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Abstract

Background: Recurrent wheeze in infancy is a common clinical problem and one of

the most important causes of health facility visits in Bangladesh. Recurrent wheeze

is an important manifestation of bronchiolitis, pneumonia and asthma.

Objectives: The study was conducted to identify the risk factors associated with

recurrent wheeze in infancy.

Methods: This case control study was conducted at Dhaka Shishu Hospital and Dhaka

Medical College Hospital (DMCH) during August 2008- June 2009 including 50 infants

(1- 12 months of age) with recurrent (3 or more) wheeze or wheeze persisting for more

than one month during first year of life as study group and 50 children (12 months to 24

months of age) who had no wheeze during first year of life as control group

Results: The study group comprised of 34 (68.0%) male and 16(32.0%) female infants

and control group included 31(62.0%) male and 19 (38.0 %) female children. The mean

age of study group was 9 months and that of the control group was 18 months. The

median age of first attack of wheeze was 4 months. Twenty one (42.0%) infants in study

group and 29 (58.0%) in control group were exclusively breastfed. On the other hand, 29

(58.0%) studied cases and 21(42.0%) controls were mixed fed (formula, cow’s milk, suji

along with breast milk).The study children who were exclusively breastfed had lesser

incidence of recurrent wheeze than those who were mixed fed but the difference was not

significant (P> 0.05). There was past history of bronchiolitis in 45 (90.0%) cases of study

group in comparison to only 3 (6.0%) cases of control group (p <0.05).  Past history of

pneumonia was present in 15 (30.0%) cases of study group compared to only 3 (6.0%)

cases of control group (P <0.05). There was history of mother’s asthma among 14 (28.0%)

infants of study group versus only 1 (2.0%) mother of control group (P <0.05). There was

history of father’s asthma in 8 (16.0%) cases of study group in comparison to none of

control group (P<0.05). In this study we observed that 11 (22.0%) infants of study group

had sibs suffering from wheeze  compared to only 3 (6.0%) children of control group

(<0.05). Sixteen (32.0%) infants of study group versus only 6 (12.0%) children of control

group had atopic dermatitis and  33 (66.0%) cases of study group had suffered from

allergic rhinitis whereas only 10 (20.0%) children had allergic rhinitis in control group

(P<0.05). Atopic dermatitis and allergic rhinitis among study children were significantly

associated with recurrent wheeze during infancy. Twenty (40.0%) study cases had exposure

to tobacco smoke compared to 22 (44.0%) cases of control group. Exposure to tobacco

smoke was not found to be associated with recurrent wheeze (P >0.05)

Conclusion: The risk factors of recurrent wheeze in infancy  identified in this study

were past history of  bronchiolitis , past history of pneumonia, asthma in parents

(father and mother), wheeze in other sibs  and atopic condition in children (atopic

dermatitis, allergic rhinitis). Exclusively breastfed children had lesser incidence of

recurrent wheeze than those who were mixed fed but the difference was not significant

and  exposure to tobacco smoke was not associated with recurrent wheeze in infancy

in the present study.
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Introduction

Respiratory diseases in children are the major causes
of hospital visits in Bangladesh.1 Wheeze during first
year of life is a very frequent condition worldwide: 45%
experience at least one episode and 23% experience
recurrent wheeze. 2,3 Recurrent cough and wheeze in
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infancy are common problems in general paediatric
outpatient clinics and practice. 4,5 Atopic conditions
such as asthma, atopic eczema, allergic rhinitis are
prevalent significantly among Bangladeshi children.6

Wheeze is an important manifestation of bronchiolitis,
bronchial asthma, pneumonia and requires
hospitalization in many cases. Family history of atopy,
asthma, parental smoking  are more common in
wheezing infants. With this background this study
was conducted to identify the risk factors associated
with recurrent wheeze in infancy.

Materials an Methods

 This is a case control study that was conducted at
Dhaka Shishu Hospital and Dhaka Medical College
Hospital (DMCH) during August 2008 to June 2009.
Dhaka Shishu (Children) Hospital is the largest
paediatric   hospital of Bangladesh   having about 600
inpatient beds and an Out Patient Department (OPD)
catering 500-700 sick children daily. Dhaka Medical
College Hospital (DMCH) is the   premier   medical
college hospital of Bangladesh in which the paediatric
inpatient department   has 90 beds and Out Patient
Department (OPD) has about 300-500 daily
attendance. The study included 50 infants (1- 12
months of age) with recurrent (3 or more) wheeze or
wheeze persisting for more than one month during
first year of life, born with uneventful delivery who were
thriving well ( weight for age >3rd centile) as study
group and 50 children (12 months to 24 months of
age) who had no wheeze during first year of life, born
with uneventful delivery, hospitalized for reasons other
than wheeze, who were thriving well ( weight for age
>3rd centile) as control group. Both the cases and
controls were selected from the outpatient and
inpatient departments of above mentioned institutes.
The cases were enrolled consecutively after taking
informed consent from the parents. The studied infants
and children who were admitted to the hospital had
different reasons for hospitalization like bronchiolitis,
pneumonia, febrile convulsion, diarrhea etc. A detail
history was taken from care givers of all children
including  the sociodemographic characteristics such
as age, sex, birth weight, gestational age season of
birth, breast feeding, feeding practices, parent’s
education, socio-economic status, exposure to
tobacco smoke and past  history of lower respiratory
tract infection (LRTI) like pneumonia and bronchiolitis,
family history of asthma in parents and presence of
wheeze in other sibs and  atopic conditions in children
themselves like  atopic dermatitis, allergic  rhinitis.
Informed consent was taken from the parents of the

