Breastfeeding Practice and Its Association with Respiratory Sy... Page 1 of 1

64

Breastfeeding Medicine

About This Journal...
Subscribe...
Buy Article...

Breastfeeding Practice and Its Association with Respiratory Symptoms and Atopic
Disease in 1-3-Year-0Old Children in the City of Riyadh, Central Saudi Arabia

To cite this article:
Amel Al-Makoshi, Abdulrahman Al-Frayh, Stephen Turner, and Graham Devereux. Breastfeeding Medicine. February

2013, 8(1): 127-133. doi:10.1089/bfm.2011.0137,

Published in Volume: 8 Issue 1: February 1, 2013
Online Ahead of Print: October 5, 2012

Full Text HTML Full Text PDF (132.4 KB) Full Text PDF with Links (133.3 KB)

http://online.liebertpub.com/doi/abs/10.1089/bfm.2011.0137 10/04/2013



BREASTFEEDING . g :
Volume 0, Numbar 0, 2012 Original Article

© Mary Ann Liebert, Inc.
DOI: 10.1089/bfm.2011.0137

Breastfeeding Practice and Its Association with Respiratory
Symptoms and Atopic Disease in 1-3-Year-Old Children
in the City of Riyadh, Central Saudi Arabia

Amel Al-Makoshi, Abdulrahman Al-Frayh? Stephen Turner! and Graham Devereux'

Abstract

Background: Saudi Arabia has a declining rate of breastfeeding and increasing levels of childhood asthma and
atopic disease. In highly economically developed countries, breastfeeding of children at high risk of atopic
disease reduces the likelihood of atopic dermatitis, wheezing associated with respiratory infections, and possibly
asthma. This study investigated the prevalence of breastfeeding and its association with wheezing /asthma and
atopic disease in 1-3-year-old children in Riyadh, Saudi Arabia.

Subjects and Methods: A cross-sectional study of children attending routine “well-baby” clinics in three Saudi
State Hospitals in Riyadh. An interviewer administered a questionnaire to collect data on sociodemographics,
breastfeeding, wheezing symptoms, asthma, and atopic disease.

Results: In total, 622 children 1-3 years old were recruited. Of these, 75% of children were ever breastfed, and
36% of children were fully breastfed, with 20% of children being fully breastfed for >3 months. Increasing
duration of full breastfeeding was associated with a reduced likelihood of maternal reporting of her child having
“ever wheezed,” “wheezed’ in the last 12 months,” and “ever having asthma,” with adjusted odds ratio for full
breastfeeding >12 months versus never breastfed of 0.51 (95% confidence interval 0.29-0.90), 0.48 (0.26-0.88),
and 0.46 (0.22-0.94), respectively. No associations were demonstrable between full or ever breastfeeding and
atopic dermatitis/eczema, irrespective of family history of atopic disease.

Conclusions: Although breastfeeding does not protect children from developing eczema in Riyadh, full
breastfeeding is associated with reduced childhood wheezing and possibly asthma. Further efforts should be
made to promote breastfeeding in Saudi Arabia.

Introduction Extrapolation of data from highly economically developed
countries suggests that a decline in the prevalence of breast-

INTHE LAST DECADE the exclusive breastfeeding of infantsin ~ feeding in Saudi Arabia should result in an increase in
the Middle East and North Africa has decreased by 8% childhood atopic dermatitis, wheeze, and possibly asthma,
(from 33% to 25%)," whereas in East/South Asia, there has particularly in children with parents having atopic dermatitis.
been at least a 3% increase (from 27% to 32% and 41 to 44%, A clinical review by the American Academy of Pediatrics
respectively)l in exclusive breastfeeding rates. The Middle (AAP)in2008° concluded that for infants at high risk of atopic
East/North Africa region has gone from the second highest disease, exclusive breastfeeding (with or without hydrolyzed
global rate of exclusively breastfed infants in 1996 toone of the  infant formula) for >4 months reduces the risk of atopic
lowest in 2006." In Saudi Arabia the duration and exclusivity ~ dermatitis when compared with breastfeeding with supple-
of breastfeeding have decreased over the last two decades’ ments of standard cow milk-based formulas. Further con-
(from 41% in 1987° to 27% in 2004* for exclusive breastfeed- clusions were that breastfeeding for >3-4 months did not
ing). The health consequences of changing breastfeeding confer any additional benefit and that breastfeeding generally
practices in Saudi Arabia are unknown, but the Saudi Min- s unlikely to reduce the risk of atopic dermatitis in low-risk
istry of Health has publicly highlighted the need for the health  infants. The AAP statement also concluded that although
services to e ucate and encourage mothers about the benefits ~ breastfeeding in younger children (<4 years) seems to reduce
of breastfeeding. the incidence of wheezing episodes that are often associated

