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ABSTRACT 

Purpose: The purpose of this study is to investigate risk factors of childhood asthma in Karachi, Pakistan. 

Objective: To determine the risk factor involved in the development of childhood asthma in Karachi, Pakistan. 

Materials and methods: This clinical-based study was conducted at the Agha Khan University affiliated 

Hospital in Karachi from November 2020 to November 2021. The participants were 500 children of age 2 

months to 12 years who attended the pediatrics Department of Agha Khan University Hospital in Karachi. 

Children were divided into two groups based on observations and clinical record, one group of asthmatic 

patients consist of 250 participants while the second group which was control group also contain 250 non-

asthmatic patients and all 500 children were residents of Karachi and nearby urban areas of Pakistan. 

Inclusion criteria: Children with good compliance between the ages of 2 months to 12 years who met the 

diagnostic criteria for bronchial asthma in children were part of the study. 

Exclusion criteria: Children with primary or secondary immunodeficiency, combine with other serious 

diseases such as liver and kidney failure, and arrhythmia. Children who had throat infections, pulmonary 

tuberculosis, bronchial pneumonia, congenital heart disease, were not included in this study. 

Results: Patients had a history of allergies (OR= 3.51, 95% Cl= 2.67-4.78), and asthma (OR= 4.6, 95% Cl= 2.51-

5.62, P<0.05) were strongly associated with the development of asthma in childhood. From the environmental 

factors passive smoking had great contribution to develop childhood asthma (OR= 3.14, 95%Cl= (2.21-4.42)), 

new house renovation (OR= 1.45, 95%CI=1.31-1.69), weather changes (OR= 0.21, 95% Cl= 0.61-0.89), and pet 
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feeding history (OR= 1.14, 95% Cl= 0.73-1.75), also had significant association with childhood asthma. 

Modestly association was found with obesity (OR=0.09, 95%CI= 0.21-1.02), and cesarean section (OR= 0.25, 

95% Cl= 0.10-1.49). Breast feeding (OR= 0.64, 95% Cl= 0.35-0.39) had no association with asthma while 

premature delivery (OR=2.90, 95%CI=1.09-3.02) low birth weight (OR=2.61, 95%CI=2.31-2.62) and early 

exposure to antibiotic in infant and young children (OR=1.46, 95%CI= 1.46-2.99) had significant association. 

Family history had a mean value 149.5 ± 0.59 with p-value <0.001 that means a patient with a family history of 

asthma were greater, similarly environmental factor was found more common in asthma patients 135.5 ± 0.78. 

Self-factor (123.6 ± 0.77) and pregnancy factor (93 ± 0.65) had significant impact p=<0.05. 

Conclusion: Eventually, family history, environmental factor, self-factor was found the root cause of childhood 

asthma in this study, while overall pregnancy modestly had contribution in childhood asthma. Among the 

pregnancy factor, breastfeeding had a non-significant impact on the development of asthma in childhood 

Key words: childhood asthma, risk factors, family history, environmental factors, pregnancy factors 

 

INTRODUCTION 

Asthma is a heterogeneous chronic inflammatory disease with reversible bronchoconstriction and 

arising from the interaction of multiple factors. According to an estimation in 2018, globally 339 million people 

had suffered from asthma.16 Asthma emerged as a worse respiratory disorder among children, in 2016 

approximately 6.1 million children of age less than eighteen years are suffered from asthma and more than half 

of these were reported in the United states.17 However, the mortality rate is higher in adults than children that 

can be overcome through proper management and care. Gradually, an increase in the prevalence of childhood 

asthma was found in developed countries including U.K., Germany, Canada, and Australia. Although 

underdeveloped countries are less likely to face this issue as compared to developed countries.18 According to 

a survey its prevalence among the Chinese children of 0-14 years has been raised 2 times that of 1990(1.00%). 

Asthma exhibited a broad spectrum of potential multiple factors originated from genetics, environmental 

factors, and lifestyle. Globally, increased incidence cannot merely cause by genetic factors alone, as genetic 

changes are time taking process to express in generations. Evidence has to present that environmental factors, 

lifestyle are key events for the increasing trend of childhood asthma.20 Interestingly, in the last two decades it 

has been reported that asthma can be associated with exposure to new household products, although 

inconsistency was found in these findings.22 Literature review indicated that early life exposure to household 

decoration can be linked with allergy and respiratory disorder.21 

The purpose of this study is to investigate the risk factors of childhood asthma in Karachi, Pakistan. 

