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Abstract 
Background: Occurrence and prevalence of bronchial asthma varies geographically. In West India, there is 

paucity of community-based studies to determine the prevalence of asthma in children in mofussil places of 

residence. 

Aim: To assess the prevalence of asthma in children in rural areas of Karveer taluka in Kolhapur district and 

their associated risk factors. 

Methods: Eleven schools from 12 villages in Karveer Taluka, Maharashtra were approached and 1250 

standard ISAAC questionnaires were distributed. Additional questions to determine the presence of potential 

environmental risk factors and eating habits were included therein. Data was analyzed using SPSS to determine 
the prevalence of asthma; univariate association between individual potential risk factors were assessed at 95% 

confidence level (P<0.05). Relevant predictors of model were determined through AIC and result of fit was built 

through R software to predict Hosmer-Lemeshow goodness-of-fit.  

Results: Prevalence of bronchial asthma was 6%. Age had an inverse relationship with prevalence of asthma 

(P=0.0006). Children exposed to bidi or cigarette smoking at home (OR 2.15; 95% CI [0.9667, 4.3545]; 

P=0.044), dampness in the wall (OR 2.19; 95% CI [0.6735, 5.7578]; P=0.1435) and consumption of ice cream 

(OR 2.41; 95% CI [0.6857, 7.1017]; P=0.1340) were found to be at double the risk of developing asthma. 

Seasonal variation was six times more likely to induce asthma and further aggravation thereof. (OR 6.0398; 

95% CI [2.3223, 14.606]; P=0.0001).   

Conclusion: High prevalence of Bronchial Asthma in children of Karveer taluka in Kolhapur district 

necessitates the need for intervention to reduce the positively associated, detrimental -to-health factors such as 

smoking indoors, dampness in walls of dwellings and some unadvisable eating habits.  
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I. Introduction: 
Asthma is a common childhood illness. 

Asthma is a chronic inflammatory disease of the airway and is witnessing a rise in its incidence.1-4 The 

existence of geographical variation in the incidence of asthma has given rise to numerous studies to assess its 

prevalence in India especially in the rural and urban setting.5-7 Despite improved assessment and management of 

asthma, there is no cure. Therefore, understanding the role of risk factors is crucial for prevention of this 

bronchial condition.8  Some important risk factors of asthma are environmental factors, especially exposure to 

pollution, allergens, unwise food habits and sedentary Life-style.9 Improved knowledge of the risk factors will 

empower health providers in school health services to reduce the burden of asthma in children. Prevalence of 

asthma in children is increasing in rural areas of India.10 Increasing industrialization in Karveer taluka due to 

foundries may have an impact on prevalence of asthma in rural children.11 Therefore, the aim of the study was to 

evaluate the prevalence of asthma and associated risk factors in rural area of Karveer taluka among school-going 

children. 
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II. Material and Methods: 
Of the 121 villages in Karveer taluka, 12 villages were randomly chosen for this cross-sectional study. 

All twelve schools were approached of which 11 were ready for the study, standard ISAAC questionnaire along 
with additional questionnaire for risk factor assessment were distributed by two social workers from Kolhapur. 

The questionnaires were distributed by simple random sampling method. The social workers were trained to fill 

the questionnaires for the target-group for this study. Written informed consent was obtained from the parents 

and verbal assent was obtained from children above eight years of age.9 The weight of the children was 

measured with a standardized weighing scale (bathroom scale) with minimal clothes and without footwear. The 

height was measured using a standard stadiometer. Additional questionnaire was translated to Marathi and re-

translated to English and validated. The pilot study was carried out on 25 children who were not a part of the 

Study sample. Additional questions (n=12) were included to determine the presence of potential environmental 

risk factors (cigarette and bidi smoking at home, dampness in the walls of dwellings, accompanying pet animals 

and seasonal variation) and eating habits (ice-creams and cold drinks). The study was approved by the 

Institutional ethics committee. 
The sample size was calculated to be 1164 based on the prevalence of asthma in rural areas (p=3%) using 

the formula n = 4*p*q/L2.12 Therefore, 1250 questionnaire were distributed to students after obtaining consent 

from the parents and school authorities.  

