v,

1

’ ARASTIRMA MAKALESI / RESEARCH ARTICLE P

COCUK SAGLIGI VE HASTALIKLARI / PEDIATRICS https://doi.org/10.54270/atljm.2025.87

EVALUATION OF ENVIRONMENTAL RISK FACTORS
IN CHILDREN WITH RECURRENT BRONCHIOLITIS
ATTACKS

SULE ARICI'(/2), BETUL BiNER ORHANER?

ABSTRACT

Background: Patients with recurrent bronchiolitis attacks in early childhood may present to the emergency department, which may result in repeated hospitalisations.
Environmental factors play an important role in the severity and continuation of attacks. The aim of our study was to investigate environmental risk factors in children with
recurrent bronchiolitis.

Materials and Methods: Our study was conducted on 100 patients aged zero to 36 months who presented to the Paediatric Emergency Department of Bursa High Specialisa-
tion Training and Research Hospital with recurrent bronchiolitis attacks between May 2014 and May 2015. The characteristics considered when diagnosing acute bronchiolitis
in these cases included tachypnoea, typical auscultation findings and signs of viral upper respiratory tract infection. Nineteen pre-determined questions were asked of the
parents of the children in the study group in a survey format, and their responses were analysed. SPSS 15.0 for Windows was used for the statistical analysis. A level of p < 0.05
was considered statistically significant.

Results: The patients’ ages ranged from one to 35 months, with a mean of 11.5 + 8.6 months. Moreover, 44% of the cases were female, and 56 % were male. The total number
of emergency department applications ranged from one to 15, with an average of 4.6 + 3.9. The number of acute bronchiolitis attacks ranged from one to 20, with an average
of 3.8 + 4.6. The number of previous hospitalisations due to acute bronchiolitis ranged from zero to three, with an average of 0.5 + 0.7. The average hospital stay ranged from
zero to 30 days, with an average of 3 + 5.1 days. In addition, 25% of the mothers and 61% of the fathers were identified as active smaokers. The rate of active smoking during
pregnancy was 21%, while passive smoking exposure was detected in 52%. In 16% of the cases, a notable finding was present in the postnatal history, such as incubator care,
oxygen requirement or asphyxia. The number of hospital admissions and the length of stays were noticeably higher (p < 0.05) in patients with postnatal complications than
those without.

Conclusion: This study identified important risk factors for acute bronchiolitis, particularly highlighting the impact of low income and socio-economic status. Additionally,
preterm birth and postnatal complications were found to exacerbate the disease course.
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TEKRARLAYAN BRONSIOLIT ATAKLARI OLAN COCUKLARDA GEVRESEL RiSK FAKTORLERiNiN DEGERLENDIRILMESI
OzeT

Giris: Erken cocukluk déneminde tekrarlayan bronsiolit ataklari, acil servis basvurularina ve dolayisiyla tekrarlayan hastane yatislarina neden olabilir. Ataklarin siddeti

ve siirekliliginde gevresel faktdrler dnemli bir rol oynamaktadir. Bu galismada, tekrarlayan bronsiolit atagi gegiren gocuklarda cevresel risk faktorlerinin arastirimasi
amaclanmistir. .

Gereg ve Yontemler: Calismamiz, Mayis 2014-Mayis 2015 tarihleri arasinda Bursa Yiiksek Ihtisas Egitim ve Arastirma Hastanesi Cocuk Acil Servisine tekrarlayan bronsiolit atagi
nedeniyle bagvuran 0-36 ay arasindaki 100 hasta iizerinde gergeklestirildi. Akut bronsiolit tanisi igin degerlendirilen 6zellikler arasinda tasipne, tipik oskiltasyon bulgulari ve vi-
ral st solunum yolu enfeksiyonu belirtileri yer almaktaydi. Galisma grubundaki cocuklarin ebeveynlerine dnceden belirlenmis 19 sorudan olusan bir anket uygulandi ve yanitlari
analiz edildi. Istatistiksel analiz igin SPSS 15.0 for Windows programi kullanildi. p < 0.05 degeri istatistiksel olarak anlamli kabul edildi.

