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Abstract
Objectives: The main objective was to determine the prevalence of recurrent wheezing (RW)
among infants and toddlers as well as the prevalence of asthma predictive risk factors among
those with RW.
Materials and methods: A prospective study of a cohort of babies recruited after their birth
during July 2015–June 2017. Mothers were contacted using the WhatsApp messaging system for
digital follow-up on their baby’s condition at 3-monthly intervals until they were 18 months
old. Information on wheezing and its correlates were collected by digital follow-up and corroborated at an in-person interview and examination of their baby at 18 months of age. Recurrent
wheezing was defined as more than three episodes of wheezing or its correlates during the
follow-up period.
Results: There were 338 males (41.5%) and 476 (58.5%) females. Overall, 31.1% (95% CI = 27.9%,
34.4%) had RW by 18 months and the same number had RW during their first year of life. Of the
infants with RW, 121 (47.8%; 95% CI = 41.6, 54.2) had at least one or both of the major criteria
and/or at least two minor criteria of the stringent Asthma Predictive Index (API). Of those
with RW, 32.0% received antihistamine and 20% had received antibiotics on their last visit to a
physician for wheezing or symptoms of cough, cold, and/or breathing difficulty.
Conclusions: Nearly a third of infants and toddlers had RW and nearly half of the infants with
RW had risk factors fulfilling the criteria of the stringent API.
© 2021 Codon Publications. Published by Codon Publications.
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Introduction

Materials and methods

Asthma is a chronic inflammatory disease of the airway
that causes a reversible airflow obstruction characterized
by symptoms such as wheezing, chest tightness, and/or
coughing. Making a diagnosis of asthma in early childhood
is difficult. This is largely in part due to the heterogeneity of asthma, which has been recognized.1,2 The classical
approach to making the diagnosis of asthma has been to
define asthma based on clinical diagnostic criteria and
then using atopic or allergic features to identify subgroups
of asthma or what is now considered to be phenotypes of
asthma.1–4 Symptoms of airway obstruction such as recurrent wheezing (RW) and features suggestive of reversible
airway obstruction are central to most asthma definitions
and support the diagnosis of asthma. However, wheezing
in early childhood has different causes. On many occasions,
acute respiratory infections (ARI) can be associated with
wheezing and vice versa acute exacerbation of asthma can
be triggered by an ARI in young children. Then, there is the
possibility of viral infection causing damage to the airway
and predisposing to asthma. Thus, a complex relationship
between wheeze, ARI, and asthma exists in early childhood. There are different phenotypes of asthma in children
who present with RW.5–7 One of the many reported classifications of asthma phenotypes categorizes children with RW
into those who are (1) transient wheezers; (2) non-atopic
wheezers; and (3) persistent wheezers.6 RW in young children has been shown to be an important objective correlate of asthma phenotypes in several studies.8–10
It is commonly agreed that recurrent symptoms of airway
obstruction such as wheezing, cough, and chest tightness
are non-specific manifestations of more than one phenotype of asthma and a significant proportion of these children would not wheeze as older children and adults.6,7 It is,
therefore, difficult to predict which of these children will go
on to wheeze or have asthma as older children and adults.11
The Asthma Predictive Index (API) originally proposed by
Castro-Rodriguez provided a framework to predict outcomes
of early childhood RW.10 Despite their intrinsic and practical
limitations, results from recent studies have confirmed the
usefulness of early clinical predictor indices of asthma such
as the stringent API for identifying young children at risk
for later development of asthma.12–14 This prediction about
the risk of asthma in later childhood and adulthood assumes
added significance for adequate treatment of these children
presenting with symptoms of RW in early childhood. It has
been shown that both under-treatment and over-treatment
is common in young children presenting with RW.15
Barbados, one of the English Caribbean countries has
a population of 284,000 which includes 53,000 children
under the age of 16 years. It is reported to have a fairly
high prevalence of Asthma among school children.16 Asthma
is a common cause of hospital admissions in this country.17
However, there are no regional prospective studies on the
epidemiologic characteristics of RW in the first few years
of life. In this study, we determine the prevalence of RW
which is central to most asthma phenotypes among a
cohort of toddlers recruited at birth and followed up to
18 months. Additionally, we report on the prevalence of
asthma predictive risk factors in the same cohort. We also
explore the management of young children with RW.

