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Evaluation of Risk Factors for Recurrent Wheezing Episodes
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Abstract

Background: We aimed to evaluate the risk factors for recurrent 
wheezing in patients diagnosed with acute bronchiolitis.

Method: From 2009 to 2011, 500 patients from the pediatric clin-
ics, with first attack of acute bronchiolitis were included in this 
prospective study. Each patient’s age, gender, birth weight, dura-
tion of breastfeeding, family history of atopy and asthma, smoking 
exposure, source of heating in the house, the presence of pets, any 
history of chronic disease have been questioned. The patients were 
followed for a duration of 12 - 24 months.

Results: In this study, 39% (n = 195) of the cases were female 
and 61% (n = 305) were male, with a median age of 3 months old. 
Male gender, low birth weight (< 2,500 g), low gestational age (< 
37 weeks), breastfeeding of less than 6 months, congenital heart 
disease, family history of atopy, asthma, smoking exposure, stove 
warming, was found as significant risk factors for recurrent wheez-
ing, however, presence of pets at home was found to be a protective 
factor.

Conclusions: Informing parents about the risk factors such as ex-
posure to cigarette smoke, heating mode, duration of breastfeeding 
can significantly decrease recurrent episodes of wheezing.
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Introduction

Acute bronchiolitis is a lower respiratory tract disease char-
acterized by inflammation of the bronchioles. It is often 
caused by viral agents in children under two years with the 
symptoms of wheezing, cough, rapid breathing, chest retrac-
tions and the incidence is 10-20% [1, 2].

Recurrent wheezing episodes can be seen after acute 
bronchiolitis attack. Acute bronchiolitis may change the im-
mune response to facilitate the emergence of an acute asthma 
or acute bronchiolitis in children who already have asthma 
may result as repeated wheezing attacks. Risk factors for 
the development of recurrent wheezing episodes are as fol-
lows: family history of atopy and allergy in a child, narrow 
airways, lower socioeconomic status, crowded living condi-
tions, absence of breastfeeding, passive smoking [1, 3]. Pre-
existing chronic lung disease, congenital heart disease, im-
mune system dysfunction, premature birth and early infancy 
are risk factors for serious illness [4]. Children who have 
school-age siblings, who are in hospital for another reason, 
those who live in crowded cities, or in day-care centers are at 
high risk of recurrent attacks [5-7].

Knowing risk factors for acute bronchiolitis and recur-
rent wheezing attacks is of great importance in terms of child 
health and development. In this study, we aimed to determine 
the risk factors for recurrent wheezing in patients diagnosed 
with first attack of acute bronchiolitis.

Material and Methods

This hospital-based prospective study included infants with 
a diagnosis of acute bronchiolitis from the outpatient clinics 
of Zeynep Kamil Maternity and Children’s Disease Training 
and Research Hospital between June 2009 and June 2011. 
The diagnosis of acute bronchiolitis is made on clinical ba-
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sis; infants with wheezing, retractions, tachypnea, increased 
respiratory effort with a history of upper respiratory tract 
infection symptoms such as runny nose, cough, fever were 
included in the study. Exclusion criterias were as follows: 
patients with a history of recurrent wheezing, age younger 
than 1 month and older than 24 months, families who did not 
agree to participate in the study.

Each patient’s age, gender, gestational age at delivery, 
birth weight, duration of breastfeeding, family history of ato-
py and asthma, exposure to cigarette smoke, house warming 
mode (heating, stove), the number of people living at home, 
pets at home were recorded for all patients. The presence 
of chronic disease such as congenital heart disease, immune 
deficiency was also questioned.

Patients participating in the study were followed up for 
a period of 12 - 24 months. For each episode of recurrent 
wheezing, patients were examined by the same doctor and 
the patients’ and his environments’ characteristics were re-
corded again. The average duration of each wheezing epi-
sode, number of wheezing attacks for each patient during 
the follow-up period, and the time spent during hospitaliza-
tion, if any occurred, were recorded. The optimal duration 
of breastfeeding is defined as 6 months by the World Health 
Organization, premature birth is defined as birth before 37 
weeks of pregnancy, low birth weight is defined as birth 
weight under 2,500 gr [8, 9]. Recurrent episodes of wheez-
ing is defined as three or more than 3 attacks over the past 12 
months [10-14].