Bulgular: Hastalarin yaslari 1ile 35 ay arasinda degismekte olup, ortalama yas 11.5 + 8.6 ayd. Olgularin %441 kiz, %56'si erkekti. Acil servise basvuru sayisi 1ile 15 arasinda
degisirken, ortalama basvuru sayisi 4.6 + 3.9 idi. Akut bronsiolit atagi sayisi 1ile 20 arasinda degismekte olup, ortalama 3.8 + 4.6 idi. Akut bronsiolit nedeniyle daha énce
hastaneye yatis sayisi 0 ile 3 arasinda degismekte olup, ortalama 0.5 + 0.7 idi. Hastanede kalis siiresi 0 ile 30 giin arasinda degismekte olup, ortalama 3 + 5.1 giindi. Annelerin
%25'inin, babalarin ise %67inin aktif sigara igicisi oldugu tespit edildi. Gebelik sirasinda aktif sigara kullanimi orani %21 iken, pasif sigara maruziyeti %52 olarak belirlendi.
Olgularin %16'sinda postnatal dykiide kiivdz bakimi, oksijen ihtiyaci veya asfiksi gibi dikkate deger bulgular mevcuttu. Postnatal komplikasyonlari olan hastalarda hastane yatis
sayisi ve hastanede kalis siiresi anlamli derecede daha yiiksekti (p<0.05).

Sonug: Bu calisma, akut bronsiolit icin 6nemli risk faktdrlerini belirlemis olup, dzellikle diisiik gelir ve sosyoekonomik durumun hastalik iizerinde etkili oldugunu gdstermistir.
Ayrica, prematiir dogum ve postnatal komplikasyonlarin hastalik seyrini kétilestirdigi saptanmigtir.
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CHILDREN WITH RECURRENT BRONCHIOLITIS ATTACKS

INTRODUCTION

Bronchiolitis is an acute lower respiratory tract disease
characterised by the inflammatory obstruction of the
bronchioles, mostly caused by viral agents, and is ob-
served in early childhood, mostly under two years of age
(1,2). The most common cause of bronchiolitis is respi-
ratory syncytial virus (RSV), which has caused epidem-
ics(1). Acute bronchiolitis is diagnosed based on clinical
findings; laboratory tests are unnecessary unless other
clinical conditions are included in the differential diag-
nosis or if the patient has a chronic disease. In this case,
further examination may be requested (2). Patients with
recurrent bronchiolitis attacks in early childhood may
present to the emergency department, which may re-
sultin repeated hospitalisations. Environmental factors
play an important role in the severity and continuation
of attacks (3,4). The aim of our study was to investigate
environmental risk factors in children with recurrent
bronchiolitis.

MATERIALS AND METHODS

Our study was conducted on 100 patients aged zero to
36 months who presented to the Paediatric Emergency
Department of Bursa High Specialisation Training and
Research Hospital with recurrent bronchiolitis attacks
between May 2014 and May 2015. Ethics committee ap-
proval was obtained with a decision dated 16.03.2014
and numbered 2014/0806.

Anamnesis was obtained from the parents of patients
in the pediatric emergency room. Physical examina-
tions were performed, and cases with a clinical diag-
nosis of acute bronchiolitis were included in the study.
The characteristics considered when diagnosing acute
bronchiolitis in these cases included tachypnoea, typi-
cal auscultation findings (i.e. prolonged expiration, sibi-
lant rales and/or crepitant rales)and signs of viral upper
respiratory tract infection. Patients with chronic dis-
eases and those who did not wish to participate in the
study were excluded. Nineteen pre-determined ques-
tions were asked of the parents (mothers or fathers) of
the children in the study group in a survey format, and
their responses were analysed. The questionnaire in-
cluded items about demographic characteristics, fam-
ily history, socioeconomic status, environmental risk
factors (e.g., exposure to tobacco smoke, presence of
pets, humidity), birth and feeding history, and frequency
of hospital admissions related to bronchiolitis. Informed

consent was obtained from the parents of all partici-
pants prior to their inclusion in the study.

Statistics

SPSS 15.0 for Windows was used for the statistical anal-
ysis. Descriptive statistics are presented as frequencies
and percentages for categorical variables and as means,
standard deviations, minimums, maximums and medi-
ans for continuous variables. The Kruskal-Wallis test
was used to compare numeric variables across more
than two independent groups because the assumption
of normal distribution was not met. For nonparametric
tests involving more than two groups, subgroup anal-
yses were conducted using the Mann-Whitney U test,
with resultsinterpreted using the Bonferroni correction.
Proportions in independent groups were compared us-
ing the chi-square test. The relationships between nu-
meric variables were assessed using Spearman’s rank
correlation analysis because the assumption for para-
metric testing was not met. Determinant factors were
analysed using linear regression. A level of p < 0.05 was
considered statistically significant.

RESULTS

The patients’ ages ranged from 0 to 35 months (mean:
11.5 + 8.6 months). The youngest participant was a
20-day-old newborn, and only one newborn (aged less
than 1 month) was included in the study Moreover, 44%
of the cases were female, and 56% were male. Their
weights varied from 3 kg to 15 kg, with an average of
8.5 £ 2.8 kg. When the weight percentiles of the cases
were examined, 25% were below the 10th percentile,
21% were in the 10th-25th percentile, 31% were in the
25th-50th percentile, 6% were in the 50th-75th percen-
tile, 1% were in the 75th-90th percentile, and 6% were
above the 90th percentile.

