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Abstract   
Wheezing in early childhood is a prevalent condition that represents a major health problem and frequently results 
in significant morbidity and healthcare resource utilisation. This study aimed to identify risk factors for wheezy 
chest in children aged ≤ 2 years and to compare the characteristics of first-time versus recurrent attacks. A cross-
sectional descriptive observational study was conducted in the paediatric department at Al-Bayda Medical Centre 
(AMC) from March 2021 to March 2022. A total of 100 children aged ≤ 2 years who presented with wheeze were 
randomly selected using a structured clinical questionnaire. Data were analysed using SPSS software. Chi -square 
and t-tests were used to determine significant associations. Of the 100 enrolled children, 63% were male, and 37% 
were female; the mean age was 8.85 ± 6.26 months. Regular vaccination was observed in 73%, exclusive 
breastfeeding in 14%, a family history of asthma in 65%, and household smoking exposure in 58%. First -time 
attacks were reported in 48% of patients, while 52% had recurrent attacks. No statistically significant associations 
were found between attack type and age, gender, body weight, feeding type, prophylactic vitamin D3, family history 
of atopy, or smoking exposure (p > 0.05). Recurrent attacks showed statistically significant associations with 
paediatric intensive care unit (PICU) admission (p = 0.003) and ward admission (p = 0.001). Associated symptoms 
included fever (56%), cyanosis (26%), and diarrhoea (28%); only diarrhoea was significantly associated with attack 
type (p = 0.039). Chest radiography was performed in 61.5% of recurrent wheezers versus 66.7% of first -attack 
wheezers, with no statistically significant difference. A positive family history of asthma, passive smoking, and lack 
of breastfeeding are the primary risk factors for wheezy chest in children aged ≤ 2 years. Targeted health education 
programmes are essential to reduce trigger factors, particularly passive smoking, and to encourage exclusive 
breastfeeding to prevent complications. 
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Introduction 
Wheezing in early life is a common disorder, with approximately 50% of children experiencing at least one episode of 
wheezing during the first year of life [1]. Recurrent wheeze is estimated to affect one-third of preschool children and can 
cause significant morbidity, decrease quality of life, and increase both the use of healthcare services and economic costs 
[2]. The condition is influenced by atopic predisposition, genetic factors, and environmental exposures [3,4]. Wheezing is a 
symptom, not a diagnosis, and wheezing disorders should not be equated with childhood asthma [5]. Managing these 
patients, especially when symptoms are recurrent and severe, remains challenging because of numerous issues unique to 
this age group [6].  
Current practice focuses on excluding diagnoses other than asthma and gathering information that supports an asthma 
diagnosis, which are among the most difficult issues to address in this age group [7]. The mainstay of treatment, alongside 
non-pharmacological measures such as avoidance of environmental tobacco smoke and parental education, includes 
inhaled corticosteroids as the first-choice maintenance therapy for multi-trigger wheeze [8]. Short-term systemic steroid 
therapy should be reserved for exacerbations of wheezy symptoms requiring hospitalisation [9]. Recurrent wheeze in 
preschool children is common and is frequently triggered by viral bronchiolitis, which is associated with the development 
of childhood wheezing. However, whether this association is causal or circumstantial remains unclear, and further studies 
are needed to establish the underlying mechanism [10]. Not all wheezing is due to asthma or viral infections; rare but 
important differential diagnoses must also be considered [11].  
Human rhinovirus type C is the most common rhinovirus species in children with wheezing and, compared with other 
viruses, is more often associated with recurrent acute wheezing attacks severe enough to result in hospital presentation 
[12]. This study aimed to determine risk factors for wheezy chest in children aged ≤ 2 years and to compare attack type with 
associated risk variables. 
                  
Methods 
Study Design and Setting 
A cross-sectional descriptive observational study was conducted in the paediatric department at Al-Bayda Medical Centre 
(AMC) from March 2021 to March 2022. 
 
Study Population 
A total of 100 children aged ≤ 2 years who presented with wheezy chest were randomly selected. Data were collected using 
a specially designed questionnaire that included information on age, gender, mode of delivery, birth weight, current weight, 
feeding type, age at weaning, family history of allergic rhinitis, asthma, and atopy, history of passive smoking at home, 
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associated symptoms of upper respiratory tract infection (URTI), diarrhoea, vaccination history, and age at the first attack 
(if recurrent). 
          