Study design, cohort enrollment, and ethical
approval
This is a prospective study of a cohort of children recruited
immediately after their birth. Over 90% of all deliveries in
Barbados take place at the Queen Elizabeth Hospital (QEH),
which is the only publicly funded tertiary care hospital in
this country. All newborns after their delivery are cared for
by the admitting pediatric consultant until the time of discharge. Recruitment was done during the period between
July 2015 and June 2017. Babies born on the days when the
principal investigator (PI) was the consultant pediatrician
responsible for admissions at the QEH (on an average of six
admission days per month) were eligible for enrollment in
this study. Babies that were sick and required care in the
neonatal intensive care unit and those that were premature or had any other abnormality such as major congenital malformations were excluded from enrollment. Babies
were also excluded from enrollment if their mother did not
use the WhatsApp messaging system, as it was the proposed tool to be used for digital follow-up of the babies in
this study. Informed consent was sought from the mother
of the babies eligible for enrollment. Babies of consenting
mothers were enrolled in this study.
Necessary ethical approval was obtained from the ethics committee at the QEH. Informed written consent was
obtained from the mothers of all newborn babies enrolled
in this study cohort.

Baseline data collection
All mothers of the babies enrolled in this study had a
10-minute interview with the PI prior to their discharge
from the hospital. This interview was used to record historical baseline data on asthma and allergies in the parents
and any siblings, to counsel the mother on symptoms of
asthma, atopic dermatitis (AD), and allergic rhino-conjunctivitis (ARC) in babies, to discuss the follow-up processes
and to record the mother’s WhatsApp phone number. They
were advised to seek appropriate medical attention for any
symptoms of asthma, AD or ARC at the appropriate medical
facility as they would have done otherwise. Additionally,
the mother was advised to maintain a record of the symptoms of asthma, AD, ARC with the date of onset and of
the visit to a physician for these symptoms along with the
date, the diagnosis and the treatment given to the child,
if any. An enrollment number was assigned to the baby (to
be used for identification purposes during the follow-up)
as well as the name and contact WhatsApp number of the
PI was shared with the mother via a WhatsApp message
for her record. Additionally, she was given the option of
using WhatsApp for raising any queries with the PI about
any medical problem in her baby.

Study cohort follow-up
In keeping with the pre-decided study protocol, mothers of all the babies in this cohort were contacted using

Prevalence of recurrent wheezing in infants and toddlers in Barbados
the WhatsApp messaging system at 3, 6, 9, 12, 15, and 18
months of age for follow-up. This follow-up was conducted
by the PI to ensure privacy and personal data protection.
Mothers were asked several questions from a predesigned
questionnaire. The PI also answered any specific question
pertaining to her child’s wheezing or other related allergic
conditions.
Additionally, mothers of babies who had RW during
the 18-month follow-up period were called in for an
in-person interview at a mutually agreed convenient time
soon after the baby was 18 months old. The interview
was designed for 30 min and both the mother and the
baby were seen for this interview. The same questionnaire used for the digital follow-up was again used for the
in-person interview. During this in-person interview, data
collected from the mother during the digital follow-up at
3, 6, 9, 12, 15, and 18 months were corroborated with
the mother and the record maintained by the mother.
Additionally, all the records of doctors’ visits and medications prescribed for the child in the past 18 months that
were available from the mother were reviewed. The child
was also examined for any tell-tale signs of AD or ARC
that were present.