When the height percentiles of the cases were exam-
ined, 24% were below the 10th percentile, 19% were in
the 10th-25th percentile, 25% were in the 25th-50th
percentile, 13% were in the 50th-75th percentile, 10%
were in the 75th-90th percentile, and 9% were above
the 90th percentile.

The percentage of cases that occurred in win-
ter (December-January-February) was 71%, fol-
lowed by 2% in spring (March-April-May), 4% in
summer (June-July-August), and 23% in autumn
(September-October-November).
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The total number of emergency department admissions
ranged from 1to 15 (median: 3), with a mean of 4.6 + 3.9.
The number of acute bronchiolitis attacks ranged from
1to 20 (median: 2), with a mean of 3.8 + 4.6. The number
of previous hospitalisations due to acute bronchiolitis
ranged from 0 to 3 (median: 0), with a mean of 0.5+ 0.7.
The length of hospital stay ranged from 0 to 30 days
(median: 0), with a mean of 3 +5.1days(Table 1).

A scoring system that considered the respiratory rate
per minute, wheezing, retractions and general condi-
tion was used to assess the severity of the diseases(5).
According to this scoring system, acute bronchiolitis
was classified as mild, moderate and severe (mild dis-
ease: 1-3 points, moderate disease: 4-8 points and se-
vere disease: 9-12 points). Bronchiolitis scores ranged
from two to 10, with a mean of 5.7 £ 1.6. Nine percent of
the cases constituted a mild disease, 88% comprised a
moderate disease, and 3% composed a severe disease
(Table 1).

Table 1. Distribution of Emergency Admission,

Attack Frequency, and Bronchiolitis Severity

o2 5 c 7
"3 & g t_—' c 153
; £12 &
Number of
Emergency 1-15 [ 3 |4.6+£3.9
Visits
Number of
Attacks 1-20 | 2 |3.8+4.6
Numberof | 5 31 ¢ |05+0.7
Hospitalizations
Average
HospitalStay | 0-30| 0 [ 3.0+5.1
(days)
Bronchiolitis o-10l 6 [57:18
Score
Mild 9 | 9.0%
Moderate 88 | 88.0%
Severe 3 | 3.0%

The maternal ages ranged from 17 to 45 years, with a
mean age of 27.5 + 5.6 years. The paternal ages ranged
from 21to 44 years, with a mean age of 31+ 5.3 years. It
was determined that 60% of the mothers were primary
school graduates, 22% were secondary school grad-
uates, 12% were high school graduates, and 6% were
university graduates. Moreover, 43% of the fathers had
completed primary school, 26% had completed second-
ary school, 25% had completed high school, and 6% had
completed university.

In addition, 25% of the mothers and 61% of the fathers
were identified as active smokers. The rate of active
smoking during pregnancy was 21%, while passive
smoking exposure was detected in 52%. Consequently,
73% of the infants were exposed to prenatal tobacco
smoke (Table 2).

When the mother and father were questioned about the
presence of atopy, such as allergic rhinitis, dermatitis or
asthma, a positive history was obtained from 18 % of the
mothers and 13% of the fathers.

Among the mothers, 61% underwent a vaginal delivery,
while 39% had a caesarean section. The birth weights of
the cases ranged from 1,700 g to 5,030 g, with an aver-
age of 3,032 + 679 g. While 89% of pregnancies received
follow-up care, 11% did not. In 16% of the infants, a nota-
ble finding was present in their postnatal history, such
as admission to the neonatal intensive care unit (NICU)
or asphyxia..

A history of coughing during feeding was reported in
13% of the cases. Regarding feeding history, 18% of the
infants had never consumed breast milk. Upon further
analysis of feeding patterns, 66% of the infants were ex-
clusively breastfed during the first six months, 18% were
fed with formula, and 16% received both breast milk and
formula. After the sixth month, 32% of the infants were
fed breast milk and complementary foods, 9% with for-
mula and complementary foods and 18 % with only com-
plementary foods, whereas 6% were classified as un-
dernourished (defined as receiving only breast milk or
formula beyond the appropriate age for complementary
feeding or being given complementary foods inappro-
priate for their age).
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Table 2. Distribution of Parental and Socioeconomic

Characteristics

Mother’s Age (years) Mean * SD / Min- | 27.5+5.6 /
Max (Median) 17-45(26)
Mother’s Education Level n %