'Department of Child Health, University of Aberdeen, Aberdeen, United Kingdom.
*Department of Pediatrics, King Saud University, Riyadh, Saudi Arabia.
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with respiratory infections, it was not possible to conclude
that breastfeeding reduced the risk of asthma in children in
the long term (>6 years). A more recent review of the litera-
ture concluded that although exclusive breastfeeding for >3
months reduces the risk of atopic dermatitis, at least during
infancy, there is no clear reduction in the risk of asthma.”

Asthma and atopic diseases have markedly increased in
prevalence in highly economically developed countries over
the last 40 years with consequent impacts on healthcare sys-
tems.*” In Saudi Arabia, asthma and atopic diseases have also
become more widespread in recent decades, with current
rates of around 15-20% of children.'*!!

The current study took place in the city of Riyadh, the
capital of Saudi Arabia. With around 5 million residents it has
the largest city population of the country.'? The city is pre-
dominantly an urban and affluent region''; however, Saudi
Arabia as a whole is 82% urban."® The aim of this study was to
characterize the prevalence of breastfeeding in Riyadh and to
investigate whether the reported beneficial associations be-
tween breastfeeding and reduced risk of atopic dermatitis,
wheezing, and possibly asthma reported in highly economi-
cally developed countries are present in Saudi Arabia, a so-
ciety that differs from highly economically developed
countries in many respects (e.g., smoking prevalence, diet,
and genetic susceptibility). Although several studies have
reported on the prevalence of breastfeeding in Saudi Arabia,
none appears to have investigated possible associations with
childhood asthma/wheeze/atopic outcomes. It is hoped that
the results of this study could contribute to the shaping of
public health policy and ultimately improve the well-being of
children in Saudi Arabia.

Subjects and Methods

A cross-sectional study was conducted in.the pediatric
outpatient clinics of three government hospitals (King Fahad
National Guard, King Khalid, and King Fahad Medical City)
in Riyadh, between April and May 2009. Mothers of 1-3-year-
old children attending routine “well-baby” outpatient clinics
of the three hospitals were asked to participate. In Saudi
Arabia it is routine clinical practice for all children to attend
annual “well-baby” clinics in the hospital where they were
born, irrespective of gestational age, neonatal complications,
etc. An interviewer administered a questionnaire to the mo-
ther to obtain information about her 1-3-year-old child at-
tending the clinic. All mothers attending the clinics were
approached and asked to participate. There were no exclusion
criteria.

Data collection was through an interviewer-administered
questionnaire, which was translated into Arabic by computer
translation software and then corrected by two Saudis fluent
in both Arabic and English. The questionnaire was then
translated back into English by another bilingual person. A
pilot study using the translated questionnaire was admini-
stered to a small group of Saudi mothers to test language
comprehension and wording. It was then modified accord-
ingly. The questionnaire collected data on maternal socio-
demographic characteristics (age, education, household
income, smoking history), family history of asthma/atopic
disease in relation to the child (maternal, paternal, sibling), the
breastfeeding history of the child (prevalence, duration, ces-
sation), and reasons for not commencing breastfeeding. The
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International Study of Asthma and Allergies in Children
(ISAAC)™ core questions pertinent to wheeze (wheezing or
whistling sound in the chest), asthma, and eczema were used
to collect data on wheeze/asthma and atopic outcomes. If
mothers asked for clarification of questions, the ISAAC-
recommended approach was followed, and if this failed to
clarify issues the question was left blank as recommended.
The questions on breastfeeding were adapted from those used
by the 2005 United Kingdom Infant Feeding Survey'® con-
ducted every 5 years. Informed written consent was granted
by the mothers before each interview was conducted. Ap-
proval was given for the protocol of the study by the Internal
Review Boards of the three hospitals.

Analyses were performed using SPSS version 19.0 software
(SPSS Inc., Chicago, IL). The primary outcome variables of
interest were maternal reports of wheezing symptoms, asthma,
and atopic dermatitis/eczema in the study children.