Inclusion Criteria 
Children aged ≤ 2 years who were admitted to or visited the outpatient department (OPD) at AMC with wheezy chest were 
included. 
                                                                      
Exclusion Criteria 
Children with pneumonia or chronic diseases were excluded. 
 
Statistical Analysis 
Data were analysed using SPSS software. Results were expressed as mean ± standard deviation (SD) or percentage. Chi-
square and t-tests were used to determine significant associations. A p-value < 0.05 was considered statistically significant. 
 
Results 
A total of 100 cases fulfilling the inclusion and exclusion criteria were enrolled to identify and describe common risk factors 
for wheezy chest in children aged ≤ 2 years at AMC and to compare attack types with associated risk variables. Of the 100 
children, 84% were aged ≤ 12 months, with a mean age of 8.85 ± 6.26 months. The sample included 63% males and 37% 
females. The mean recorded birth weight was 2.76 ± 0.69 kg. Birth-weight data were available for 85 children; the birth-
weight percentages in Table 1 use the full cohort (N = 100) as the denominator, consistent with the other demographic 
variables. Regarding vaccination, 73% were vaccinated up to age, 23% had irregular vaccination, and 4% were 
unvaccinated. A positive history of household smoking exposure was found in 58% of cases (Table 1). 
                                                    

Table 1. Demographic data of the studied patients 

Variable N % Mean± 
SD Range Median 

Age (months) 

≦12 84 84 
8.85±6.26 2.00-24.00 7.00 

≧13 16 16 
Gender 

Female 37 37  
Male 63 63 

Birth weight (kg) 
≤2.500 31 31 

2.76±0.69 1.00-5.00 3.00 
>2.500 54 54 

Not recorded 15 15    
Current weight (kg) 

≤5 15 15 
7.89±2.41 2.00-15.00 8.00 >5 85 85 

Mode of delivery 
C/S 50 50  

Vaginal 50 50 
Vaccination 

Irregular 23 23 
 Unvaccinated 4 4 

Up to age 73 73 
Positive H/O Smoking 58 58  
Negative H/O Smoking 42 42 

 
As shown in Figure 1, 52% of the total sample had recurrent attacks, while 48% presented with a first attack.  
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Figure 1. Distribution of cases according to attack episode  

 
Recurrent attacks were more common in older children and females. No significant differences in age or gender were found 
between recurrent wheezing and first attacks (p > 0.05). No significant differences in recorded birth weight or current weight 
were observed between the two groups (p > 0.05). Birth weight was not recorded for six children in the first -attack group and 
nine children in the recurrent-attack group; all percentages in Table 2 use the stated group denominators (N = 48 and N = 
52). Recurrent wheezing was more common in children born by vaginal delivery, but no significant difference was found by 
mode of delivery. Recurrent wheezing was also more common in children with irregular vaccination, while first attacks were 
more common in children vaccinated up to age; however, no significant difference was found in vaccination history (Table 
2). 

Table 2. Comparative analysis of wheezing episodes 

Variable 
Episodes of wheezing 

X² p-value First attack 
N=48 Recurrent attack N=52 

Age  
≤12 43(89.6%) 41(78.8%) 2.14 0.178 
≥13 5(10.4%) 11(21.2%) 

Gender 
Female 16(33.3%) 21(40.4%) 

0.532 0.301 Male 32(66.7%) 31(59.6%) 
Birth weight (kg) 

≤2.500 12(25.0%) 19(36.5%) 2.236 0.177 
>2.500 30(62.5%) 24(46.2%) 

Not recorded 6(12.5%) 9(17.3%) — — 
Current weight (kg) 

≤5 5(10.4%) 10(19.2%) 
1.521 0.171 

>5 43(89.6%) 42(80.8%) 
Mode of delivery 

C/S 25(52.1%) 25(48.1%) 
0.160 0.842 Vaginal 23(47.9%) 27(51.9%) 

Vaccination 
Irregular 9(18.8%) 14(26.9%) 