Data collection questionnaire
The set of questionnaires used for the digital follow-up as
well as for the maternal in-person interview after the 18th
month was compiled based on the International Study of
Asthma and Allergies in Childhood (ISAAC) core questionnaires and questionnaire developed by the International
Study of Wheezing in infants with adaptations to suit the
local practices in this country.18,19 Items in the questionnaire
were designed to collect information on physician-diagnosed asthma, wheezing, and other correlates of wheezing
such as nocturnal cough, use of asthma medications such
as inhalers (Ventolin or Berotec or Asthalin), or oral medications such as Bronchomat or Ventolin (Salbutamol containing oral syrup that is locally available) or nebulization
for illness with cold, cough, and breathing difficulty. The
second set of questions were designed to elicit historical
features suggestive of AD in the child, historical features
suggestive of ARC such as recurrent sneezing bouts, recurrent cold without fever, itching or rubbing of nose, runny or
recurrent episodes of red discoloration or itching or eyes.
The third set of questions were designed to elicit factors
predictive of asthma in children with RW. Additionally,
there were questions (fourth set) to collect information on
all consultations with a physician for symptoms of wheezing, cough, cold, breathing difficulty or any of the symptoms of AD and ARC including diagnosis and treatment.
Lastly, there were questions (fifth set) on the use of any
home remedies, over-the-counter medications and/or medications prescribed by a physician which the mother had
used for wheezing in her child.

Measured outcome
The outcome measured included prevalence of RW which
was defined as a history of wheezing and/or other possible
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correlates of wheezing such as the use of prescribed oral
bronchodilator medications, use of prescribed asthma
inhalers, and having been nebulized for cough and cold at
a health care facility on more than three occasions. The
prevalence of RW was assessed at 12 months and then
again at 18 months. Additional outcome measures included
prevalence of the major and minor criteria of the stringent
API.20 The third set of outcomes measured included the
point of care and the nature of treatment received during
the last episode of wheezing.

Data management and statistical analysis
Data collection, both at the time of digital follow-up and
during the face-to-face interview was accomplished using a
data collection sheet. The data collection sheets were anonymized by the use of enrollment numbers assigned at the
time of enrollment. At the start of digital follow-up as well
as during the face-to-face interview, the mother was asked
to confirm the enrollment number of her child. All data
were entered into a Microsoft Access database on the day
of data collection by a research assistant who was given
one day’s training in the data entry technique. The database itself was also anonymized with enrollment number
as the only identifier and was password protected. All data
pertaining to the enrollment itself was stored in a password-secured Microsoft Access database where the child
was identified by the mother’s initials followed by the date
of birth and the mother was identified by the mother’s initials followed by her mobile phone number. This database
was used by the principal investigator for contacting the
mother for the follow-up of her child. Microsoft Excel was
used for basic data analysis and generation of tables and
graphs. Statistical analyses were performed using Vassar
Statistical package. Categorical variables were reported as
frequency counts and percentages with a 95% Confidence
Interval (continuity correction). They were compared using
the Chi-square test. The strength of the association was
analyzed using Odds Ratio. P values of less than 0.05 were
accepted as statistically significant.

Results
Cohort characteristics
There were 944 newborns, consisting of 457 (48.4%) males
and 487 (51.6%) females, born during July 2015 through
June 2017, who were enrolled in this study cohort. Over
the same period, there were a total of 5198 live births at
the QEH which consisted of 2507 (48.2%) males and 2691
(51.8%) females. Among the babies enrolled in the study
cohort, 130 (13.8%) were lost to follow-up. Table 1 shows
the characteristics of the babies enrolled in this study. Of
the 814 toddlers who completed at least 18 months follow-up and had a clinical assessment along with a faceto-face interview of their mother, there were 338 males
(41.5%) and 476 (58.5%) females. This difference in gender
proportion of the final study cohort when compared to
the cohort at enrollment was statistically not significant
(P = 0.0612).
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Table 1 Characteristics of the 944 babies enrolled in the
study cohort.
Characteristics

Birth weight for gestational age
Small for gestational age
Appropriate for gestational
age
Large for gestational age
Gender
Male
Females
Parity
Primi-parous
Multi-parous
Maternal age
≤20 Years
21–35 Years
≥35 Years
Antenatal care
Yes
No

Study cohort All livebirths
(N = 944)
(N = 5198)
No. (%)
No. (%)
61 (6.5)
847 (89.7)

597 (11.5)
4373 (84.1)

36 (3.8)

228 (4.4)

457 (48.4)
487 (51.6)

2507 (48.2)
2691 (51.8)