The explanatory variable of interest was breastfeeding
history, which was classified as the duration of full breast-
feeding (age when infant formula or other fluids, except
water, were introduced) or breastfeeding (that is, age when
breastfeeding was stopped) and categorized into never, 0-3
months, 3—-6 months, 6~12 months, and >12 months.

Univariate associations among sociodemographics,
breastfeeding, center, and wheezing/atopic outcomes were
explored using 7” tests, t tests, and analysis of variance where
appropriate. Associations between wheeze and atopic out-
comes were expressed as Mantel-Haenszel odds ratios (ORs)
with 95% confidence intervals (CIs). Multivariate analysis was
carried out using logistic regression with adjustment for the
covariates of maternal age, child’s sex, child’s age, parental
atopic disease, maternal smoking, and hospital center. These
covariates were chosen because of obvious sources of varia-
tion (sex, age, center), because of recognized associations
(parental atopic disease, maternal smoking), or because of
associations (p<0.2) between the variables and either
breastfeeding and/or respiratory/atopic outcomes on uni-
variate analysis.

Results

During a 7-week study period, 730 consecutive mothers
were approached, with 721 (99%) mothers agreeing to par-
ticipate. Complete datasets were available for 622 (86%)
mother—child pairs; 99 (14%) datasets were not included be-
cause they were incomplete (mothers being called for ap-
pointment or having to leave because of time pressure). These
99 women with incomplete data did not differ from the 622
providing complete data with regard to socioeconomic status,
age, or choice of infant feed (breastfed, formula, or mixed-
feed).

Table 1 outlines the demographic details of the study
population. The median age of the mothers was 29 years
(interquartile range, 26-34 years), with no significant differ-
ences among the three centers. The majority (94.9%) of
mothers were Saudi nationals, and this differed among the
centers. Among-center differences were also noted for the
socioeconomic parameters of educational status and monthly
income. The number of children in the family also differed
among centers.

Table 2 outlines the reported prevalence and duration of
the various types of breastfeeding reported by the mothers. In
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TaBLE 1. CHARACTERISTICS OF RECRUITED MOTHERS
King Fahd National King Khalid
All Medical City  Guard Hospital  University Hospital p for trend
(n=622) (n=345) (n=153) (n=124) (between centers)
Age (years) 29.0 29.0 30.0 295 0.172
Median
IQR 26-34 25.3-33.0 27.0-35.5 25-35.0
Range 18-55 1945 18-55 2046
Highest educational status 0.003
Illiterate/elem® 97 (15.6%) 52 (15.1%) 34 (22.2%) 11 (8.9%)
Middle school 105 (16.9%) 58 (16.8%) 19 (12.4%) 28 (22.6%)
High school 222 (35.7%) 128 (37.1%) 42 (27.5%) 52 (41.9%)
University 198 (31.8%) 107 (31.0%) 58 (37.9%) 33 (26.6%)
Monthly income (Saudi riyals)® 0.001
<1,000 64 (10.3%) 29 (8.4%) 28 (18.3%) 7 (5.6%)
1,001-5,000 211°(3819%) ' ~123'(35.6%) 47 (30.7%) 41 (33.1%)
5,001-10,000 249 (40.0%) 146 (42.3%) 57 (37.3%) 46 (37.1%)
>10,000 98 (15.8%) 47 (13.6%) 21 (13.7%) 30 (24.2%)
Current smokers 8 (1.3%) 3 (0.9%) 4 (2.6%) 1 (0.8%) 0.302
Total number of children 0.001
Median 3.0 20 3.0 3.0
IOR 24 24 24 2-5
Range 1-15 1-11 1-15 1=1%
Saudi National [ (%)] 590 (94.9%) 335 (97.1%) 140 (91.5%) 115 (92.7%) 0.016

“Illiterate/elementary education.

bAccm‘rling to the exchange rate in June 2011, 1,000 Saudi riyals is approximately £167 sterling.