Table 1. Demographic Characteristics of Patients

n %

Gender
female 195 39.0
male 305 61.0

Gestational week
< 37 week 168 33.6
≥ 37 - 42 week 332 66.4

Birth weight
< 2,500 g 196 39.2
≥ 2,500 g 304 60.8

Duration of breastfeeding
≥ 6 months 298 59.6
< 6 months 202 40.4

Congenital Heart Disease
absent 231 46.2
present 269 53.8

Immune deficiency
absent 500 100.0
present 0 0.0

Family History of Atopy, Asthma
absent 432 86.4
present 68 13.6

Exposute to Cigarette Smoking
absent 267 53.4
present 233 46.6

Pets at Home
absent 449 89.8
present 51 10.2

House Warming Mode
stove 325 65.0
central heating 175 35.0
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The study was approved by the local Ethics Committee 
of our hospital and an informed consent form was signed by 
parents who agreed to participate the study.

Statistical Package for Social Sciences, 15.0 was used 
for the evaluation of data. For the comparison of qualitative 
data, chi-square test; for the comparison of two groups, Stu-
dent’s t-test and Mann-Whitney U test; for the comparisons 
of the average of three groups, Kruskal-Wallis test was used. 
Logistic and linear regression analysis of the relationship be-
tween risk factors was made. Results with a P-value < 0.05 
was considered significant.

 
Results

A total of 500 infant with acute bronchiolitis were included 
in this study (Table 1). The median age of patients was 3 
(range = 1-24; mean = 6.43 ± 6.21) months.

Attack duration of the patients was 4.8 ± 1.6 (median = 
5) days, the mean number of episodes was 5.1 ± 2.9 (median 
= 6). A single episode was seen in 22% of the patients (n = 
110), 5.4% (n = 27) had 2 episodes, 72.6% (n = 363) had ≥ 3 
(Table 2). Attack duration in patients with ≥ 3 episodes was 
significantly longer than patients who had <3 attacks (P < 

Table 2. Evaluation of the Number of Wheezing Episodes Based on Risk Factors

Risk factors Number of Wheezing Episodes

Mean SS P-value

Gender
female 3.61 2.27 0.0001

male 6.11 2.94

Gestational week

< 37 week 7.48 1.73 0.0001

≥ 37 - 42 week 3.95 2.74

Birth Weight

< 2,500 g 6.96 2.17 0.0001

≥ 2,500 g 3.95 2.80

Duration of breastfeeding

≥ 6 months 3.75 2.80 0.0001

< 6 months 7.18 1.76

Congenital Heart Disease

absent 2.99 2.65 0.0001

present 6.98 1.69

Family History of Atopy, Asthma

absent 5.03 2.92 0.320

present 5.76 3.15

Exposute to Cigarette Smoking

absent 4.06 2.49 0.0001

present 6.36 2.98

Pets at Home

absent 5.50 2.87 0.0001

present 1.94 1.49

House Warming Mode

stove 6.42 2.43 0.0001

central heating 2.74 2.28
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0.05).
Recurrent bronchiolitis (≥ 3 episodes) was significantly 

higher in male infants, in infants who were born before 37 
gestational week and with breastfeeding duration less than 6 
months (P = 0.0001) (Table 3).

Discussion
  
In this study, male gender, low birth weight, low gestational 
age, breastfeeding of less than 6 months, congenital heart 

disease, family history of atopy and/or asthma, cigarette 
smoke exposure, home heating with stove were found to be 
risk factors for recurrent wheezing.

Male gender is an important risk factor for recurrent 
wheezing [10-12, 15-17]. In our study, 61% of the patients 
were male. However, there are studies that could not find 
any significant difference between males and females [13]. 
Guilbert et al [18] found that male patients are more sensi-
tive to aeroallergens.