No formal education (literate) |3 3

llliterate 15 15

Primary school graduate 42 42

Middle school graduate 22 22

High school graduate 12 12

University graduate 6 6
Mother’s Employment

Housewife 86 86

Employed 14 14
Maternal Smoking 25 25
Maternal Alcohol Use 0 0

Maternal Chronic Disease 82 82
Father’s Age (years) Mean + SD / Min- | 31.0 5.3/
Max (Median) 21-44(30)
Father’s Education Level n %

llliterate 4 4

Primary school graduate 39 39

Middle school graduate 26 26

High school graduate 25 25

University graduate 6 6

Paternal Smoking 61 61

Paternal Alcohol Use 10 10
Paternal Chronic Disease 13 13

Home Ownership n %

Homeowner 61 61

Tenant 39 39
Number of Rooms in the House Mean + | 3.8 + 0.7 /
SD / Min-Max (Median) 2-7(4)
Number of Household Members Mean * (5.3 + 2.2 /
SD / Min-Max (Median) 3-15(5)
Pet Ownership n %

No 88 88

Yes 12 12

94

Cockroach Presence in Home 42 42
Heating System n %
Coal stove 52 52
Natural gas central heating 31 31
Natural gas stove 14 14
Electric heater 1 1
Coal central heating 1 1
Wood stove 1 1
Dampness in Home 39 39
Housing Type n %
Apartment 56 56
Detached house 44 44
Average Net Income (TRY) Mean + SD / | 1634.5
Min-Max (Median) 1222 7/
300-8000
(1300) ti

The age at which patients experienced their first bron-
chiolitis episode ranged from 1 to 24 months, with a
mean of 5.8 £ 5.0 months. A history of coughing during
feeding was present in 13% of the cases. Additionally,
17% of the patients received a concurrent diagnosis of
gastroesophageal reflux disease (GERD).

The onset of upper respiratory tract infection (URTI)
symptoms, such as nasal discharge and cough, before
presenting to the emergency department ranged from
one to 30 days, with a mean of 4.4 + 3.8 days. Among the
complaints at the time of the emergency department
presentation, 76% had a cough, 27% had dyspnoea, and
27% had wheezing. The oxygen saturation values mea-
sured by pulse oximetry during presentation ranged
from 86% to 100%, with a mean of 94.8% + 3.1% (Table
3).

The average net income of the families ranged from
0 to 8,000 TRY, with a mean of 1,618 £ 1,128 TRY. All in-
come values are presented in Turkish Lira (TRY). For
international comparison, the approximate exchange
rate of 1 USD = 2.15 TRY, valid during the study period
(2014), can be used to interpret the values. Thirty-nine
percent of the families lived in rented accommodations,
42% owned their homes, and 12% had pets. Forty-two
percent of the families had cockroaches in their homes,
and 39% had dampness. Fifty-six percent of the fami-
lies lived in apartment buildings, while 44% resided in
detached houses(Table 2).
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Table 3. Descriptive Characteristics of Cases

Variable n %

Prenatal Follow-up

Followed-up 89 89

Not followed-up n n

Maternal Smoking Exposure During Pregnancy

Active and passive exposure 21 21

Passive exposure only 52 52

No exposure 27 27

Delivery Type

Vaginal delivery 61 61

Cesarean section 39 39

Birth Weight (g) Mean % SD / Min-Max 3052.3

(Median) 678.8 / 1100-
5030(3025)

Postnatal Complications 16 16

Breastfeeding History

Received breast milk 82 82

Did not receive breast milk 18 18

Coughing While Feeding 13 13

Reflux 17 17

Primary Complaint at Emergency Admission

Cough 52 52
Cough and wheezing 12 12
Cough and shortness of breath |11 1
Wheezing 9 9
Wheezing and shortness of

6 6
breath
Shortness of breath 8 8

Shortness of breath and cough | 2 2

Age at First Wheezing Episode

+

(months) Mean * SD / Min-Max 5.8£5.0/

. 0.5-24(4)
(Median)
Duration of Rurrny Nose & Cough 43+3.9/
Before Last Episode (days) Mean * 0-30(3)
SD / Min-Max (Median)
Pulse Oximetry (%)Mean+SD/ Min- | 94.8+3.1/
Max (Median) 86-100(96)

There were no significant differences(p > 0.05) between
the cases’ descriptive characteristics, nutritional sta-
tus, home living environment, and paternal characteris-
ticsinrelation to the number of emergency department
visits. Specifically, no statistically significant differ-
ences were found when patients were compared based
on sex, maternal employment status, paternal chronic
disease, paternal alcohol use, household dampness,
presence of cockroaches, type of heating system, and
breastfeeding history (p > 0.05 for all). However, when
evaluating maternal characteristics, a significant neg-
ative correlation was found between maternal smoking
and the number of emergency visits. Furthermore, the
number of emergency visits differed significantly (p <
0.05) based on the history of tobacco exposure during
pregnancy. The number of emergency visits was signifi-
cantly lower among active and passive smokers (Figure
1).