5.058 0.080 Unvaccinated 4(8.3%) 0(0.0%) 
Up to age 35(72.9%) 38(73.1%) 

History of smoking 
Yes 30(62.5%) 28(53.8%) 

0.767 0.251 No 18(37.5%) 24(46.2%) 
 
Regarding feeding history, 48% of cases received mixed bottle-feeding and breastfeeding, 14% were exclusively breastfed, 
and 38% were bottle-fed. Among patients with recurrent attacks, 50.0% received mixed feeding and 15.4% were exclusively 
breastfed. Among patients with a first attack, 45.8% received mixed feeding and 12.5% were exclusively breastfed. Weaning 
began early (by 6 months) in 91% of all patients (93.7% of first-attack patients and 88.4% of recurrent-attack patients), with 
no statistically significant difference (p > 0.05). Prophylactic vitamin D3 was received by 65% of patients, with no statistically 
significant association between receipt and attack type (Table 3). 
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Table 3. Association between feeding history and wheezing phenotype  

Variable 
Total 

N= 100 

Episodes of wheezing 
X² p-value First Attack 

N=48 Recurrent Attack N=52 

Type of feeding 
Bottle 38 20(41.6%) 18(34.6%) 0.565 0.754 
Breast 14 6(12.5%) 8(15.4%) 

Mixed bottle and breast 48 22(45.8%) 26(50%)   
Age of weaning 

≦6m 91 45(93.7%) 46(88.4%) 
0.852 0.490 

>7m 9 3(6.25%) 6(11.5%) 
Vitamin D3 

No 35 16(33.3%) 19(36.5%) 
0.113 0.450 Yes 65 32(66.6%) 33(63.4%) 

 
In the current study, 15% of patients had a history of PICU admission, and all were recurrent wheezers; this association was 
statistically significant (p = 0.003). A history of paediatric ward admission was reported in 22% of cases, all of whom were 
recurrent wheezers, and the association was statistically significant (p = 0.001). Additionally, 36% had recurrent OPD visits, 
all among recurrent wheezers, and this association was statistically significant (p = 0.001) (Table 4).  

 
Table 4. Distribution of the studied patients by hospitalisation history and wheezing episode  

Variable 
 N=100 

Episodes of wheezing 
X2 p-value First Attack 

N=48 
Recurrent Attack 

N=52 
Previous PICU admission 

Yes 15 0 15 8.49 0.003 
No 85 48 37 

Previous ward admission 
Yes 22 0 22 

26.04 0.001 No 78 48 30 
Recurrent OPD visit 

Yes 36 0 36 51.92 0.001 
No 64 48 16 

 
GERD and CHD were observed in 8% and 5% of patients, respectively, with p-values of 0.404 and 0.035. Each condition w
as present in 9.6% of patients with recurrent attacks (Table 5). 
                                                                           

Table 5. Distribution of chronic illness by wheezing episode 

Variable N=100 
Episodes of wheezing 

X2 P-value First attack 
N=48 Recurrent attack N=52 

GERD 
Yes 8(8%) 3(6.2%) 5 (9.6%) 0.384 0.404 
No 92(92 )%  45(93.8%) 47(90.4%) 

CHD 
Yes 5(5%) 0(0.0%) 5(9.6%) 

4.858 0.035 No 95(95%) 48(100%) 47(90.4%) 
 
Fifty-six per cent of patients had a history of fever with wheezing (44.6% first attack and 55.4% recurrent attack), 26% had a 
history of cyanosis (46.2% first attack and 53.8% recurrent attack), and 28% had a history of diarrhoea (32.1% first attack 
and 67.9% recurrent attack). Only diarrhoea was significantly associated with attack type (p = 0.039) (Table 6).  
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Table 6. Association between symptoms and wheezing episodes in children  

Variable N=100 
Episodes of wheezing 

X2 p-value First Attack 
N=48 Recurrent Attack N=52 

Fever 
Yes 56 25(52.0%) 31(59.6%) 0.575 0.289 
No 44 23(47.9%) 21(40.3%) 

Cyanosis 
Yes 26 12(25%) 14(29.1%) 

0.048 0.504 No 74 36(75%) 38(73.0%) 
Diarrhoea 

Yes 28 9(18.7%) 19(36.5%) 3.918 0.039 
No 72 39(81.2%) 33(63.4%) 

URTI symptoms 
Yes 89 44(91.6%) 45(86.5%) 

0.670 0.311 No 11 4(8.3%) 7(13.4%) 
 
Chest radiography and other investigations were undertaken in 64% of patients; among these, 61.5% were recurrent 
wheezers and 66.7% were first-attack wheezers, with no statistically significant difference (p > 0.05) (Table 7).  
 