patients before including  their children in the study.
All data were entered, checked, rechecked   and
scrutinized   following standard procedure and
analysed by SPSS programme.

Results

The study group comprised of  infants from 1 month

to 12 months of age and   control group included

children aged between 13 months to 24 months. The

mean age of study group was 9 months and that of

the control group was 18 months. The median age of

first attack of wheeze was 4 months. Gestational age

and birth weight was similar in both the groups.

Educational, professional and economic background

of parents were also similar in study and control group.

In the present study, 34 (68.0%) cases were male in

study group versus 31(62.0%) in control group and 16

(32.0%) cases were female in study group versus 19

(35.0%) in control group. About two third of the study

children were male and remaining one third were

female (Table-1). Evaluating the gestational age, term

(e”37 wks) born  babies were 45 (90.0%) and preterm

(< 37 wks) born babies were 5 (10.0%) in both the

groups. In study group,  43 (86.0%) cases weighed

more than 2500 gm and 44(88.0%) children of control

group weighed more than 2500gms at  birth whereas

7(14.0%)  infants of study group weighed less than

2500gms at birth and 6 (12.0%) children of control

group weighed less than 2500 gm at birth.

Table-I

Sex distribution of study and control children

Gender Study group Control group

n(%) n(%)

Male 34 (68.0) 31 (62.0)

Female 16 (32.0) 19 (38.0)

Twenty one (42.0%) infants in study group and 29
(58.0%) in control group were exclusively breastfed.
On the other hand, 29 (58.0%) study cases and
21(42.0%) controls were mixed fed (formula, cow’s
milk, suji along with breast milk) (Table-II). The study
children who were exclusively breastfed had lesser
incidence of recurrent wheeze than those who were
mixed fed but the difference was not significant (P>
0.05).
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There was past history of bronchiolitis in 45 (90.0%)
cases of study group in comparison to only   3 (6.0%)
cases of control group. Past history of bronchiolitis
was found to be significantly associated with
recurrent infantile wheeze (P <0.05) (Table -III).There
was past history of pneumonia   in   15 (30.0%)
cases   of study group compared to only 3 (6.0%)
cases of control group. Past history of pneumonia
was also found to be significantly associated with
recurrent infantile wheeze (P< 0.05) (Table -3).There
was history of asthma among 14 (28.0%) mothers of
study group in comparison to only 1 (2.0%) mother
of control group. Most of the children (49/50  ; 98.0%)
of control group didn’t have a history of maternal atopy.
History of maternal asthma is significantly associated
with recurrent infantile wheeze (P< 0.05) (Table-
3).There was history of father’s asthma in 8 (16.0%)
cases of study group in comparison to none of control
group. So history of parent’s asthma was also
significantly associated with recurrent infantile
wheeze (P<0.05) (Table-3).In this study we observed

that among 11 (22.0%) cases of study group had
recurrent wheeze in other sibs and only 3 (6.0%)
children of control group had recurrent wheeze in
other sibs. Recurrent wheeze in other sibs in the
family was  also found to be significantly associated
with recurrent wheeze in infancy  (P<0.05). (Table-
III).  Among   the atopic conditions, 16 (32.0%) infants
of study group had atopic dermatitis whereas only 6
(12.0%) children of control group had atopic
dermatitis. Presence of atopic dermatitis was
significantly associated with recurrent infantile
wheeze (P< 0.05) (Table-III). Thirty three (66.0%)
cases of study group had suffered from allergic rhinitis
whereas only 10 (20.0%) children had allergic rhinitis
in control group. Allergic rhinitis was significantly
associated with recurrent wheeze in infancy (P <
0.05) (Table-III). Twenty (40.0%) study cases had
exposure to tobacco smoke compared to 22 (44.0%)
cases of control group. Exposure to tobacco smoke
was not found to be associated with recurrent wheeze
(P >0.05) (Table-III).