Figure 1. Emergency Admission Frequencies by Maternal Smoking Behaviors

Maternal Smoking
= Smoking During Pregnancy

0ol

Active+Passive

Emergency Admission Frequency (Mean + SD)

Passive Only None

Figure 1. Emergency admission frequencies by maternal
smoking and smoking during pregnancy. Error bars

represent standard deviations. Although some findings
appear contrary to expectations, they may be influenced by
underreporting bias related to social pressure on mothers.

Postnatal complications such as incubator care, ox-
ygen requirement, or asphyxia were present in 16% of
the cases. The number of hospital admissions and the
duration of hospitalization were significantly higher (p
< 0.05) in patients with postnatal complications com-
pared to those without (Figure 2, Table 4).
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Figgre 2. Hospitalization Duration by Postnatal Complications and Maternal Smoking History DISCUSSION

b= 0082 Acute bronchiolitis is a respiratory tract disease that

~

o

initially presents with symptoms such as rhinorrhoea

w

and occasionally mild fever. It progresses within a few
days to include cough, tachypnoea, retractions, diffuse

w

wheezing and/or rales, along with increased airway re-

~

Hospitalization Duration (Mean + SD, days)
IS

-

sistance(1,2). It is rare in children over age four. Viruses

are the primary etiological agents, with RSV being re-

=)

sponsible for approximately 50% of cases. Other caus-
. o . . ative agents include parainfluenza viruses, adenovirus
Figure 2. Hospitalization duration (mean * SD, in days) by . .
presence of postnatal complications and maternal smoking and mycoplasma (2). Environmental factors play a sig-
during pregnancy. Infants with postnatal complications nificant role in the development, clinical severity and
had significantly longer hospital stays (p = 0.002). Maternal
smoking during pregnancy was associated with longer
hospital stays, although the difference did not reach
statistical significance (p = 0.052).

recurrence of acute bronchiolitis (3,4).

Table 4. Evaluation of the Relationship Between Family and Case Characteristics with Emergency Visits,

Attacks, Hospitalizations, Length of Stay, and Bronchiolitis Score

ET“.e rgency Attack Count | Hospitalizations Length of Bronchiolitis

Visits Stay Score

r 0.634 r 0.490 r 0.283 r 0.268 r -0.207
Age (months)

p 0.000 p 0.000 p 0.004 p 0.007 p 0.039

r 0.565 r 0.447 r 0.231 r 0.218 r -0.269
Weight (kg)

p 0.000 p 0.000 p 0.021 p 0.026 p 0.002

r -0.117 r -0.081 r -0.084 r -0.061 r -0.046
Maternal Age

p 0.248 p 0.423 p 0.406 p 0.545 p 0.649

r -0.162 r -0.11 r -0.073 r -0.042 r 0.001
Paternal Age

p 0.108 p 0.27 p 0.473 p 0.676 p 0.992

r 0.026 r 0.083 r -0.018 r -0.053 r -0.068
Household Size

p 0.794 p 0.409 p 0.856 p 0.598 p 0.503

r -0.016 r -0.122 r -0.158 r -0.195 r -0.007
Income

p 0.873 p 0.228 p 0.17 p 0.052 p 0.947

r -0.041 r -0.026 r -0.083 r -0.085 r -0.036
Birth Weight

p 0.688 p 0.798 p 0.414 p 0.402 p 0.356

r 0.174 r -0.026 r 0.060 r -0.077 r -0.055
Age of First Wheezing (months)

p 0.083 p 0.795 p 0.554 p 0.445 p 0.588
Before Last Attack (days) p 0.791 p 0.819 p 0.419 p 0.399 p 0.393

r 0.235 r 0.023 r -0.117 r -0.168 r -0.308
Pulse Oximeter

p 0.019 p 0.822 p 0.248 p 0.096 p 0.008
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In our study, 71% of the cases presented in winter, 2% in
spring, 4% in summer and 23% in autumn. Bronchiolitis
epidemics in temperate climates typically begin in late
autumn and continue until mid-spring, with the high-
est incidence observed during winter, particularly in
January and February (2,6). Similarly, in our study, most
patients (71%) sought medical attention during the win-
ter season.

In our study, the ages of the patients with acute bron-
chiolitis ranged from one to 35 months, with a mean age
of 11.5 + 8.6 months. A significant positive correlation (p
< 0.05, r=0,634) was observed between the age and the
number of emergency department visits, the number
of bronchiolitis attacks, the number of hospitalisations
and the length of hospital stays. Conversely, a signifi-
cant negative correlation(p <0.05, r=-0.207) was found
between the age and the bronchiolitis severity score.
These findings correspond with the literature. Although
acute bronchiolitis generally affects children under the
age of two years, it is most observed in infants between
2 and 12 months (1,2). Infants have more mucous glands
in their respiratory tracts, and their airway mucosa is
more fragile. Correspondingly, submucosal oedemas
develop more easily (7).