Table 7. Association between investigations or chest radiography and wheezing episodes  

Variable N=100 
Episodes of wheezing 

X2 P-value First   Attack 
N=48 

Recurrent Attack 
N=52 

Chest radiography and 
investigations 64% 32(66.6%) 32(61.5%) 

0.285 0.678 
No 36% 16(33.3%) 20(38.4%) 

 
Of the 100 patients, 65%, 35%, 55%, and 58% had positive family histories of asthma, atopy, allergic rhinitis, and passive 
smoking, respectively, with no statistically significant associations with attack type (p > 0.05). These findings are 
summarised in Figure 2 and Table 8. 
 

 
Figure 2. Distribution of the studied cases according to family history 

 
Table 8. Comparative analysis of recurrent and first attacks by family history and smoking exposure  

Variable   X2 P-value 
First Attack     
N=48 

Recurrent Attack N=52 

Family history of asthma                         
Yes (N=65) 31(64.5%) 34(65.3%) 0.07 0.550 
No (N=35) 17(35.4%) 18(34.6%) 
Family history of atopy 
Yes (N=35) 13(27.0%) 22(42.3%) 2.543 0.083 
No (N=65) 35(72.9%) 30(57.6%) 
Family history AR 
Yes (N=55) 25(52.0%) 30(57.6%) 0.317 0.359 

65%

35%

55%

58%

0% 10% 20% 30% 40% 50% 60% 70%

ASTHMA

ATOPY

ALLERGIC RHINITIS

SMOKING

Family history 

https://doi.org/10.54361/ajmas.269955


Alqalam Journal of Medical and Applied Sciences. 2026;9(9):3044-3050 

https://doi.org/10.54361/ajmas.269955  
 

Copyright © the Author(s) 2026. Distributed under Creative Commons CC BY 4.0 
Received: 18-07-2026 - Accepted: 17-09-2026 - Published: 24-09-2026     3049 

No (N=45) 23(47.9%) 22(42.3%) 
History of smoking 
Yes (N =58) 30(62.5%) 28(53.8%) 0.767 0.251 
No (N =42) 18(37.5%) 24(46.1%) 

    
Discussion 
The clinical management of early childhood wheezing remains challenging due to the complex interplay between genetic 
predisposition and environmental exposures [3,4]. In our study, male children predominated (63%), a pattern aligning with 
previous epidemiological findings by Kawshty et al. [12] in Egypt and Guilbert  et al. [13] in the USA. URTIs were identified as 
the primary trigger in 89% of cases, reinforcing global observations by Garcia-Marcos et al. [14] and Aranda et al. [15] that 
viral colds are the single most significant factor in initiating acute wheezing episodes. Passive exposure to tobacco smoke 
was identified in over half of our sample (58%), consistent with reported environmental risks by Halken et al. [16] in 
Denmark. Furthermore, exclusive breastfeeding was strikingly low (14%), while early weaning before 6 months was 
documented in 91% of infants. These figures underscore critical targets for public health intervention, as prolonged 
breastfeeding has been demonstrated by Wright et al. [17] to confer protection against recurrent wheezing, whereas 
premature weaning significantly elevates disease odds [18].  
Although daily prophylactic vitamin D3 administration showed no statistically significant protection in our study, 
contrasting with findings from Kelly et al. [19], this discrepancy may reflect variable treatment adherence or the lack of 
baseline serum 25(OH)D measurements. Family history of atopy, allergic rhinitis, and asthma was reported in 35%, 55%, 
and 65% of patients, respectively. This strong hereditary background mirrors reports from Saudi Arabia by Hijazi et al. [20],  
reinforcing the pivotal role of genetic susceptibility. Interestingly, mode of delivery showed no significant association with 
wheezing phenotypes in our study, consistent with Maitra et al. [21], despite other literature suggesting an increased atopic 
risk following cesarean sections [22].  
Additionally, gastroesophageal reflux disease (GERD) was identified in 8% of children. While higher prevalence rates have 
been reported elsewhere [23,24], such differences likely stem from varying diagnostic modalities. Notably, 64% of enrolled 
infants underwent chest radiography, with a higher proportion among first-episode wheezers. This high rate of radiation 
exposure reflects potential overutilization of imaging, a trend also highlighted by Patel et al. [25] and Chao et al. [26]. Current 
national and international guidelines (GINA) [8] discourage routine chest X-rays in uncomplicated viral 
bronchiolitis/wheezing to avoid unnecessary radiation and healthcare costs. Finally, recurrent wheezing was strongly 
associated with emergency visits, ward hospitalisations, and intensive care admissions (p < 0.05). These findings align with 
data from Mallol et al. [2] in South America, emphasising that recurrent wheezers place a heavy burden on healthcare 
resources and require structured management plans to reduce exacerbations. 
         