IQR, interquartile range.

total, 74.6% of mothers reported that they had breastfed their
infant at some point, and 298 (48.0%) reported that they
breastfed for >3 months, either full breastfeeding or some
breastfeeding. Of the mothers, 340 (54.7%) reported that their
infant had received breastmilk plus formula, 210 (33.8%) for
23 months, whereas 221 (35.5%) mothers reported that they
had fully breastfed their infant at some point, with 128 (20.5%)
reporting that they had full breastfed their infant for >3
months, and 113 (51.1%) of those that had fully breastfed at
some point reported that they had continued to breastfeed but
in combination with formula feed (i.e., breastmilk plus for-
mula). There appeared to be no differences among hospital
centers in breastfeeding rates.

No associations were found between breastfeeding pattern
and maternal age or number of children. Table 3 outlines the
associations between socioeconomic status and breastfeeding
patterns. Full breastfeeding of infants for >3 months was
strongly associated with decreasing maternal educational

TABLE 2. DURATION AND PATTERNS OF BREASTFEEDING
FOR STUDY CHILDREN REPORTED BY MOTHERS

n (%)
Breastfeeding plus Full
Duration  Breastfeeding complementary foods® breastfeeding
Never 158 (25.3%) 282 (45.2%) 401 (64.5%)

<3 months 166 (26.7%)
23 months 298 (48.0%)

130 (21.0%)
210 (33.8%)

93 (15.0%)
128 (20.5%)

?One hundred thirteen mothers who fully breastfed continued to
breastfeed with formula.

status (p for trend =0.006). The reasons why mothers did not
start breastfeeding were obtained from 144 of the 158 mothers
who never breastfed their infant: the reasons stated included
“child health problem” (34.7%), “breastmilk provided insuf-
ficient food"” (19.4%), and “maternal health problem” (15.3%).
The reasons for stopping breastfeeding included “breastmilk
provided insufficient food” (28.5%), “pressures of work”
(13.4%), “child health problem” (10.5%), and “maternal health
problem” (9.7%).

Table 4 provides details relevant to the study children.
Median age was 20 months (interquartile range, 15-24
months), 47.4% of the study children were girls, and 66.1% of

TABLE 3. BREASTFEEDING AND ASSOCIATED
SOCIODEMOGRAPHIC CHARACTERISTICS

Full
breastfeeding
Any p  for 234 p
breastfeeding  for months for
Characteristic [n(%)] trend [n(%)] trend
Education 0.762 0.006
lliterate 24 (75.0%) 9 (28.1%)
Elementary 50 (76.9%) 18 (27.7%)
Middle school 80 (76.2%) 27 (25.7%)
High school 161 (72.5%) 43 (19.4%)
University 149 (75.3%) 31 (15.7%)
Income (Saudi riyals) 0.054 0.184
<1,000 47 (73.4%) 11 (17.2%)
1,001-5,000 148 (70.1%) 41 (19.4%)
5,001-10,000 190 (76.3%) 51 (20.5%)
10,000 79 (80.6%) 25 (25.5%)




TABLE 4. CHILDREN'S CHARACTERISTICS

Child’s characteristic n (%)
Age (months)
Median 20
IQR 15-24
Range 12-36
Sex (female) 295 (47.4%)
Atopy
Maternal 204 (32.8%)
Paternal 184 (29.6%)
Sibling 233 (37.5%)
Any family member 411 (66.1%)
QOutcome

Ever wheeze

Wheeze in last 12 months

Sleep disturbed wheeze last year
Wheeze due to exercise (last 12 months)
Ever asthma

Ever eczema

297 (47.7%)
231 (37.1%)
182 (29.2%)
94 (15.1%)
162 (26.0%)
105 (16.9%)

IQR, interquartile range.

the children had a parent and/or sibling with a history of
asthma or atopic disease. In total, 47.7% of mothers reported
that their child had ever wheezed, and 37.1% reported that
their child had wheezed in the last year. In total, 26.0% of
mothers reported that the study child had a diagnosis of
asthma, and 16.9% reported a diagnosis of eczema. There
were the expected associations between family history of
asthma/atopic disease and increased reporting of wheeze,
asthma, and eczema outcomes in the study children. Maternal
reporting of “ever wheeze” in the study child was more
common in children with a history of eczema (OR 1.58, 95% CI
1.03-2.41, p=0.035), and asthma was more common in boys
(OR 1.49, 95% CI 1.04-2.15, p=0.031). Eczema was more
common in children living in Riyadh compared with those
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living out of Riyadh (18.9% vs. 9.6%, p=0.01) and in children
from higher-income households (23.5% for >10,000 Saudi
riyals vs. 12.5% for <1,000 Saudi riyals, p for trend =0.037).
No association was found between maternal reports of
wheezing/asthma and eczema in their children and maternal
smoking during pregnancy or smoking in the house by
members of the household at the time of the study (3.2% and
31.2%, respectively).