Data collected was analyzed using SPSS. The prevalence of asthma was calculated. Univariate 

association between individual risk factors and asthma was calculated using crude odd’s ratio at 95% confidence 

level. Independent effect of risk factors that demonstrated a univariate association with asthma was analyzed 

through multivariate analysis using logistic regression and adjusted odds ratio at 95% confidence interval. 

Relevant predictors of the model were determined through backward elimination on Akaike’s Information 

Criterion (AIC). The result of fit was built using R software (version) to predict the P value of Hosmer-

Lemeshow goodness-of-fit.  

 

III. Results: 
Parent and student participation was 97.52 %, with 1219 filled questionnaires received back from the 

total 1250 distributed.. There was an unequal Gender distribution with a higher proportion of boys (n=828) as 

compared to girls (n=391) (Table 1). Mean height of the population ranged from 111.6 - 149.25 cm and weight 

16.57 - 37.25 kg for the ages between 05 and 15 years. A positive correlation (r=0.93) was observed with mean 

height and weight.  

 

Table 1: Demographic distribution of the study population 

Variable Children N (%) 

Study Sample 1219 

Sex 
Male 828 

Female 391 (32.08) 

Age 

Mean age 11 (11.5) 

Age 5 years  7 (0.57) 

6-11 years 484 (39.7) 

12-14 years 688 (56.44) 

> 14 years 40 (3.28) 

 

Age had an inverse relationship with the prevalence of asthma (P=0.0006) .The age group 6 to 8 years had 

prevalence of 11% ,8 to 11 years had 6.9 % and 11 to 14 years age group had 4.7% prevalence. 

 

Table 2 Prevalence and risk factors of asthma 

Variable Yes No 

Bidi cigarette smoking at home  86 (7.05) 1123 (92.95) 

Motorcycle ride  56 (4.59) 1163 (95.41)  

Dampness in the house 45 (3.69)  1174 (96.31)  

Breathlessness in family members  40 (3.28) 1179 (96.71)  
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Pet animal 311 (25.51) 908 (74.79) 

Seasonal variation 312 (25.59)  907 (74.41)  

Whether dust in house causes breathlessness  37 (3.04) 1182 (96.96)  

Whether Ice cream or cold drinks cause breathlessness   33 (2.71) 1186 (97.29)  

Cooking Fuel 

Gas 874 (71.7) 
 

kerosene 344 (28.22) 
 

Firewood 0 (0) 
 

 
Cow dung 1 (0.08) 

 

Repeated cough, cold?  46 (3.77) 1173 (96.23)  

Whether low birth weight? 234 (19.20)  985 (80.80)  

Prevalence of asthma 73 (5.99)  1146 (94.01)  

Doctor diagnosed  13 (1.07) 1206 (98.93) 

Ever Wheezing  32 (2.63) 1187 (97.37) 

Wheezing at present 35(2.87) 1184 (97.13) 

 

The prevalence of asthma was 6%.The ever wheezing was 2.63%, current wheezing was 2.87% (table 

2). Results of the goodness of the fit is presented in Table 3 (P=0.176). The multiple logistic regression analysis 

confirmed that children who were exposed to bidi or cigarette smoking at home (OR 2.15; 95% CI [0.9667, 

4.3545]; P=0.044), dampness in the wall (OR 2.19; 95% CI [0.6735, 5.7578]; P=0.1435) and consumption of ice 

cream (OR 2.41; 95% CI [0.6857, 7.1017]; P=0.1340) were at double the risk of experiencing asthma or asthma-

related symptoms as compared to those children who were not exposed to these factors (Table 2). Conversely, 

increasing age and having a pet's presence at home reduced the risk of asthma. Seasonal variation was the 

highest environmental risk factor in the development of asthma in children (OR 6.0398; 95% CI [2.3223, 

14.606]; P=0.0001). 
 