328 (34.7)
616 (65.3)

1966 (37.8)
3232 (62.2)

274 (29.0)
580 (61.4)
90 (9.5)

1567 (30.3)
3052 (58.7)
579 (11.1)

908 (96.2)
36(3.8)

4781 (95.8)
417 (4.2)

Prevalence of RW in toddlers
The prevalence rate of RW in this cohort of toddlers who
were followed up from birth until 18 months is shown in
Table 2. Overall, there were 253 (31.1%; 95% CI = 27.9, 34.4)
toddlers who had RW during their 18-month follow-up.
The same number, 253 (31.1%; 95% CI = 27.9, 34.4), of children had RW during the first year of life. No new cases of
RW were added at the 15- or 18-month follow-up. There
were 91/165 (55.1%; 95% CI = 47.2%, 62.8%) occasions where
a mother reported to have used oral asthma medication
that was prescribed by a physician for cough, cold, and/or
breathing difficulty in her toddler but not being aware that
the medication was prescribed for wheezing. Similarly,
there were 48/143 (33.6%; 95% CI = 26.0%, 42.0%) occasions
where a mother reported that the toddler was nebulized
on a visit to the physician for cough, cold, and/or breathing
difficulty but did not know that it was for wheezing in her
child.

Prevalence of factors associated with the high
prediction of asthma
The prevalence rates of the asthma predictive factors
among infants with RW and among those without RW
during the first year of life are shown in Table 3. History
of physician-diagnosed AD (OR = 1.52; 95% CI = 1.11, 2.07;
P = 0.0106), ARC (OR = 2.37; 95% CI = 1.72, 3.76; P <0.0001),
and physician-diagnosed asthma in parents (OR = 1.64; 95%
CI = 1.16, 2.31; P = 0.0050) were all significantly more common among toddlers with RW. Of the toddlers with RW,
121 (47.8%; 95% CI = 41.6, 54.2) had at least one or both
of the major criteria and/or two or more minor criteria

Table 2 Prevalence of recurrent wheezing and/or
correlates of wheezing at 18 months of age among a cohort
of toddlers born during 2015 through 2017 in Barbados.
Follow up data on recurrent
wheezing and/or correlates of
wheezing

Number
(n=814)

%
(95% CI)

Asthma diagnosed by a physician

11

Wheezing detected by a physician
or a nurse
Use of asthma inhalers prescribed
for cough, cold or breathing
difficulty
Use of oral asthma medications
prescribed for cough, cold,
breathing difficulty
History of nebulization treatment
for cough, cold or breathing
difficulty
Physician-diagnosed Asthma;
OR wheezing and/or use of
prescribed asthma inhalers/oral
medicine/history of nebulization
on more than three occasions.

176

1.4
(0.7, 2.5)
21.6
(18.9, 24.6)
10.9
(8.9, 13.3)

89

165

20.3
(17.6, 23.2)

143

17.6
(15.1, 20.4)

253

31.1
(27.9, 34.4)

of the stringent API. Of note, 52.2% of toddlers with RW
did not have the required number of criteria predictive
of asthma in later childhood. There were 45/144 (31.2%;
95% CI = 23.9%, 39.6%) occasions among toddlers with RW
and 130/561 (23.2%; 95% CI = 19.8%, 26.9%) among toddlers without RW where there was a history suggestive of
(including a prescription of steroid cream from a physician)
AD but the mother was informed of a diagnosis of AD. The
difference in the rate diagnosis from a physician and those
based on historical features suggestive of AD was statistically significant (P<0.0001). Similar differences in the rates
were seen between the physician-diagnosed ARC and the
historical features suggestive of ARC (P<0.0001) as well as
between the rates of physician-diagnosed parental asthma
and history suggestive of parental asthma (P<0.0001).