It is shown that duration of breastfeeding should be at 
least 6 months to be protective against respiratory tract infec-

Table 3. Comparison of Patients With One, Two and ≥ Three Wheezing Episodes Based on Risk Factors

Single Attack 2 Attacks ≥ 3 Attacks

Chi-square P-value

n % n % n %

Gender
female (n: 195) 71 36.4 5 2.6 119 61.0 40.8 0.0001

male (n: 305) 39 12.8 22 7.2 244 80.0

Gestational week

< 37 week 4 2.4 2 1.2 162 96.4 72.3 0.0001

38 - 42 week 106 31.9 25 7.5 201 60.5

Birth weight

< 2,500 g 11 5.6 2 1.0 183 93.4 69.9 0.0001

≥ 2,500 g 99 32.6 25 8.2 180 59.2

Duration of breastfeeding

≥ 6 months 105 35.2 26 8.7 167 56.0 101.6 0.0001

< 6 months 5 2.5 1 0.5 196 97.0

Congenital Heart Disease

absent 103 44.6 25 10.8 103 44.6 169.3 0.0001

present 7 2.6 2 0.7 260 96.7

Family History of Atopy, Asthma

absent 109 25.2 12 2.8 311 72.0 55.6 0.0001

present 1 1.5 15 22.1 52 76.5

Exposute to Cigarette Smoking

absent 83 31.1 12 4.5 172 64.4 27.6 0.0001

present 27 11.6 15 6.4 191 82.0

Pets at Home

absent 82 18.3 12 2.7 355 79.1 113.9 0.0001

present 28 54.9 15 29.4 8 15.7

House Warming Mode

stove 23 7.1 1 0.3 301 92.6 189.8 0.0001

central heating 87 49.7 26 14.9 62 35.4
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tions [19]. Recurrent episodes of wheezing decreases were 
with increasing duration of breastfeeding [11, 12, 20-23]. 
However Taveras et al [24] did not find any difference in 
terms of recurrent wheezing in children who are breastfed 
more than 9 months. In this study, recurrent wheezing rate 
was 54% in infants breastfed less than 6 months. Most of 
the infants breastfed less than 6 months had additional prob-
lems such as prematurity, low birth weight, congenital heart 
disease and these can also be related to increased number of 
wheezing episodes. In this study, the number and duration of 
wheezing episodes decreased as the duration of breastfeed-
ing increased.

In our study, in accordance with the literature, low birth 
weight and preterm delivery were found to be significant risk 
factors for recurrent wheezing [11, 16, 22, 24-27]. Recur-
rent wheezing was present in 44.6% of infants born before 
37th gestational week and in 50.4% of infants with low birth 
weight. Infants with congenital heart disease have signifi-
cantly more episodes with longer duration at younger ages 
than infants without congenital heart disease.

Exposure to cigarette smoking is a significant risk factor 
for recurrent wheezing [11, 20, 26, 28]. In our study, duration 
of a wheezing attack significantly increased as the passive 
smoking ratio increased.

Atopy and genetics can be predisposing factors in virus-
induced wheezing. It is not clear whether reactive airways 
are genetically present or occur after acute bronchiolitis [5]. 
Family history of asthma is a major criteria in asthma predic-
tive index proposed by Coastro-Rodrigez et al [14] and an 
important risk factor for recurrent wheezing episodes. Re-
duction of microbial exposure in childhood may be respon-
sible for the increase in allergic diseases [29]. In accordance 
with the literature [10, 11, 16, 20], in this study, family his-
tory of atopy and asthma is a significant risk factor for recur-
rent wheezing. In our study, infants with family history of 
atopy had recurrent wheezing with a rate of 91.1%.

Pets at home can be protective against recurrent wheez-
ing episodes [20, 30, 31]. Also in our study, infants with pets 
at home had significantly lower rates of recurrent wheez-
ing. Only 15.7% of infants with pets at home had recurrent 
wheezing. The number and duration of episodes was sig-
nificantly less in infants with pets and the infants’ age at the 
time of first bronchiolitis was significantly older. Incidence 
of atopy and asthma was significantly lower in families with 
pets at home. There are also studies in literature that protec-
tive effect of pets was not observed [32, 33]. In our study, 
presence of pets in the house seemed to be a protective fac-
tor for recurrent wheezing, but it is noteworthy that there is 
no family history of atopy in these families. In the literature 
there are controversies about pets; some studies have shown 
that pets are protective, some have shown pets are risk fac-
tors and others have shown pets are risk factors if there is 
atopy in family [13, 16, 20, 22, 26, 27, 30-33]. Therefore, 
the effect of pet exposure to recurrent wheezing is not clear.

In this study, stove warming was found to be an impor-
tant risk factor for recurrent wheezing. Most of the infants 
with recurrent wheezing had stove heating (82.9%) at their 
homes. Infants whose house heated by a stove had their first 
bronchiolitis attack at younger ages; higher risk of hospital-
ization; significantly higher number and duration of attacks.