Acute bronchiolitis was more frequently observed in
male patients in our study, consistent with previous re-
ports in the literature. The literature also reports that
acute bronchiolitis is more common and tends to be
more severe in males, perhaps because the ratio of the
airway’s diameter to the lung’s volume is smaller in male
infants than in females (6,8).

However, a prospective cohort study conducted in 2012
suggested that the impact of gender varies across age
groups, with the male sex playing a more important role
in cases of acute bronchiolitis and asthma diagnosed
after three years of age (9). Similarly, in our study, acute
bronchiolitis was more frequently observed in male pa-
tients. However, the bronchiolitis severity score and
the number of hospitalisations were significantly high-
er (p < 0.05) in female patients than males. Conversely,
there were no significant differences(p > 0.05) between
males and females regarding the number of emergency
department visits, the number of attacks or the length
of hospital stays.

In our study, the weights of the cases ranged from 3 kg
to 15 kg, with a mean weight of 8.5 + 2.8 kg. The height

and weight percentiles of the cases were assessed
using the growth charts developed by Neyzi et al. (10).
When the weight percentiles were examined, 25% of
the cases were below the 10th percentile. Similarly, an
evaluation of height percentiles revealed that 24% of
the cases were below the 10th percentile.

The World Health Organization (WHQ) considers mal-
nutrition a significant risk factor for the development
of lower respiratory tract infections (11). In our study,
no significant differences were found in bronchiolitis
scores, emergency department visits, number of at-
tacks, hospital admissions or length of hospital stays
based on weight and height percentile distribution (p
> 0.05). However, it is well known that malnutrition in-
creases the susceptibility to infections, particularly due
to impaired cellular immunity (12). Therefore, children
with low socio-economic status may be more vulnerable
to lower respiratory tract infections due to malnutrition.

The relationship between maternal education and child
health is well documented. Indeed, many studies have
shown that the incidence of lower respiratory tract in-
fections increases as maternal education decreases
(13,14). In our study, most parents had low levels of ed-
ucational attainment. However, no statistically signifi-
cant differences were observed in the number of emer-
gency visits, number of attacks, hospitalisations, length
of hospital stays, or bronchiolitis scores in relation to
parental age and educational status.

No alcohol use was detected among the mothers, while
10% of the fathers were found to consume alcohol.
Additionally, 25% of the mothers and 61% of the fathers
were identified as active smokers. The number of emer-
gency department visits, the number of attacks, the
number of hospital admissions, the length of hospital
stays and bronchiolitis scores did not show a signifi-
cant difference (p > 0.05) based on the smoking status
of the parents. However, several studies and the liter-
ature have illustrated that exposure to passive smoke,
especially when the mother smokes, is a risk factor for
the development of acute bronchiolitis and its con-
tinued occurrence in episodes in infants (8,15). In our
study, 21% of the mothers were active smokers during
pregnancy, while 52% were exposed to passive smok-
ing. Consequently, 73% of the infants were exposed to
prenatal tobacco smoke.

ATLJM 2025; 5(13): 91-101

97



CHILDREN WITH RECURRENT BRONCHIOLITIS ATTACKS

There were no significant differences (p > 0.05) in the
number of attacks, hospital admissions, length of hos-
pital stays and bronchiolitis scores based on prena-
tal tobacco smoke exposure. However, the number of
emergency department visits revealed a significant dif-
ference (p < 0.05) based on the smoking history during
pregnancy. The number of emergency visits was sig-
nificantly lower among active and passive smokers,
perhaps because families, especially mothers, may
conceal smoking habits and hesitate to report them. It
is well known that prenatal exposure to active or pas-
sive smoke has adverse effects, including low birth
weight, prematurity and underdeveloped lungs. Every
day, new negative impacts are seemingly, added to this
list(16,17,18). This highlights the necessity of taking pre-
cautions and protecting children from tobacco smoke,
starting from the prenatal period, to protect their health
and development.

Acute bronchiolitis is most mistaken for an asthma at-
tackin clinical practice. Since viral infections can cause
acute bronchiolitis and trigger asthma attacks, distin-
guishing between the two can be difficult. A family his-
tory of asthma or atopy and the presence of wheezing
attacks support an asthma diagnosis. Severe bronchi-
olitis cases that require hospitalisation and cases with
more than three episodes should be monitored for the
development of asthma, and chronic treatment should
be initiated when necessary(2,9,19).

In our study, when the presence of atopy, such as al-
lergic rhinitis, dermatitis or asthma, in the mother and
father was questioned, 18% of mothers and 13% of fa-
thers had a positive history. No significant differences
(p>0.05)were found in the number of emergency visits,
number of attacks, number of hospitalisations, length
of hospitalisations or bronchiolitis scores based on the
family history.

