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Abstract 
Background & Aims: Allergic disorders are one of the most critical health problems in the world. This study aimed to investigate the 

prevalence of childhood asthma and its related factors among urban-rural preschool children.   

Materials & Methods: In this descriptive cross-sectional study, children under 5 years referred to the Asthma, Allergy, and 

Immunology Clinic of Motahari Hospital were included. The children were divided into two groups: urban and rural group. A 

checklist in the form of a questionnaire (consisting of information about demographics, parental asthma, exposure to farm animals, 

and tobacco, adequate home air conditioning, use of antibiotics during the first year of life, maternal gestational age, type of delivery, 

birth weight, age of wheezing onset, length of breastfeeding, and siblings number) was filled by the parents of the children. Data 

were analyzed by using SPSS 21 software.   

Results: Of 149 children with asthma, 85 were boys (40.3%) and 61 were girls (59.7%). Among the compared risk factors of asthma 

between urban and rural patients, the statistically significant variables were Body Mass Index (BMI) which was high among urban 

children (p = 0.002), the number of siblings of children (urban = 74, rural = 75) (p < 0.001), age of wheezing onset (urban = 74, rural 

= 75) (p = 0.014), animal exposure (urban = 28.4%, rural = 46.7%) (p = 0.021), and cesarean section delivery (urban = 63.5%, rural = 

37.3%) (p = 0.001) were statistically significant.   

Conclusion:  The risk of asthma among preschool children is strongly predicted by their area of residence in early life. This risk 

increases further in children accompanied with other asthma risk factors such as passive smoking, type of delivery, exposure to 

animals, and other discussed factors. 

Keywords: Asthma, Children, Risk factors, Rural areas, Urban areas 

 

Received 22 April 2023; accepted for publication 15 August 2023 
This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommercial 4.0 International License, which permits copy and 

redistribute the material just in noncommercial usages as long as the original work is properly cited  
 

 
Introduction  

Asthma is a chronic inflammatory disease that 
results in recurrent episodes of increased responses in 

the tracheobronchial tract when exposed to various 
stimuli (1). It affects more than 235 million individuals 
worldwide, primarily impacting children as the most 
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common non-communicable condition (2). The 
prevalence rates differ due to the varying 
epidemiological definitions of asthma, differences in 
measurement methods and environment between 
countries (3). Additionally, asthma has different 
phenotypes with varying causes and risk factors that 
vary internationally and differ between high-income 
and low-to-middle income countries (4). To mitigate 
the costs imposed on health systems, significant efforts 
are made towards preventing and managing asthma (5). 

Asthma, a respiratory disease, may manifest at any 
age, but it primarily develops during childhood when 
the immune system is still in its developmental stages. 
The majority of children experiencing asthma 
showcase their first symptom by age 5 (6). Over the 
last few decades, the prevalence of childhood asthma 
has increased considerably. The reasons behind this 
surge are not well-established; however, several factors 
such as amplified exposure to environmental allergens, 
both indoor and outdoor air pollutants, mounting 
obesity rates, and inadequate early immune system 
exposures may play a role (7). 

Disparities in sociodemographic, economic, and 
geographic conditions between urban and rural areas 
contribute to differences in asthma prevalence (8). 
Childhood asthma is predominantly studied in rural and 
farming locations due to varying exposures that are 
linked to the disease and differ between the urban and 
rural environments (9-10, 11-12). In addition, access to 
healthcare differs between urban and rural populations, 
possibly accounting for variations in disease 
prevalence. Previous research suggests that asthma 
prevalence is lower in rural or farming areas (10, 13). 

The topic of asthma incidence across urban and 
rural areas among children and adolescents has 
received limited attention, with only a few studies 
conducted on the subject (10, 14-15). Prior research 
carried out in Iran has reported asthma prevalence rates 
ranging from 2.1% to 20.3% among children aged 13-
14 years old (16-18). However, there is a lack of 
detailed study regarding the differences between 
asthmatic children residing in urban versus rural areas 
in West Azerbaijan province. Thus, this study aimed to 

investigate the discrepancies between preschool 
children with asthma and allergies living in rural and 
urban areas in West Azerbaijan province, Iran. 