We will assess the pathogenic factors associated with childhood asthma in children who are the resident of 

Karachi when they exposed to a particular environment and investigate the main risk factors.  
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MATERIALS AND METHODS 

This clinical-based study was conducted at the Agha Khan University Hospital in Karachi from 

November 2020 to November 2021. The participants were the 500 children of age 2 months to 12 years who 

attended the pediatrics Department of Agha Khan University Hospital in Karachi. Children were divided into 

two group based on observations and clinical record, one group of asthmatic patients consist of 250 

participants while the second group which was a control group also contained 250 non-asthmatic patients and 

all 500 children were residents of Karachi and nearby areas, Pakistan.  

Inclusion criteria: 

Children with good compliance between the ages of 2 months to 12 years who met the diagnostic 

criteria for bronchial asthma in children were part of the study. 

Exclusion criteria: 

Persons with primary or secondary immunodeficiency, combine with other serious diseases such as 

liver and kidney failure, and arrhythmia. Persons had throat disease, pulmonary tuberculosis, bronchial 

pneumonia, congenital heart disease, and abnormal respiratory system structure were not included in this 

study. 

Data collection: 

A self-administered questionnaire was used to collect the data from the parents of children. The 

questionnaire divided into two sections, first section based on questions about the name, age, and gender, 

second section related to disease such as the family history of asthma/allergy, and other risk factors namely as 

environmental factors(new house renovation, passive smoking, weather changes, pet feeding history), Self-

factors (obesity, repeated respiratory infections, history of allergies, early use of antibiotics in infants and 

young children, premature delivery, low birth weight) and pregnancy factors(breastfeeding, cesarean 

section)and other aspects. Questionnaire was developed in English and Urdu language (for those who are from 

urban areas and unable to read and understand English) and tested on all participants. At the end of the 

questionnaire a contest was signed by each parent of participant and physicians. 

Statistical analysis: 

In this study, SPSS version 22.0 statistical software was used to analyze and process the data. Count 

data were expressed as n/%, with X2-test, measurement data were expressed as x ±s, and t-test was 

performed. Logistic multiple regression analysis was used to analyze the risk factors of childhood asthma 

and statistically significant results were express as P<0.05. 

 

RESULTS 

Table.1 elucidate all the factors in the two groups. Of the 500 cases, 250 (50%) were asthmatic cases 

and 250 (50%) were non-asthmatic. Among the asthmatic cases, 146 (58.4%) were females and 104 (41.6%) 

were males, 138(55.2%) had a family history of allergies and 149(59.6) had a family history of asthma, 
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asthmatic patients were influenced by other factors including environmental factors (Passive smoking 

155(62%), weather changes 143(57.2%), 93(37.2), new house renovation 111(44.4%)), self-factors (obesity 

89(35.6%), exposure to antibiotics 104(41.6%), repeated respiratory infections 151(60.4%), pregnancy 

factors (Cesarean section 43(17.2%), Premature delivery 46 (18.4%). Low birth weight 73(29.2%) and while 

breastfeeding had no association with asthma (p= 0.081), 112 (44.8%) asthmatic patients who had no 

history of allergies and 101 (40.4%) had no history of asthma were significantly associated with childhood 

asthma (P<0.05).  

Multiple regression analysis (Table.2) was performed on all given factors and concluded that patients 

had history of allergies (OR= 3.51, 95% Cl= 2.67-4.78), and asthma (OR= 4.6, 95% Cl= 2.51-5.62, P<0.05) were 

strongly associated with development of asthma in childhood. From the environmental factors passive smoking 

had great contribution to develop childhood asthma (OR= 3.14, 95%Cl= (2.21-4.42)), new house renovation 

(OR= 1.45, 95%CI=1.31-1.69), weather changes (OR= 0.21, 95% Cl= 0.61-0.89), and pet feeding history (OR= 

1.14, 95% Cl= 0.73-1.75), also had significant association with childhood asthma. Modestly association was 

found with obesity (OR=0.09, 95%CI= 0.21-1.02), and cesarean section (OR= 0.25, 95% Cl= 0.10-1.49). Breast 

feeding (OR= 0.64, 95% Cl= 0.35-0.39) had no association with asthma while premature delivery (OR=2.90, 

95%CI=1.09-3.02) low birth weight (OR=2.61, 95%CI=2.31-2.62) and early exposure to antibiotic in infant and 

young children (OR=1.46, 95%CI= 1.46-2.99) had significant association. 