In our study, patients’ younger age at the time of first 
acute bronchiolitis can be related to high incidence of prema-
ture and low birth-weigh deliveries at our hospital because of 
the presence of two neonatal intensive care units. Our outpa-
tient clinics have patients characterized as families with low 
socio-economic conditions and high incidence of complica-
tions related to premature birth such as bronchopulmonary 
dysplasia, congenital heart disease.

It is important to know risk factors for recurrent wheez-
ing so as to predict and prevent recurrent episodes in terms 
of child health and development. For this reason, patients 
should be informed about potential risk factors such as to-
bacco smoke exposure, heating mode, and also the preven-
tive role of breastfeeding. Larger-scaled prospective studies 
are needed to clarify the effect of pet to recurrent wheezing.

Financial Disclosure and Conflict of Interest

The authors report no conflict of interest and no source of 
funding for this project.

References

1. Wohl MEB. Bronchiolit. In: Chernick V, Boat TF, eds. 
Kendig’s Disorders of the Respiratory Tract in Children, 
7th ed, Philadelphia: Saunders, 2006: 423-432.

2. Hodge D, Chetcuti PA. RSV: Management of the acute 
episode. Paediatr Respir Rev. 2000;1(3):215-220.

3. Bialy L, Smith M, Bourke T, Becker L. The cochrane 
library and bronchiolitis: an umbrella review. Evid.-
Based Child Health. 2006; 1(4): 939-947.

4. Webb MSC, Reynolds LJ. Management of acute bron-
chiolitis. Current Pediatrics. 1996; 6(4): 252-256.

5. Mcintosh K. Respiratory syncytial virus. In: Kliegman 
RM, Behrman RE, Jenson HB, Stanton BF, eds. Nelson 
Textbook of Pediatrics. 18th ed, Philadelphia: Saunders, 
2007: 1388-1390.

6. Watts KD, Goodman DM. Wheezing in infants: Bron-
chiolitis. In: Kliegman RM, Behrman RE, Jenson HB, 
Stanton BF, eds. Nelson Textbook of Pediatrics. 18th ed, 
Philadelphia: Saunders, 2007: 1773-1777.

7. Payne CB. Bronchiolitis. In: Hilman B, ed. Pediatric Re-
spiratory Disease: Diagnosis and Treatment. WB Saun-
ders Company, Philadelphia 1993; 205-218.

8. World Health Organization. Global strategy for infant 
and young child feeding. Geneva: World Health Organi-

   399                                     400



J Clin Med Res  •  2013;5(5):395-400Bozaykut et al

Articles © The authors   |   Journal compilation © J Clin Med Res and Elmer Press™   |   www.jocmr.org

zation, 2003.
9. World Health Organization. International statistical clas-

sification of diseases and related health problems. 10th 
revision. 2nd ed. Geneva, 2004.

10. Melen E, Kere J, Pershagen G, Svartengren M, Wick-
man M. Influence of male sex and parental allergic dis-
ease on childhood wheezing: role of interactions. Clin 
Exp Allergy. 2004;34(6):839-844.

11. Chulada PC, Arbes SJ, Jr., Dunson D, Zeldin DC. 
Breast-feeding and the prevalence of asthma and wheeze 
in children: analyses from the Third National Health and 
Nutrition Examination Survey, 1988-1994. J Allergy 
Clin Immunol. 2003;111(2):328-336.

12. Garcia-Marcos L, Mallol J, Sole D, Brand PL. Interna-
tional study of wheezing in infants: risk factors in af-
fluent and non-affluent countries during the first year of 
life. Pediatr Allergy Immunol. 2010;21(5):878-888.

13. Rullo VE, Arruda LK, Cardoso MR, Valente V, Zampolo 
AS, Nobrega F, Naspitz CK, et al. Respiratory infection, 
exposure to mouse allergen and breastfeeding: role in 
recurrent wheezing in early life. Int Arch Allergy Im-
munol. 2009;150(2):172-178.

14. Castro-Rodriguez JA. The Asthma Predictive Index: a 
very useful tool for predicting asthma in young children. 
J Allergy Clin Immunol. 2010;126(2):212-216.

15. Mallol J, Andrade R, Auger F, Rodriguez J, Alvarado R, 
Figueroa L. Wheezing during the first year of life in in-
fants from low-income population: a descriptive study. 
Allergol Immunopathol (Madr). 2005;33(5):257-263.