Point of care and discharge medication for acute
onset wheezing or its correlates
Table 4 shows the point of care during the last visit to a
physician for wheezing or where medications for wheezing were prescribed by a physician among the cohort of
253 toddlers with RW. Overall, 121 (47.8%; 95% CI = 41.6%,
54.2%) toddlers with RW during their last acute presentation with wheezing or symptoms of cold, cough, or breathing difficulty for which medications to relieve wheezing
were prescribed, received their medical care at the government-funded primary health care centers (polyclinics).
For the toddlers with RW, a recall or record of discharge
medications prescribed during the last visit to a physician
for wheezing or symptoms of cold, cough, and/or breathing
difficulty where one or more medications to relieve wheezing was prescribed is shown in Table 5.
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Table 3 Prevalence rates of asthma predictive factors a mong a cohort of infants born during 2015 through 2017 in Barbados.
Asthma Predictive Factors

Recurrent Wheezing
(n = 253)
Numbers (%; 95% CI)

Without Recurrent Wheezing
(N = 561)
Numbers (%; 95% CI)

History of physician-diagnosed Atopic Dermatitis
History suggestive of Atopic Dermatitis
History of physician-diagnosed Allergic
Rhino-Conjunctivitis
History suggestive of Allergic Rhino-Conjunctivitis
History of physician-diagnosed asthma in one or
both parents
History suggestive of asthma in one or both parents

99 (39.1; 33.1, 45.5)
144 (56.9; 50.6, 63.1)
103 (40.7; 34.6, 47.1)

167 (29.8; 26.1, 33.8)
297 (52.9; 48.7, 57.1)
126 (22.5; 19.1, 26.2)

154 (60.9; 54.5, 66.9)
71 (28.1; 22.7, 34.1)

209 (37.3; 33.3, 41.4)
108 (19.2; 16.1, 22.8)

89 (35.2; 29.4, 41.5)

135 (24.1.4; 20.6, 27.9)

Table 4 Point of care during the last visit to a physician
476 for wheezing or cold, cough or breathing difficulty
where medications to relieve wheezing was prescribed
among cohort of 253 toddlers with recurrent wheezing in
Barbados.

Publicly funded Polyclinic
Private paediatrician
Private General
Practitioners
Accident and Emergency
at QEH
Alternative Practitioners

Point of care
(n = 253)

Number
(%; 95% CI)

121
49
36

(47.8; 41.6, 54.2)
(19.4; 14.8, 24.9)
(14.2; 10.3, 19.3)

29

(11.5; 7.9, 16.2)

11

(4.4; 2.3, 7.9)

Overall, 173 (68.4%; 95% CI = 62.2, 74.0) toddlers with
RW who visited a physician for an acute onset wheezing
and/or cold, cough, or breathing difficulty were discharged
home on oral bronchodilator medication compared with 88
(34.8%; 95% CI = 29.0, 41.0) discharged on inhaled short-acting bronchodilators. This difference in the proportion of
toddlers discharged on oral and inhaled bronchodilators
was statistically significant (P <0.0001). All 67 toddlers discharged on inhaled corticosteroids had received inhaled
short-acting bronchodilators on discharge. There were
10 (4.0%; 95% CI = 2.0%, 7.4%) toddlers who were not discharged on any medication for the relief of their wheezing
although they received one or more nebulization during
their visit to the physician.
Looking to identify factors associated with those
infants with RW and high predictive index for asthma, we
analyzed the pattern of prescription of discharge medications. Among the 121 infants with stringent API predictive
of asthma and 132 infants with stringent API not predictive
of asthma, 83 (68.6%; 95% CI = 59.4%, 76.6%) and 90 (68.2%;
95% CI = 59.4%, 76.8%), respectively, were discharged on
oral medications (OR 1.01; 95% CI = 0.6, 1.7; P = 0.5260)
and 55 (45.5%; 95% CI = 36.5%, 54.7%) and 33 (25%; 95% CI =
18.1%, 33.4%) had received short-acting inhaled bronchodilators (OR = 2.5; 95% CI = 1.5, 4.3; P = 0.0006) for relief of
wheezing, respectively. Among the 121 infants with stringent API predictive of asthma and 132 infants with stringent
API not predictive of asthma, 68 (56.2%; 95% CI = 46.9%,

Table 5
recurrent
for acute
difficulty
wheezing

Discharge Medication of the toddlers with
wheezing from their last visit to a physician
onset wheezing and/or cough, cold or breathing
where one or more medications to relieve
was prescribed.