Table.3 all the factors had an indispensable role in enhanced asthma in children. Family history had a 

mean value 149.5 ± 0.59 with p-value <0.001 that mean patients with a family history of asthma were greater, 

similarly environmental factor was found more common in asthma patients 135.5 ± 0.78. Self-factor (123.6 ± 

0.77) and pregnancy factor (93 ± 0.65) also had significant p<0.05 impact   

 

DISCUSSION 

In our study family history, environmental exposure, and pregnancy-related factors had a prominent 

impact to increase the risk of childhood asthma. A study had a similar finding to our study as 47% of children 

exhibited asthma and allergy family history and 41.5% had a history of passive smoking.6 Cigarette smoke was 

deemed most worse risk factor among all the environmental factors which badly induced the respiratory 

disorder like asthma in children.7 Exposure to tobacco was causation that frequently involves the reduction of 

lung function and induces exacerbation. Therefore, current asthma treatment guidelines suggest shunning 

tobacco smoke.23 Individual had a genetic history of asthma then environmental factor strongly influence.8 in 

our study 40.4% asthmatic children did not found with a history of asthma that might be asthmatic because of 

genetic factors. Pets at home were associated with asthma in children. Evidence identified had a positive 

relation with pets in the development of asthma in children such as exposure of children to cats at age of 6 

years could be a risk to develop asthma.12 Different weather had a varying effect on asthma, spring and winter 

reported with the greater effect such as OR= 1.53 and OR= 1.10.24 
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House renovation was another variable that substantially affects the asthma prevalence. A study 

demonstrated that household renovation had an association with premature birth and low birth weight, and 

children were found to be more vulnerable to childhood asthma.1 Child was more susceptible to renovated 

items as a high odd ratio was noticed in the literature to develop asthma.2 A cohort study concluded that 

renovation material could be a reason to increase the risk of childhood asthma.3 However, more researches are 

needed to verify the child's exposure to renovation pollutants either during or after the pregnancy that imposed 

the adverse effect on children health-related to asthma. The present study found no contribution of 

breastfeeding in the development of childhood asthma. Breastfeeding did not have a clear relationship with 

asthma, many studies show the beneficial effects of breastfeeding such as most protective against the lower 

respiratory tract.4  Immunoglobulins of human breast milk have a protective role.5 Postnatal exposure to 

antibiotics could enhance the risk of childhood asthma in early life.9 A cohort study reported wheezing at age 4 

years could be a reason of asthma at 6 years if children experience rhinovirus.10  one more study associated 

with risk of asthma in cases children found rhinovirus positive, wheezing during the infancy that could prone 

the children to asthma at age 5 years.11 The patients having a history of asthma were commonly experienced 

wheezing and exacerbation in young children when they suffered from viral respiratory infection.25-26 

One more pediatric literature identifies the greater association of cesarean delivery (OR= 2.6) with 

asthma in children as compared to vaginal birth (OR=1.3) but its underlying mechanism needs to be more 

elucidated. It also identified the positive relationship with low birth weight.13 Premature delivery and low birth 

weight both factors to some extent are closely associated with each other and with the risk of pediatric asthma. 

A study demonstrated that asthmatic mothers were not associated with premature birth but premature birth 

was associated with the development of asthma in children early and later life. Premature delivery enhanced 

the risk of respiratory morbidity in childhood.14 An independent relation was found between birth weight and 

pediatric asthma with a high risk of prevalence in African American children.15 The prevalence of obesity and 

asthma had been significantly high in many countries, epidemiological studied in children concluded a positive 

relation of body mass index and asthma, on the other hand, no evidence was found that asthma leads to increase 

obesity.19 

CONCLUSION 

This study elucidated that childhood asthma is a multifactorial heterogeneous disorder, where family 

history, environmental factors, self-factors, and pregnancy factors all had a substantial role to enhance 

the number of cases of asthma, especially in children. Among the pregnancy factor, breastfeeding had a non-

significant impact on the development of asthma in childhood.  We can overcome this issue through the proper 

treatment and management with the cooperation of physicians who are handling such cases and can improve 

the quality of life.  
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Factors   Asthmatic 

children 

(n=250) 