 
Materials & Methods 

In this descriptive cross-sectional study, children 
under 5 years of age referred to Asthma, Allergy, and 
Immunology Clinic of Motahari Hospital were 
included.  In the method section of the article, 
participants were recruited based on specific inclusion 
and exclusion criteria. A single specialist in asthma and 
allergy visited potential participants to confirm their 
eligibility for the study. To be included, children 
needed to have a history of wheezing attacks occurring 
more than three times in the past year, with at least one 
such attack having been diagnosed by a doctor, or they 
needed to have had wheezing that responded to 
salbutamol spray and met either one of the primary 
criteria or two of the minor Asthma Predictive Indexes 
criteria. The children were divided into two groups: 
urban and rural. Urban children were defined as those 
who had access to safe drinking water and a bath at 
home, while rural children were involved in farming or 
animal husbandry. Children with certain medical 
conditions or whose parents did not provide written 
consent were excluded from the study. Ultimately, out 
of 150 eligible children, one was excluded due to 
parental non-consent, leaving a final sample size of 149 
children. 

A validated and reliable questionnaire was 
administered to the parents of participating children at 
the onset of the study. The questionnaire comprised of 
various factors such as demographic information, 
parental asthma status, exposure to animals, and 
tobacco, appropriate home air conditioning, use of 
antibiotics during infancy, length of pregnancy, mode 
of delivery, birth weight, age of wheezing onset, 
duration of breastfeeding, number of siblings, and 
Body Mass Index (BMI). Due to financial limitations, 
the skin prick test could not be performed. The study 
received ethical approval from the Urmia University of 
Medical Sciences Ethics Committee (NO. 
IR.UMSU.REC.1397.492), and a single pediatric 
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asthma specialist evaluated the children to ensure they 
fit the inclusion criteria. 

 
Home air conditioning: 

It is a process in which air temperature, air 
humidity, ventilation rate, flow shape, airspeed, 
pollutants in the air, and in some cases, the pressure 
difference between the desired space and adjacent 
spaces are controlled to create comfortable conditions 
for people or suitable conditions for the production of 
the product. According to the study of Marfortt et al., 
the home air conditioning index is calculated through 
the relationship between bedroom ventilation index = 
(windows meters) / bedrooms (cubic meters) × 100. 
The lowest average level was 10.2%. More than this 
amount was considered proper air conditioning, and 
less than this amount was considered inadequate air 
conditioning (19). 
Statistical analysis: 

Data have been analyzed by IBM’s Statistical 
Package for the Social Sciences (SPSS) after a 

thorough check to exclude any incomplete or 
inconsistent data. Data have been double-checked and 
scrutinized before and after entry into the SPSS 
program. Categorical variables have been presented as 
proportions, whereas non-categorical variables have 
been presented as means and standard deviations (SD). 
Qualitative data between children with asthma 
symptoms have been compared by Chi-square test. The 
statistical significance level was considered less than 
0.05. 

 
Results 

One hundred and forty-nine children from urban 
and rural areas (74 urban and 75 rural) participated in 
this study. The mean age of urban and rural children 
was 3.22 ± 1.21 and 3.72 ± 1.18 years, respectively. 
There was a statistically significant difference between 
the two groups (p = 0.011). Gender distribution was 41 
boys (55.4%) and 46 girls (61.3%). No statistically 
significant difference was observed between the two 
groups (p = 0.463) (Table 1). 

 
Table 1. Early life risk factors for asthma among enrolled children 

 Location Numbers (%) Mean value p 

Sex       Boy 

              Girl 

Urban 41 (55.4%) Total = 46 (61.3%) 
0.463 

Rural 33 (44.6%) Total = 29 (38.7%) 

Age 
Urban 74  1.21 ±3.22  

*  0.011     

Rural 75  1.18 ±3.72  

BMI 
Urban 74  83.9 ± 49.30  

0.002 * 
Rural 75  77.56± 12.84  

Number of siblings 
Urban 74 0.74  ± 0.70  

<0.001 * 
Rural 75 1/69 ± 1/04 

The number of people 

Sleeping in the same room 

with the person 

Urban 74 0/62 ± 0.54 

<0.001 * 
Rural 75 2/25 ± 1/19 

Number of months of 

breastfeeding/formula milk    

Urban 74 19/78 ± 3/46 
0.338 

Rural 75 20/27 ± 2/62 
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 Location Numbers (%) Mean value p 

Age of starting wheezing 

(months/old) 