Conclusion  
Wheezy chest is a common medical problem that significantly affects the quality of life of patients and their families and 
increases healthcare use and economic costs. It is more common in young infants and males. In this study, viral-induced 
wheeze was prevalent, and URTI was the most common trigger. Recurrent attacks were more common among cases with 
a positive family history of allergy or asthma. Passive smoking was also common, including among cases with a positive 
family history of asthma. Few children were exclusively breastfed, and early weaning was common. 
      
Recommendations 
Because wheezy chest is a common health problem and many trigger factors can be identified and avoided, families should 
be educated about avoiding common triggers and the risks of passive smoking. Mothers should be encouraged to 
breastfeed exclusively, and caregivers should seek medical advice early to reduce hospital admissions and prevent 
complications. 
 
Conflict of interest. Nil 
 
References                                                                             

1. Mallol J, García-Marcos L, Solé D, Brand P; EISL Study Group. International prevalence of recurrent wheezing during the first 
year of life: variability, treatment patterns and use of health resources. Thorax. 2010;65(11):1004-1009. 

2. Mallol J, Solé D, Aranda C, Toledo EC, Aguirre V, Urrutia-Pereira M, et al. Hospital admission for symptoms exacerbation in 2,075 
infants suffering from recurrent asthma-like symptoms: (EISL-3 South America). Allergol Immunopathol (Madr). 2021;49(4):47 -
54. 

3. Garcia-Marcos L, Mallol J, Solé D, Brand PL; EISL Study Group. International study of wheezing in infants: risk factors in affluent 
and non-affluent countries during the first year of life. Pediatr Allergy Immunol. 2010;21(5):e878-e888. 

4. Covar RA, Spahn JD. Treating the wheezing infant. Pediatr Clin North Am. 2003;50(3):631-654. 
5. Paul SP, Bhatt JM. Preschool wheeze is not asthma: a clinical dilemma. Indian J Pediatr. 2014;81(11):1193-1195. 
6. Stokes JR, Bacharier LB. Prevention and treatment of recurrent viral-induced wheezing in the preschool child. Ann Allergy 

Asthma Immunol. 2020;125(1):35-41. 
7. Dakhama A, Lee YM, Gelfand EM. Virus-induced airway dysfunction: pathogenesis and biomechanisms. Pediatr Infect Dis J. 

2005;24(11 Suppl):S159-S167. 

https://doi.org/10.54361/ajmas.269955


Alqalam Journal of Medical and Applied Sciences. 2026;9(9):3044-3050 

https://doi.org/10.54361/ajmas.269955  
 

Copyright © the Author(s) 2026. Distributed under Creative Commons CC BY 4.0 
Received: 18-07-2026 - Accepted: 17-09-2026 - Published: 24-09-2026     3050 

8. Global Initiative for Asthma (GINA). Global strategy for asthma management and prevention. 2016. Available 
from: www.ginasthma.org 

9. Cox DW, Bizzintino J, Ferrari G, Khoo SK, Zhang G, Whelan S, et al. Human rhinovirus species C infection in young children with 
acute wheeze is associated with increased acute respiratory hospital admissions. Am J Respir Crit Care Med. 
2013;188(11):1358-1364. 