N(%) 

 Control group 

(n=250) 

N(%) 

X2 test p-value 

Age (≥ 2 months-≤ 12 

years) 

--------------- 250(100) 250(100) ------------- ------------ 

Gender Males  104 (41.6) 132 (52.8) 5.31 0.031 

Females  146 (58.4) 118 (47.2) 

Family factors  

History of allergies  Yes 138 (55.2) 29 (11.6) 4.78 0.029 

No  112 (44.8) 221 (88.4) 

History of asthma Yes 149 (59.6) 28 (11.2) 5.22 0.034 

No  101 (40.4) 222 (88.8) 

Environmental factors 

New house renovation Yes 111 (44.4) 156 (62.4) 6.21 0.043 

No  139 (55.46) 94 (37.6) 

Passive smoking Yes 155 (62) 89 (35.6) 3.14 0.010 

No  95 (38) 161 (64.4) 

Weather changes Yes 143 (57.2) 76 (30.4) 4.38 0.032 

No  107 (42.8) 174 (69.6) 

Pet feeding history  Yes 93 (37.2) 56 (22.4) 5.32 0.021 

No 157 (62.8) 194 (77.6) 

Self-factors  

Obesity  Yes  89 (35.6) 73 (29.2) 5.97 0.039 

No 161 (64.4) 177 (70.8) 

Repeated respiratory 

infections 

Yes 151(60.4) 18 (7.2) 1.99 0.001 

No 99(39.6) 232 (92.8) 

Early exposure to 

antibiotics in infants 

and young children  

Yes 104 (41.6) 34 (13.6) 3.09 0.029 

No 146 (58.4)  216 (86.4) 

Pregnancy factors  

Cesarean section Yes 43 (17.2) 41 (16.4) 3.11 0.032 

No  207 (82.8) 209 (83.6) 

Premature delivery Yes 46 (18.4) 6 (2.4) 5.56 0.042 

No  204 (81.6) 244 (97.6) 
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N= number of cases. 

Table 1: General risk factor for both asthmatic and non-asthmatic group 

 

 

Table 2: Multiple logistic regression analysis 

 

  

 

Low birth weight Yes 73 (29.2) 19 (7.6) 7.48 0.021 

No 177 (70.8) 231 (92.4) 

Breast feeding  Yes 210 (84) 240 (96) 12.79 0.081 

No 40 (16) 10 (4) 

Variables Regression 

Coefficient 

 Mean Standard 

Error (S.E) 

OR (95% CI) p-value 

Age 0.427 0.189 1.47 (0.95-1.99) 0.036 

Gender -0.702 0.193 1.43 (0.35-0.58) 0.001 

Family factors  

History of allergies  1.49 0.056 3.51(2.67-4.78) <0.05 

History of asthma 1.46 0.054 4.6(2.51-5.62) <0.05 

Environmental factors 

New house renovation 0.122 0.194 1.45(1.31-1.69) <0.05 

Passive smoking 1.082 0.187 3.14(2.12-4.42) <0.05 

Weather changes 0.321 0.212 0.21(0.61-1.89) <0.05 

Pet feeding history  -0.469 0.205 1.14(0.73-1.75) <0.05 

Self-factors  

Obesity  0.420 0.781 0.09(0.21-1.02) <0.05 

Repeated respiratory 

infections 

1.563 0.346 2.56(1.04-3.35) <0.05 

Early exposure to 

antibiotics in infants and 

young children  

1.682 0.431 1.46(1.14-2.99) <0.05 

Pregnancy factors  

Cesarean section 1.193 0.245 0.25(0.10-1.49) <0.05 

Premature delivery 1.213 0.921 2.61(1.09-3.02) <0.05 

Low birth weight  1.129 0.021 2.90(2.31-2.62) <0.05 

Breast feeding  -0.986 0.687 0.64(0.35-0.39) 0.09 
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Variables X ± S.E P-value 

Age  10.5  ± 0.33 <0.05 

Family factor 149.5 ± 0.59 <0.001 

Environmental factor 135.5 ± 0.78 <0.001 

Self-factor 123.6 ± 0.77 <0.05 

Pregnancy factor 93 ± 0.65 <0.05 

T-test was applied to obtain the mean values. X= mean, S.E= Standard Error 

Table 3: overall contribution of different risk factors in development of asthma in asthmatic group 
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