The birth weights of the cases ranged from 1,100 g to
5,030 g, with an average of 3,032 + 679 g. There was no
significant correlation (p > 0.05) between birth weight
and the number of emergency visits, number of attacks,
number of hospitalisations, length of hospitalisations or
bronchiolitis scores.

However, several studies have found that low birth
weight is a risk factor for acute bronchiolitis, and chil-
dren born with low birth weight are more frequently
hospitalised for acute bronchiolitis (20,21). Since birth

weight data were not obtained from hospital records,
the information obtained from families may not be reli-
able. Therefore, the expected relationship may not have
been observed.

In developed countries, 100% of pregnant women re-
ceive PNC, whereas according to the 2018 Turkey
Demographic and Health Survey, 96 out of 100 women
who gave birth in the last five years in Turkey received
PNC during their last pregnancy (21). In our study, 89%
of pregnancies were monitored, while 11% were not.
There was no significant difference (p > 0.05) in bron-
chiolitis scores, number of emergency visits, number of
hospitalisations and length of hospitalisations based on
whether the mother received prenatal care.

However, it is well known that for women to safely be-
come pregnant, give birth and have healthy babies, it
is crucial that they be monitored by trained healthcare
personnel throughout their pregnancies. Mothers who
were not monitored during their pregnancies have a
higher risk of maternal mortality, a higher likelihood of
giving birth to low-birth-weight babies and a greater
risk of postnatal complications for their babies (22).

Newborns with a history of hospitalisation in the neo-
natal intensive care unit, particularly premature infants
and those who develop bronchopulmonary dysplasia,
are at high risk for acute bronchiolitis (23). In our study,
16% of the cases had a postnatal history of complica-
tions, such as incubator care, oxygen requirements, as-
phyxia etc. There was no significant difference(p > 0.05)
in the bronchiolitis score and number of emergency vis-
its based on the presence of postnatal complications.
However, among those with postnatal complications,
the number of hospitalisations and length of hospital-
isations were significantly higher (p < 0.05) than those
without postnatal complications.

Observing the child during feeding can reveal excessive
salivation, difficulty in sucking or swallowing and asso-
ciated symptoms, such as coughing, choking and naso-
pharyngeal reflux(24). In our study, 13% of the cases had
a history of coughing during feeding. There was no sig-
nificant difference (p > 0.05) in the bronchiolitis scores,
number of hospitalisations and length of hospitalisa-
tions based on whether the child coughed during feed-
ing. However, among those who coughed during feed-
ing, the number of emergency visits was significantly
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higher (p < 0.05) than those who did not cough during
feeding.

Feeding problems, vomiting, irritability, hematemesis
and non-responses to bronchodilator treatment should
be evaluated for GERD because GERD in infants can
lead to recurrent wheezing episodes (2,25). In a study
evaluating infants with recurrent wheezing episodes,
the frequency of GERD was found to be 21.1% (25). In
our study, 17% of the cases had a concurrent GERD di-
agnosis. There was no significant difference (p > 0.05)
in the bronchiolitis scores, number of emergency visits
and number of hospitalisations between those with and
without reflux.

Clinically, an upper respiratory tract infection with
symptoms such as a runny nose, mild cough and some-
times low-grade fever is typically present for the first
three to five days. Subsequently, lower respiratory tract
symptoms develop, including wheezing, prolonged ex-
piratory phase, tachypnoea and signs of expiratory
respiratory distress. Nasal flaring and intercostal and
subcostal retractions were observed. Initially, wheez-
ing may be faint and only audible with a stethoscope.
However, it progressively becomes audible, even with-
out a stethoscope, and becomes more prominent with
exertion.

Symptoms of upper respiratory tract infection, such as
nasal discharge and cough, typically precede emergen-
cy department visits and are known to peak within three
days and resolve within 7-10 days(1,19,23). In our cohort,
although such symptoms were commonly present prior
to presentation, their duration was not significantly cor-
related with clinical outcomes.

Oxygen saturation values in patients with acute bron-
chiolitis provide insight into the severity of the disease
and guide the direction of treatment (2,23,26). In our
study, the oxygen saturation values measured by pulse
oximetry at the time of emergency department admis-
sionranged from 86% to 100%, with an average of 94.8 +
3.1%. There was a significant (p < 0.05) negative correla-
tion between oxygen saturation values and bronchiolitis
score.

In our study, certain demographic and environmental
variables, such as household size and housing condi-
tions, showed no statistically significant correlation
with bronchiolitis severity or related clinical outcomes.