Medications prescribed

Nos.

Percentage
(95% CI)

Oral Medicine for Wheezing
(Salbutamol)
Inhaled Medicine for relieving
wheezing (Salbutamol)
Inhaled Medicine for preventing
wheezing (Inhaled Corticosteroids)
Oral Prednisolone

173

Oral Chlorpheniramine in any
of the forms
Oral third generation antihistamines
(Cetirizine, Loratidine)
Oral Bromhexine

81

Oral Antibiotics (any one of them)

53

68.4
(62.2, 74.0)
27.7
(22.3.0, 33.7)
26.5
(21.2, 32.4)
52.2
(45.8, 58.4)
32.0
(26.4, 38.2)
5.5
(3.2, 9.3)
7.5
(4.7, 11.7)
20.9
(16.2, 26.6)

70
67
132

14
19

65.1%) and 64 (48.5%; 95% CI = 39.8%, 57.3%), respectively,
were discharged on oral steroids (OR 1.36; 95% CI = 0.83,
2.23; P = 0.2191) and 51 (42.2%; 95% CI = 33.3%, 51.5%) and
16 (12.1%; 95% CI = 7.3%, 19.2%) had received short-acting
inhaled steroids (OR = 5.28; 95% CI = 2.8, 9.97; P < 0.0001)
for relief of wheezing, respectively. Prescriptions for both
the antibiotics and the antihistamines were statistically not
significant.