10. Guilbert TW, Morgan WJ, Zeiger RS, Bacharier LB, Boehmer SJ, Krawiec M, et al. Atopic characteristics of young children with 
recurrent wheezing. J Allergy Clin Immunol. 2004;114(6):1282-1287. 

11. Fogaça HR, Marson FA, Toro AA, Solé D, Ribeiro JD. Epidemiological aspects of and risk factors for wheezing in the first year of 
life. J Bras Pneumol. 2014;40(6):617-625. 

12. Kawshty H, Hamed MM, Eltonsy M. Study of some risk factors for chest wheezing in children aged two months to three years: a 
case control study. Al-Azhar Assiut Med J. 2015;13(3):50-56. 

13. Guilbert TW, Mauger DT, Lemanske RF Jr. Childhood asthma predictive phenotype. J Allergy Clin Immunol Pract. 2014;2(6):664 -
670. 

14. Garcia-Marcos L, Mallol J, Solé D, Brand PL; EISL Study Group. International study of wheezing in infants: risk factors in affluent 
and non-affluent countries during the first year of life. Pediatr Allergy Immunol. 2010;21(5):e878-e888. 

15. Aranda CS, Wandalsen G, Fonzar L, Bianca AC, Mallol J, Solé D. Risk factors for recurrent wheezing--International Study of 
Wheezing in Infants (EISL) phase 3. Allergol Immunopathol (Madr). 2016;44(1):3-8. 

16. Halken S, Høst A, Husby S, Hansen LG, Osterballe O, Nyboe J. Recurrent wheezing in relation to environmental risk factors in 
infancy. A prospective study of 276 infants. Allergy. 1991;46(7):507-514. 

17. Wright AL. Epidemiology of asthma and recurrent wheeze in childhood. Clin Rev Allergy Immunol. 2002;22(1):33-44. 
18. Obaid JM, Ali WA, Al-Badani AF, Damag ZM, Aziz TA, Al-Ansi YM, et al. Early infant feeding and allergic respiratory diseases in Ibb 

city, Yemen. Eur J Med Res. 2022;27(1):35. 
19. Kelly RS, Chawes BL, Guo F, Zhang L, Blighe K, Litonjua AA, et al. The role of the 17q21 genotype in the prevention of early 

childhood asthma and recurrent wheeze by vitamin D. Eur Respir J. 2019;54(4):1900424. 
20. Hijazi N, Abalkhail B, Seaton A. Diet and childhood asthma in a society in transition: a study in urban and rural Saudi Arabi a. 

Thorax. 2000;55(9):775-779. 
21. Maitra A, Sherriff A, Strachan D, Henderson J; ALSPAC Study Team. Mode of delivery is not associated with asthma or atopy in 

childhood. Clin Exp Allergy. 2004;34(9):1349-1355. 
22. Kero J, Gissler M, Grönlund MM, Kero P, Koskinen P, Hemminki E, et al. Mode of delivery and asthma--is there a connection? 

Pediatr Res. 2002;52(1):6-11. 
23. Lupu VV, Miron IC, Lupu A, Moscalu M, Mitrofan EC, Munteanu D, et al. The relationship between gastroesophageal reflux 

disease and recurrent wheezing in children. Medicine (Baltimore). 2021;100(47):e27976. 
24. Abdallah A, El-Desoky T, Fathi K, Elkashef WE, Zaki A. Evaluation of gastro-oesophageal reflux disease in wheezy infants using 

24-h oesophageal combined impedance and pH monitoring. Arab J Gastroenterol. 2017;18(2):68-73. 
25. Patel NH, Hassoun A, Chao JH. The practice of obtaining a chest X-ray in pediatric patients presenting with their first episode of 

wheezing in the emergency department: a survey of attending physicians. Pediatr Emerg Care. 2020;36(1):16-20. 
26. Chao JH, Lin RC, Marneni S, Pandya S, Alhajri S, Sinert R. Chest X-ray in emergency department patients with clinical 

bronchiolitis: a systematic review and meta-analysis. Acad Emerg Med. 2016;23(10):1107-1118. 
 

https://doi.org/10.54361/ajmas.269955
https://www.ginasthma.org/