Although crowded and low-comfort living environments
are known risk factors for respiratory illnesses (3,4,27),
our data did not reveal a significant association (p >
0.05). Therefore, these variables were not emphasized
further in the discussion.

The average net income of the families ranged from 0 TL
to 8,000 TL, withanaverage of 1,618 £1,128 TL. Moreover,
40% of the families had an income level between 300 TL
and 1,000 TL, defined as a low socio-economic status
in the country (26). There was no significant (p > 0.05)
correlation between net income and the number of
emergency visits, number of attacks, number of hos-
pitalisations, length of hospital stays and bronchiolitis
scores. However, low socio-economic status increases
the incidence of acute bronchiolitis (3,4,26).

In addition, low socio-economic status leads to poor
nutrition in children, making them more susceptible
to infectious diseases. It also causes delays in seeking
early diagnosis and treatment due to the postpone-
ment of visits and results in families having insufficient
knowledge about the risk factors for acute bronchiolitis
(27). The fact that 40% of the families in this study be-
longed to a low-income group supports the notion that
low socio-economic status is a risk factor for acute
bronchiolitis.

Moreover, the presence of allergens such as cockroach-
es, as well as cat and dog hair in the home may lead to
recurrent bronchiolitis attacks through airway irritation
and immune system upregulation against viruses(27). In
our study, 12% of the families had pets (e.g. cats, dogs
and birds) in their homes. There was no significant (p
> 0.05) difference in bronchiolitis scores, number of
emergency visits, number of attacks, number of hospi-
talisations and length of hospital stays based on wheth-
er the family owns pets.

Additionally, 42% of the families had cockroaches in
their homes. There was no significant (p > 0.05) differ-
ence in bronchiolitis scores, number of emergency vis-
its, number of attacks, number of hospitalisations and
length of hospital stays based on the presence or ab-
sence of cockroaches in the home.
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The presence of humidity in the home creates an en-
vironment that increases house dust and other indoor
allergens (3,4). In this study, 39% of families lived in
homes with humidity. There was no significant (p > 0.05)
difference in bronchiolitis scores, number of emergen-
cy visits, number of attacks, number of hospitalisations
and length of hospital stays based on the presence or
absence of humidity in the home.

After exposure toindoor allergens such as cockroaches,
house dust and pet hair, children’s sensitivity depends
on the allergen dose, the child’s age and genetic fac-
tors (29). The fact that 42% of the families in our study
have cockroaches in their homes and 39% live in humid
homes is not aninsignificant number. This condition not
only reflects alow socio-economic status, but also sug-
gests the possibility of a bronchiolitis attack triggered
by allergen exposure.

In our study, 66% of the cases were breastfed exclusive-
ly during the first six months, 18% were fed with formu-
la, and 16% were fed with both breast milk and formula.
After the sixth month, 32% of the babies were fed with
breast milk and complementary foods, 9% with formula
and complementary foods and 18% with complemen-
tary foods only, while 6% were inadequately nourished
(breastfed only, formula fed only or introduced inappro-
priate complementary foods for the child's age before
starting complementary feeding). There was no signifi-
cant(p>0.05)difference in the number of attacks, num-
ber of emergency visits and bronchiolitis score between
those who were breastfed and those who were not
during the first six months. Similarly, no significant (p >
0.05) difference was found in the second six months in
terms of the number of attacks, number of emergency
visits and bronchiolitis scores. However, it is well known
that breastfeedingis crucial for preventing the develop-
ment of many viral diseases, including acute bronchi-
olitis. Studies have illustrated that children who do not
receive breast milk experience acute bronchiolitis more
frequently (3,27).

CONCLUSION AND RECOMMENDATIONS

This study identified important risk factors for acute
bronchiolitis, particularly highlighting the impact of
low income and socio-economic status. Additionally,
preterm birth and postnatal complications were found
to exacerbate the disease course.

Recommendations

«  Parent Education: Educational programmes should
be implemented for parents, focusing on the dan-
gers of smoking, the benefits of breastfeeding and
hygiene practices. Awareness of the transmission
of viral infections should also be raised.

«  Preterm and Postnatal Monitoring: Regular ante-
natal care should be provided for infants at risk of
preterm birth, and children with postnatal compli-
cations should be closely monitored.

« Socio-Economic Support: Health policies should be
developed to improve healthcare access for low-in-
come families.

« Allergen Exposure: Parent education regarding
household allergens and hygiene should be empha-
sised, and efforts to minimise allergen exposure in
the home should be encouraged.

«  Chronic Disease Monitoring: Children with recur-
rent bronchiolitis should be closely monitored
for potential chronic conditions, such as asthma,
and early intervention should be considered when
necessary.

By implementing these recommendations, the preven-
tion and management of acute bronchiolitis could be
improved, potentially reducing both the disease burden
and healthcare costs.
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