Discussion
In this first longitudinal follow-up study (Barbados Asthma,
Atopic Dermatitis and Allergic Rhino-conjunctivitis Study)
of a birth cohort, we report on the prevalence of RW at
18 months of age and the factors predictive of asthma
in late childhood. The baseline demography (Table 1) of
the studied cohort was representative of the babies born
in Barbados over the same period. The findings from this
study show that 31.1% of the toddlers had RW by the age
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of 18 months and the same number of children had RW
during their first year of life. This is much higher than those
reported from many European countries and even higher
than those reported from neighboring Latin American
countries.20–23 International comparisons of the prevalence
of RW during the first few years of life have found a high
prevalence of this condition, with large variability in different regions of the world.19–22 Prevalences of RW in infancy
in the Latin America and Caribbean (LAC) region have
been reported to be higher as compared to those of the
European region.21–23 It is also reported that RW in infancy
and early childhood are likely to be more severe and frequent in countries of the LAC region.21–24 Seasonal trans-Atlantic Sub-Saharan dust storms and the climatic conditions
of the Caribbean region have been implicated in the high
incidence of wheezing and asthma in this part of the
world.25–27 The use of the multiple correlates of wheezing
(having had oral bronchodilators or inhaled bronchodilators
or nebulization) as opposed to the use of wheezing in most
other studies, could have increased the chances of detecting asthma phenotypes in this study. A very small proportion of toddlers having been given a diagnosis of asthma in
this study is in keeping with the known and inherent difficulty in making this diagnosis in young children.
Our study also looked at the prevalence of factors
used for predicting asthma in preschool children. The
stringent API has been statistically validated as a clinical
tool for asthma predication.10,12–15 In this cohort, toddlers
with RW had a significantly higher proportion of history of
physician-diagnosed AD, ARC, and parental asthma when
compared to those without RW (Table 3). All these three
features are criteria for asthma prediction and their positive association with the likelihood of asthma in later childhood and into adulthood is well established.10,12–15 Nearly
half of those with RW had one or both major criteria and/
or had at least two of the minor criteria of the stringent
API. These findings are in keeping with the high prevalence
of asthma and the high proportion of pediatric admissions
from asthma among the older children seen in this population and other countries Caribbean region.16,17,28,29 Those
infants with RW who had a high stringent API were more
likely to have been prescribed inhaled short-acting beta-agonist and inhaled corticosteroids compared to those who
did not have a high API. Another notable finding was that
over half of the infants with RW did not have the factors for
the stringent API. These infants are likely to have wheezed
from respiratory infections and are unlikely to continue to
wheeze as older children or adults. Similar observations
have been made in other studies.6,7,15,24,30–32
Although a minor criterion for API, physician-diagnosed
ARC (40.7%) and symptoms suggestive of ARC (60.9%) were
the most common associated allergic conditions in infants
with RW. The prevalence rate of ARC which was physician-diagnosed, was based on symptoms and signs along
with blood eosinophilia and by excluding infectious causes.
The prevalence of ARC that was based on historical features may have been an over-estimation. The fact that
AD and ARC were also seen commonly among the infants
without RW suggests that these allergic conditions are very
common in this population. Once again sub-Saharan dust
and other environmental allergens have been implicated in
the causation and trigger of ARC in children and adults.33,34
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The majority (nearly 60%) of the toddlers with RW
utilize the publicly funded polyclinics and the Accident
and Emergency facility at the QEH. In these settings,
these children are managed by General Practitioners or
Emergency Medicine physicians with very little input from
pediatricians, if at all. Only one-fifth of these toddlers with
RW receive the care for their acute wheezing symptoms
by a pediatrician in their private office. The proportion
of parents of toddlers with RW using the publicly funded
services, which are free at the point of delivery, is higher
than the overall distribution of service utilization among
the public and private care providers for the primary care
of children in this country.35 This may be reflective of the
recurrent nature of the illness and therefore the potentially
high costs involved in multiple visits to the private doctors’
offices that the parents would incur if they were to access
private health care unless they had insurance coverage,
which is not common. Another significant finding from this
study was that a high percentage of these toddlers were
treated with antihistamines, especially first-generation
antihistamines particularly Chlorpheniramine, Bromhexine,
an expectorant and antibiotics.
Undertreatment as well as overtreatment of asthma
with all these treatments are not uncommon and not only
unnecessary but can be harmful or even dangerous in young
children with symptoms of asthma phenotypes.15,36 A high
proportion of all the pediatric medical admissions in this
country are for wheezing in children from asthma including those of preschool children with RW.17,28 Sub-optimal
management of severe wheezing in preschool children with
RW may be partly responsible for the high proportion of
pediatric admissions for wheezing in this country. This is
evident from the fact that a significant number of infants
and toddlers with RW and a high asthma predictive index
continued to be discharged home on oral bronchodilators
and even a higher proportion of these infants and toddlers did not receive any inhaled steroids. Several studies
from around the world have reported that a better understanding of the local epidemiology of wheezing in young
children is associated with better management of these
children.20,21,23,30,36
A major limitation of this study was the reliance on
mothers for medical information from visits to physicians
for their baby’s medical care. It is not unusual for mothers to not register all of the information conveyed to them
during the consultation process. Additionally, wheezing is
not easily recognized in infants and toddlers. These factors may have resulted in an under-estimation of the true
frequency of wheezing in these toddlers. Although studies
have confirmed that regardless of previous experience with
wheezing episodes, parents can reliably ascertain when
their infants are currently wheezing and in conjunction
with a simple and convenient questionnaire confirmed by
physical examination produce an accurate tool to assess
the prevalence of asthma symptoms in infants.18,19
Given the high prevalence of RW in this population,
risk stratification using prediction indices may be useful
for clinical and research purposes. For example, risk stratification supports the tailoring of treatment strategies
such that benefits and harms may be properly weighed. It
may therefore improve the follow-up of children at risk by
decreasing the disease burden and improving management,
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resulting in fewer respiratory symptoms, exacerbations,
and emergency medical visits, as has been shown in previous studies.22,37,38
In conclusion, nearly a third of toddlers by the age of
18 months and infants in this population have RW which
is a common denominator in different asthma phenotypes
in children. Nearly half of the infants with RW had at least
one or more major criteria and/or at least two of the minor
criteria of the stringent API and are likely to continue to
wheeze into their school-age and possibly into adulthood.
Findings from this study point to the fact that the high
prevalence of asthma phenotype among toddlers presents
a significant care and management challenge, given the
potential severity of these conditions in this population.
Additionally, the continuing care of nearly half of these
children who are likely to continue to wheeze as older
children and adults would be a significant burden to public
health in this population.
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