Urban 74 10/09 ± 2/53 
0.014 * 

Rural 75 9/10 ± 1/70 

Birth weight in grams 
Urban 74 2575/54 ± 249/96 

0.073 
Rural 75 2662/80 ± 332/82 

Gestational age per week 
Urban 74 37/26 ± 0/89 

0.059 
Rural 75 37/03 ± 0/54 

Chi-Square = 0.539, df = 1  
 

The BMI of urban children was 83 ± 30.49  kg, and 
the mean of rural children was 84.12 ± 56.7 kg, which 
indicate a higher BMI among urban children. A 
statistically significant difference was observed 
between the two groups (p = 0.002). The mean number 
of siblings of urban and rural children was 0.74 ± 0.7 
and 1.69 ± 1.04, respectively. The results showed a 
statistically significant difference between the two 
groups (p < 0.001). The mean duration of 
breastfeeding/formula was 19.78 ± 3.48 months for 
urban children and 20.27 ± 2.62 months for rural 
children. Results showed no statistically significant 
difference between the two groups (p = 0.338). The 
mean age of wheezing onset was 10.09 ± 2.53 months 
for urban children and 9.10 ± 1.70 for rural children. 
The results showed a statistically significant difference 
between the two groups (p = 0.014). The mean birth 
body weight was 2575.54 ± 249.96 kg for urban 
children and 2662.80 ± 332.82 kg for rural children. 
There was no significant difference between the two 
groups (p = 0.073). The mean length of pregnancy per 
week was 37.26 ± 0.89 for urban children and 37.03 ± 
0.54 for rural children. There was no statistical 

significance difference between the two groups (p = 
0.059). 

The comparison of distribution of different 
variables among asthma children according to location 
is shown in Table 2. The statistical analysis displayed 
no significant difference between the two groups in 
comparison of parents' smoking (p = 0.946), asthma 
history among mothers (p = 0.951), asthma history 
among fathers (p = 0.752), antibiotics usage in the first 
year of children (p = 0.159), and proper ventilation 
status of children (p = 0.964) according to the location 
(Urban or rural). Therefore, comparison of the 
distribution of animal exposure history of children with 
asthma according to location showed that, 21 (28.4%) 
urban patients and 35 (46.7%) rural patients had a 
history of exposure to animals. The results showed a 
difference between the two groups (p = 0.021). 
Furthermore, the comparison of type of delivery of 
mothers showed that 47 (63.5%) urban patients and 28 
(37.3%) rural patients were born by cesarean section 
which was statistically significant (p = 0.001) (Table 
2). 

 
Table 2. Comparison of distribution of asthmatic risk factors between urban and rural asthmatic children 

 
Location 

Total p value 
Urban N (%) Rural N (%) 

Parents' tobacco use at home 
Yes 30 (40.5%) 30 (0.60%) 60 (40.3%) 

0.946 
No 44 (59.5%) 45 (40%) 89 (59.7%) 

History of asthma in the mother 
Yes 9 (12.3%) 9 (12%) 18 (12.2%) 

0.951 
No 65 (87.7%) 66 (88%) 131 (87.8%) 
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Location 

Total p value 
Urban N (%) Rural N (%) 

History of asthma in the father 
Yes 7 (9.5%) 6 (8%) 13 (8.7%) 

0.752 
No 67 (90.5%) 69 (92%) 136 (91.3%) 

Exposure to animals 
Yes 21 (28.4%) 35 (46.7%) 56 (37.6%) 

0.021 
No 53 (71.6%) 40 (53.3%) 93 (62.4%) 

Taking antibiotics in the first year 
Yes 33 (44.6%) 25 (33.3%) 58 (38.9%) 

0.159 
No 41 (55.4%) 50 (66.1%) 91 (61.1%) 

Suitable ventilation of the home air 
Yes 57 (77%) 58 (77.3%) 115 (77.2%) 

0.964 
No 17 (17%) 17 (22.7%) 34 (22.8%) 

Type of delivery 
Yes 27 (36.5%) 47 (62.7%) 74 (49.7%) 

0.001 
No 47 (63.5%) 28 (37.3%) 75 (50.3%) 

 
Discussion 

Allergic disorders represent a significant global 
health problem and are associated with substantial 
costs for healthcare systems. As a result, much effort is 
made to prevent and control these disorders, which 
include asthma, allergic rhinitis, and eczema, among 
others (20). Asthma, in particular, is a recurrent chronic 
condition that affects a significant proportion of 
children worldwide. Its prevalence varies across 
different countries and regions, with rates in Latin 
America ranging from 8.4% to 37.6% among 6-7 year-
olds and 11.6% to 27.3% among 13-14 year-olds (19). 
In Iran, the reported prevalence of asthma is between 
5% and 15%, affecting around 6.5 million people (20). 
These differences in prevalence may be attributed to 
various factors such as socioeconomic status, 
environmental exposures, psychosocial stress, access to 
healthcare, and urbanization. 