16. Karaman O, Uguz A, Uzuner N. Risk factors in wheez-
ing infants. Pediatr Int. 1999;41(2):147-150.

17. Cortes Alvarez N, Martin Mateos MA, Plaza Martin 
AM, Giner Munoz MT, Piquer M, Sierra Martinez JI. 
Risk factors of developing asthma in children with re-
current wheezing in the first three years of life. Allergol 
Immunopathol (Madr). 2007;35(6):228-231.

18. Guilbert TW, Morgan WJ, Zeiger RS, Bacharier LB, 
Boehmer SJ, Krawiec M, Larsen G, et al. Atopic charac-
teristics of children with recurrent wheezing at high risk 
for the development of childhood asthma. J Allergy Clin 
Immunol. 2004;114(6):1282-1287.

19. Kramer MS, Kakuma R. Optimal duration of ex-
clusive breastfeeding. Cochrane Database Syst Rev. 
2012;8:CD003517.

20. Arshad SH, Kurukulaaratchy RJ, Fenn M, Matthews S. 
Early life risk factors for current wheeze, asthma, and 
bronchial hyperresponsiveness at 10 years of age. Chest. 
2005;127(2):502-508.

21. Chantry CJ, Howard CR, Auinger P. Full breastfeeding 

duration and associated decrease in respiratory tract in-
fection in US children. Pediatrics. 2006;117(2):425-432.

22. Visser CA, Garcia-Marcos L, Eggink J, Brand PL. Preva-
lence and risk factors of wheeze in Dutch infants in their 
first year of life. Pediatr Pulmonol. 2010;45(2):149-156.

23. Wright AL, Holberg CJ, Taussig LM, Martinez FD. 
Factors influencing the relation of infant feeding to 
asthma and recurrent wheeze in childhood. Thorax. 
2001;56(3):192-197.

24. Taveras EM, Camargo CA, Jr., Rifas-Shiman SL, Oken 
E, Gold DR, Weiss ST, Gillman MW. Association of 
birth weight with asthma-related outcomes at age 2 
years. Pediatr Pulmonol. 2006;41(7):643-648.

25. Fjaerli HO, Farstad T, Rod G, Ufert GK, Gulbrandsen P, 
Nakstad B. Acute bronchiolitis in infancy as risk factor 
for wheezing and reduced pulmonary function by seven 
years in Akershus County, Norway. BMC Pediatr. 2005; 
5: 31.

26. Rylander E, Pershagen G, Eriksson M, Nordvall L. Pa-
rental smoking and other risk factors for wheezing bron-
chitis in children. Eur J Epidemiol. 1993;9(5):517-526.

27. Gold DR, Burge HA, Carey V, Milton DK, Platts-Mills 
T, Weiss ST. Predictors of repeated wheeze in the first 
year of life: the relative roles of cockroach, birth weight, 
acute lower respiratory illness, and maternal smoking. 
Am J Respir Crit Care Med. 1999;160(1):227-236.

28. Gurkan F, Kiral A, Dagli E, Karakoc F. The effect of pas-
sive smoking on the development of respiratory syncytial 
virus bronchiolitis. Eur J Epidemiol. 2000;16(5):465-
468.

29. Martinez FD. The coming-of-age of the hygiene hypoth-
esis. Respir Res. 2001;2(3):129-132.

30. Custovic A, Simpson BM, Simpson A, Kissen P, Wood-
cock A. Effect of environmental manipulation in preg-
nancy and early life on respiratory symptoms and ato-
py during first year of life: a randomised trial. Lancet. 
2001;358(9277):188-193.

31. Kurukulaaratchy RJ, Matthews S, Arshad SH. Does en-
vironment mediate earlier onset of the persistent child-
hood asthma phenotype? Pediatrics. 2004;113(2):345-
350.

32. Roost HP, Kunzli N, Schindler C, Jarvis D, Chinn S, Per-
ruchoud AP, Ackermann-Liebrich U, et al. Role of cur-
rent and childhood exposure to cat and atopic sensitiza-
tion. European Community Respiratory Health Survey. 
J Allergy Clin Immunol. 1999;104(5):941-947.

33. Nafstad P, Magnus P, Gaarder PI, Jaakkola JJ. Exposure 
to pets and atopy-related diseases in the first 4 years of 
life. Allergy. 2001;56(4):307-312.

   399                                     400