Multivariate analyses (Table 5) demonstrated the combi-
nation of breastfeeding and formula feeding, particularly if
for 212 months, was associated with a reduced likelihood of a
maternal report of her child wheezing in the previous 12
months at 1-3 years of age (p=0.012). Breastfeeding of any
kind was not associated with maternally reported eczema in
the children 1-3 years old, whereas a history of any breast-
feeding was associated with a reduced likelihood of reported
“wheeze in last 12 months” (OR 0.61, 95% CI 0.42-0.89). Full
breastfeeding for more than 12 months was also associated
with a reduced likelihood of a maternal report of asthma (OR
0.46, 95% CI 0.22-0.94). A history of full breastfeeding was
associated with a reduced likelihood of “ever wheeze,” and
“wheeze in the last 12 months” was associated with evidence
that more prolonged full breastfeeding was more beneficial.
Replacing monthly income with maternal educational level
did not substantially modify the reported associations. Re-
stricting the analyses to children with a family history of
atopic disease did not reveal any associations between any
form of breastfeeding and eczema.

Discussion

This study demonstrates that 75% of women in Riyadh,
Saudi Arabia, had breastfed their child at some point; how-
ever, although 36% had fully breastfed at some point, only
20% had fully breastfed for >3 months. Breastfeeding was not
associated with reduced maternal reporting of eczema in their
children 1-3 years old, even in children at high familial risk of

TABLE 5. MULTIVARIANT ANALYSIS OF BREASTFEEDING'S ASSOCIATION WITH ASTHMA /ATOoPIC QUTCOMES

Ever wheeze Wheeze in last 12 wmonths Asthma Eczema

Type of feeding, OR p for OR p for OR p for OR p for
duration (95% CI) trend (95% CI) trend (95% CI) trend (95% CI) trend
Any breastfeeding

0 1 1 1 1

Any 072 (0.50-1.04) 0.083 061 (0.42-0.89) 0010 087 (0.57-1.32) 0507 1.15 (0.69-1.90) 0.593
Breastfeeding with complementary foods

0 1 1 1 1

0-3 months  0.94 (0.61-1.44) 1.13 (0.73-1.74) 1.11 (0.68-1.80) 1.13 (0.64-2.02)

3-6 months (.77 (0.49-1.23) 0.06 0.89 (0.55-1.43)  0.012 1.11 (0.66-1.88) 0.481 1.39 (0.77-2.54)  0.303

6-12 months  0.56 (0.29-1.11) 0.67 (0.33-1.35) 0.61 (0.27-1.40) 2.11 (0.99-4.50)

>12 months  0.71 (0.41-1.23) 0.45 (0.24-0.84) 0.86 (0.46-1.64) 0.99 (0.47-2.14)
Full breastfeeding

0 1 1 1 1

0-3 months  0.97 (0.61-1.53) 0.81 (0.50-1.30) 0.99 (0.59-1.70) 1.12 (0.61-2.06)

3-6 months  1.16 (0.58-2.30) 0.009 0.72 (0.35-149) 0001 1.16 (0.53-2.54) 0.076 1.38 (0.59-3.22) 0.761

6-12 months  0.40 (0.17-0.95) 0.24 (0.08-0.72) 0.91 (0.37-2.25) 1.44 (0.55-3.75)

>12 months  0.51 (0.29-0.90) 0.48 (0.26-0.88)

0.46 (0.22-0.94) 0.68 (0.31-1.58)

All analyses were adjusted for maternal age, child’s sex, child’s age, parental atopic disease, maternal smoking, and hospital center.

CI, confidence interval; OR, odds ratio.
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developing atopic disease. However, full breastfeeding, par-
ticularly for 6-12 months or more, was associated with a re-
duced likelihood of mothers reporting that their child had
ever wheezed or wheezed in the last 12 months. The rate of
mothers reporting asthma was lower among those breastfed
for more than 12 months.