Table-II

Association between feeding practice and recurrent infantile wheeze

Feeding practice Study group Control group P Odds  ratio

n (%) n (%) value (95% CI)

EBF 21 (42.0%) 29 (58.0%) 0.109 0.52 (0.22-1.25)

Mixed 29 (58.0%) 21 (42.0%)

(EBF: Exclusive breast feeding)

Table-III

Association of following risk factors with recurrent infantile wheeze

Risk factors Study group Control group P Odds  ratio

n =50(%) n =50 (%)  value (95% CI)

PHO Bronchiolitis 45(90.0) 3(6.0) 0.001 141 (27.29- 887.07)

PHO Pneumonia 15 (30.0) 3 (6.0) 0.001 6.71 (1.64 – 31.83)

Mother’s  asthma 14(28.0) 1(2.0) 0.001 19.06 (2.41- 405.91)

Father’s asthma 8(16.0) 0(00.0)  0.002 Undefined

Infantile wheeze in sibs 11 (22.0) 3 (6.0) 0.021 4.42 (1.03 – 21.63)

Atopic dermatitis 16 (32.0) 6 (12.0) 0.015 3.45 (1.11 – 11.17)

Allergic rhinitis 33(66.0) 10 (20.0) 0.001 7.76 ( 2.88 – 21.49)

Tobacco smoke 20(40.0) 22(44.0) 0.573 0.85 (0.35 -2.03)
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Discussion

This case control  study was undertaken to determine
the risk factors associated with recurrent wheeze in
first 12 months of life.  This study was conducted on
children having similar sociodemographic features. The
mean age of study cases and controls were 9 months
and 18 months respectively. This study has provided
us with an opportunity to identify  some of the risk
factors of recurrent wheeze in infancy. The knowledge
of risk factors is important to counsel the parents and
necessary to be able to deliver better care to the infants
attending with recurrent wheeze.

The present study found that more male infants
experienced recurrent wheeze than females both in
the study and control groups though the difference
was not significant. A study in Chinese Taipei observed
that majority of children with lower respiratory infections
was boys.7  An European study also demonstrated
that male sex was a significant risk factor for recurrent
wheezing.8 Boys are more likely to have smaller
airways for their lung size than girls and this
potentially put them at increased risk for respiratory
tract infection. 9

Breast feeding has long been believed to be protective
for recurrent wheeze among non-atopic children.10 This
study also showed that children who were exclusively
breast fed were more protected from recurrent wheeze.
American academy of Pediatrics has recommended
breast feeding to decrease the risk of lower respiratory
tract disease in children.11 Exclusive breast feeding
is protective for acute bronchiolitis and infants with
RSV bronchiolitis who need hospitalization  during
the first episode will be most likely to have higher
recurrence of wheezing episodes in the subsequent
12 months. 12

 The present study found that past history of
bronchiolitis had a significant association with recurrent
wheeze in infancy.  Acute lower respiratory infection
(ALRI) early in life has been implicated as a factor for
adverse respiratory outcomes later in life. Pneumonia
and bronchiolitis are important causes of Acute lower
respiratory infection (ALRI) with wheezing.13,14 This
study observed that personal history of atopic
dermatitis and allergic rhinitis was  significantly
associated with recurrent infantile wheeze. Atopic
wheezers are more likely to have a family history of
asthma or a personal history of atopic dermatitis.15 A
study in Bangladesh also showed that children below

2 years of age were 3.5 times more vulnerable to
recurrent wheeze if they have allergic conjunctivitis
and 4 times more vulnerable to recurrent wheeze if
they have allergic rhinitis.16

 In this study it was observed that presence of history
of maternal asthma, paternal asthma, presence of
wheeze in other sibs were significantly associated
with recurrent wheeze in infancy.  Wheeze in infancy
is significantly associated with maternal asthma.17 A
study in Latin America observed that maternal asthma
and atopy are related to increased risk of developing
bronchiolitis.12 An European study found that family
history of atopy was a significant factor for bronchiolitis
and wheezing.18 A study from USA revealed that risk
of bronchiolitis among infants born to mothers who
had both asthma and smoking habit during pregnancy
was at  50% greater risk than that of infants with
neither risk factors.19 Maternal asthma and atopy
were more frequently observed in cases of bronchiolitis
than in controls in a study in UK.19 Parental history
of asthma increases the risk of developing lower
respiratory infection  in early life.20 A case control
study in  Gambia where the prevalence of asthma is
much lower than in  UK showed that maternal asthma
was associated with RSV bronchiolitis in infants.21

The present study didn’t find significant association
between environmental smoke exposure (tobacco
smoke) and recurrent wheeze in infancy. Passive
smoking has frequently  been reported as a risk factor
for respiratory infection in children.22 A meta analysis
from Australia provided strong evidence that exposure
to environmental tobacco smoke causes adverse
respiratory health outcomes and confirms that the child
of a parent who smokes is at approximately twice the
risk of having a serious lower respiratory infection,
this association was very pronounced in children
younger than two years of age.23

The risk factors of recurrent wheeze in infancy identified
in this study were past history of bronchiolitis, past
history of pneumonia, history of father’s and mother’s
asthma, presence of atopic conditions like atopic
dermatitis, allergic rhinitis in children and presence of
wheeze in other sibs. Exclusively breastfed children
had lesser incidence of recurrent wheeze than those
who were mixed fed but the difference was not
significant and  exposure to tobacco smoke was not
associated with recurrent wheeze in infancy in the
present study.
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