risk of asthma by 5.2 times. Maternal genetic influences 

are stronger than father genetic in the event of asthma. About 80% children who have asthma 

have atopy factors, and 60% of children are at risk of suffering from atopy if both parents have 

atopy history, and if only one parent has atopy history, then the chances of the child becoming 

atopy are around 40%. [10][12] 
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4.2  Research on subject aged 13-14 years old 

 

Based on the ISAAC questionnaire, the most common symptoms experienced by subject aged 

13-14 years old was wheezing (80.0%). Other symptoms experienced by students with a 

percentage as follows; history of asthma (50.0%), wheezing after exercise (60.0%), and dry 

cough at night (55.0%). While the research conducted by Yunus et al. in junior high school 

students in East Jakarta in 2001, obtained 7.20% of students have a history of wheezing, 4.1% 

had to wheeze in the last 12 months, 1.8% had experienced severe asthma attacks in 12 Last 

month, 3.3% had wheezing after exercise, and 6.3 '% had a cough at night. As well as studied 

on children aged 6-7 years old, studied on children aged 13-14 years old that conducted 

worldwide also found that the most common symptom of asthma that has been found was a dry 

cough at night and for Asia Pacific region its reached 20.6 % [8], [13],[14]. 

From this study showed that most parent’s subjects only had one atopy factor, that was 

17.5% from mother and 15.0% from father. Atopy is a significant risk factor for developing 

asthma, approximately 85% of children with asthma and 40-50% of an adult with asthma new-

onset have an allergic response to aeroallergens. However, environmental factors also play an 

important role in the pathogenesis of asthma. Someone who has atopy, the symptoms will appear 

if there are environmental factors that can induce pro atopies gene expression, such as the 

presence of pollutants, dust, or flower pollen. Exposure of dogs is another risk factor for asthma 

in adolescence. [15][16] 

 

4.3  Prevalence of Asthma 

 

Diagnosis of asthma was based on the symptoms of wheezing in the last 12 months. The 

prevalence of asthma in subject aged 6-7 years old was 12.97% and subject aged 13-14 years 

old was 9.5%.  Based on research conducted by Afdal et al. in Padang in 2009, the prevalence 

of asthma at the age of 6-7 years of the subject by ISAAC questionnaire that is equal to 8% [8]. 

While the prevalence of subject aged 13-14 years old in East Jakarta in 2001, was 8.9% [12]. In 

global, current asthma prevalence in children aged 6-7 years was 11.7% and about 14.1% in 

children aged 13-14 years old. [17] 

Based on The Global Asthma Report 2014, through a survey using ISAAC questionnaire 

in 798.685 children aged 13-14 years in 233 centers in 97 countries, showed the prevalence of 

asthma in the world by 14%. The highest prevalence (> 20%) were found in Latin American 

countries, Europe, North America, and South Africa. While the lowest prevalence (<5%) is 

found in India, Asia Pacific, Eastern Mediterranean, Northern Europe, and Earthen Europe [14]. 

In Indonesia, asthma is one of the causes of morbidity after infection. The prevalence of asthma 

in children is varied, with a range of 2.1 until 22.2% in some major cities in Indonesia [15], 

[18]. 

5  Conclusion 

The prevalence of asthma in Padang was 11,19%, and atopy in one parent is a risk factor 

for developing asthma. Further study with a large sample of asthma is required to analyze the 

factor that contributing to asthma in children. 
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