The etiology of asthma is multifactorial and 
involves both genetic and environmental factors. Early 
life, particularly during pregnancy and infancy, is a 
critical period for the development of allergies and 
asthma (21). Important exposures such as 
breastfeeding, diet, use of antibiotics, indoor allergens 
and microbes, and air pollutants can alter the immune 
system profile of infants and potentially trigger allergy 
and asthma (22). Urban-rural differences and the 
farming effect have also been investigated in relation to 
asthma, with generally lower prevalence observed in 

rural or farm indwelling individuals (10, 23, 24). 
Consistent with previous findings from Europe, our 
study confirms that the area of birth is an important 
factor in determining asthma risk, even when 
individuals subsequently move to urban areas (25). 

The current research findings demonstrated a 
significant difference in the mean age of asthma-
affected children living in urban and rural areas. The 
results indicated that urban children tend to develop 
asthma at comparatively later ages compared to their 
rural counterparts. This finding diverges from a prior 
study by Pesek et al. (26), which reported similar age 
and gender patterns in asthmatic children living in 
urban and rural regions. Nonetheless, our study's 
results align with Pesek et al.'s observations regarding 
the gender distribution of asthmatic children. However, 
several studies have revealed that wheezing and 
allergies are more prevalent among urban children 
(27). In contrast, our study indicates that rural children 
tend to experience early onset of wheezing attacks, 
corroborating Marfortt et al.'s research (28), which 
found that rural children exhibited premature wheezing 
compared to urban children. 

Previous research has identified parental history of 
allergic disease as a significant risk factor for asthma 
(29). Studies have suggested that parental history of 
allergy, in particular, is strongly associated with early 
onset persistent asthma (29, 30, 31). However, our 
study did not find any significant difference in the 
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prevalence of parental history of allergy among urban 
and rural asthmatic children. Our findings indicated 
that urban children had higher BMI compared to rural 
children, which can be attributed to the higher 
prevalence of overweight individuals in urban areas. 
Overweight is considered a comorbid risk factor for 
asthma, and studies have shown a higher prevalence of 
asthma in urban children (21, 32, 33). Conversely, birth 
weight did not differ significantly between urban and 
rural asthmatic children in our study. In contrast, some 
studies have reported a strong association between low 
birth weight and asthma among children born in large 
cities (34, 35). 

In the present study, it was found that urban 
children had fewer siblings compared to their rural 
peers. This finding is consistent with the results 
reported by Marfortt et al. (28) who suggested that 
living in a rural environment and having more siblings 
can reduce the risk of asthma which was justified by 
the studies of Feng, et al. (35). Marfortt et al.'s (28) 
study further showed that sharing a room with other 
siblings was more common in rural populations than in 
urban populations, which is consistent with our 
findings. However, our results were inconsistent with 
those reported by another study (36), which found that 
the prevalence of vaginal delivery, breastfeeding, and 
consumption of unpasteurized milk was higher in the 
rural population compared to the urban population. The 
only exception was the delivery route, as cesarean 
delivery was more common in the urban population 
than in the rural population. 

While it is widely acknowledged that maternal 
smoking poses a considerable risk for childhood 
asthma, as evidenced in a study (37), our investigation 
reveals no meaningful correlation between passive 
smoking and asthma among children. This lack of 
association may be attributable to the relatively low 
incidence of smoking observed within the population 
under study, particularly by expectant mothers and 
other household members. Notably, prior research has 
established that maternal smoking during pregnancy 
leads to impaired respiratory function in neonates - a 
phenomenon evident even before postnatal exposure to 

smoke (38). Furthermore, empirical evidence from this 
and similar studies highlights the negative impact of 
maternal smoking during pregnancy on pulmonary 
function in school-aged children (39). 

In contrast to previous research that has indicated a 
reduced risk of asthma in children who were either 
born or raised on farms (40, 41), our study did not find 
any significant difference between asthmatic urban and 
rural children with respect to early-life exposure to 
farm animals. Our hypothesis is that this lack of 
difference may be due to the fact that farm animal 
exposure is widespread even in urban areas as a result 
of subsistence farming practices. This is supported by a 
study which found that rural populations had a higher 
risk of asthma compared to urban populations when 
exposed to animals (28). However, the present study 
has limitations in that only data provided by the parents 
of patients was used, and recall accuracy may have 
been impacted by the passage of time when asking 
about asthma risk factors dating back several years.  

 
Conclusion 

The likelihood of asthma in preschool-aged 
children residing in urban and rural areas is heavily 
influenced by their location of residence during early 
life, particularly at the time of birth. Children born in 
small towns or cities have the highest risk, which 
further increases when accompanied by other risk 
factors such as passive smoking, delivery method, and 
animal exposure. Therefore, additional research is 
necessary to identify these specific risk factors and 
develop interventions to modify them, ultimately 
preventing the onset of asthma during early childhood. 
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