Table 3 Risk Factors for Asthma in Rural Children in Karveer Taluka 

Factors Estimate Odds Ratio 
95 % Confidence Interval 

P-value 
2.50% 97.50% 

Intercept -1.19483 0.30276 0.0971 0.8796 0.0331 

Age -0.17372 0.84053 0.7613 0.9299 0.0006 

Bidi, Cigarettes Smoking at Home 0.76578 2.15067 0.9667 4.3545 0.044 

Dampness in wall 0.78612 2.19486 0.6735 5.7578 0.1435 

Pet Animals -1.13531 0.32132 0.1023 0.9931 0.0495 

Cooking Fuel -0.3212 0.72528 0.3793 1.3235 0.3114 

Motorcycle Rides -0.04592 0.95512 0.26 2.657 0.9369 

Family History of Asthma 0.204 1.2263 0.2147 4.6721 0.7906 

House Dust 0.19048 1.20983 0.2896 3.7626 0.7665 

Seasonal Variation 1.79837 6.0398 2.3223 14.606 0.0001 

Ice-Cream, Cold Drinks 0.88119 2.41378 0.6857 7.1017 0.134 

Repeated Cough, Cold 0.32925 1.38993 0.3521 4.3929 0.6048 

Low Birth Weight 0.0514 1.05275 0.4369 2.6052 0.91 
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IV. Discussion: 
Prevalence of asthma in children and identification of potential environmental risk factors is crucial in 

devising primary prevention methods. A high response rate of 97.5% reflects the parent’s willingness to 
participate in such questionnaire-based studies. There is an evident male predominance in such studies 

conducted in India concurrent to this study.
13

 Overall prevalence was around 7.24%.
14

 There seems to be a 

regional variation in the prevalence of asthma with South Indian studies reporting 10.3% , 5.7%, and 5 % and 

North Indian studies with lower prevalence of 2% and 2.6 % in rural areas.15-17 In a study by Rodriguez et al., 

lifestyle domains were studied and incidence of asthma in rural children was 10.3% and in urban children was 

9.45%.18 The difference was attributed to home infrastructure and poor housing conditions. This is the first 

Report from the region of rural Kolhapur and the prevalence reported is higher in the Northern part of the 

country. 

Inverse linear relationship between age and asthma episodes is an established phenomenon and gender 

influence is contestable. Higher male predominance and higher female preponderance was found in different 

studies. 13,19-21 
Passive smoking or environmental tobacco-smoke is an important risk factor in the development of 

asthma in children. 22,23 Indoor dampness is an established risk factor of health effects and excess indoor 

dampness is a public health problem and prevention of the same ought to be considered as a prime public health 

goal.24 Home dampness is associated with upto 50% increase in respiratory health problems.25,26 

Seasonal variation is pivotal in onset and recurrence of asthma with higher incidence was noticed and 

found in spring as compared to winter.
27

 Pet animals were negatively associated with asthma due to 

sensitization.28 Oral challenge with ice is associated with non-immunologically provoked mediator release but 

the same requires further research.29 However, the precise effect of environmental factors on the onset and 

recurrence of asthma must be confirmed with pulmonary function tests. 

The limitations of this study is that it covered a small geographic area and follow up of suspected 

patients was not done.  

The prevalence of asthma in rural area of Karveer taluka of Kolhapur district, India was found to be 6% 
which is more when compared to the studies done in North India. This may be due to increased industrialization 

in the rural areas and because of increasing pollution from motor vehicles. The knowledge about the risk factors 

would help in creating public awareness about smoking, dampness in houses and change in eating habits. This 

may be helpful in further decreasing the prevalence of asthma in the region and vicinity thereof. 

 

V. Conclusion: 
High prevalence of Asthma in rural Karveer necessitates the need for intervention to reduce the primary factors. 

Health education in parents can reverse the environmental triggers, especially dampness, moisture in the walls 

of dwellings and indoor-smoking.  
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