The rate of ever breastfeeding a child in Saudi Arabia since
1987 has been reported to range from 82% to 95%, with any
breastfeeding at 6 months declining from 65% in 1987° to 50%
in 2008° and the prevalence of exclusive breastfeeding falling
from 41% in 1987 to 27% in 2004.* In the current study, al-
though fewer women (75%) reported ever breastfeeding, the
duration of full breastfeeding appeared to be greater than
reported previously in Saudi Arabia, with 36% reporting ever
exclusively breastfeeding and 37% reporting breastfeeding for
at least 6 months. The current study’s finding that the pre-
ferred method of feeding was breastfeeding supplemented
with milk formula is consistent with previous studies in Saudi
Arabia.*'*1718 The results of the current study (i.e., demon-
strating increased duration of breastfeeding in the three
Riyadh hospitals studied) might be explained by increased
efforts of these hospitals to actively promote breastfeeding
(personal communications from the hospitals” breastfeeding
committees). The finding in the current study that only 75% of
women had breastfed their child may reflect a continued
misconception in Saudi Arabia that breastmilk is an insuffi-
cient form of infant feeding.>'*'*** As in previous studies we
were able to demonstrate an association between increasing
educational status (and income) and reduced breastfeed-
ing.>**? The likely higher educational level of the women in
Riyadh, which has the lowest illiteracy rate of the Saudi
regions,27 may have contributed to the low rate of breast-
feeding in our study, similar to findings of previous studies in
Saudi Arabia.'”**** A previous study in Riyadh has reported
whether a woman was working to be more important that
educational status in determining breastfeeding'®; however, a
limitation of our study was that we did not collect data on
occupational status.

We believe this to be the first study to investigate the as-
sociation between breastfeeding and childhood asthma/
wheezing and atopic outcomes in Saudi Arabia. However,
two previous studies have been conducted in Abha, a city in
the southern region of Saudi Arabia that differs from Riyadh
in several aspects. First, itis located 7,200 feet above sea level
in a fertile mountainous area. Second, it is subjected to rain
year-round, and its weather is cooler than that of Riyadh.
The weather in Riyadh is very hot in summer and cold in
winter, the city is more prone to dust storms, and rain is seen
mainly in the winter season. The Abha study of 100 infants
<2 years old reported breastfeeding to be associated with a
reduced risk of respiratory tract infections,”® whereas an-
other study of 166 infants <6 months old reported that ex-
clusive breastfeeding was associated with a reduced
likelihood of hospitalization with bronchiolitis.*® In the
current study it is most likely that the majority of the
wheezing symptoms reported by the mothers of the children
1-3 years old were a consequence of viral respiratory tract
infection. The associations between full breastfeeding and
reduced likelihood of early childhood wheeze reported by
the present study are consistent with previous local studies
and prospective studies in highly economically developed
countries.*!™

The current study supports the conclusions of the AAP®
that exclusive breastfeeding reduces wheezing episodes in
younger children (<4 years of age); however, in the current
study this association was present for full breastfeeding and
not limited to children at high familial risk of asthma/atopic
disease. Although the AAP was not able to definitively con-
clude that exclusive breastfeeding protects young infants
from developing asthma, the current study demonstrated an
association between full breastfeeding for >12 months and a
reduced likelihood of children developing asthma by the age
of 3 years. This finding is consistent with studies in New
Zealand, ™ but because of the high incidence of viral-
associated wheezing symptoms in this age group one needs to
be very cautious in the current study about a maternal diag-
nosis of asthma in a child 1-3 years old in the absence of
clinical confirmation. The mechanism by which breastfeeding
protects against the development of wheezing and eczema is
an area of active research. Breastmilk contains a wide range of
immunomodulatory constituents such as maternal immune
cells, immunoglobulins, antioxidants, fatty acids, lysozyme,
oligosaccharides, and cytokines that have been implicated in
early life immune maturation and susceptibility to respiratory
tract infection.* The current study was unable to demonstrate
any association between breastfeeding and eczema, irrespec-
tive of family history of atopic disease, a finding not consistent
with the conclusions of the AAP. Although study limitations
may have contributed to our inability to demonstrate an as-
sociation between breastfeeding and eczema, it is possible
that such an association does not exist in Saudi Arabia, a
country with a markedly different environment, lifestyle (e.g.,
diet), and social habits. As an illustration, although 31.2% of
children lived in a household that included someone who
smoked in the home, only 3.2% of mothers smoked during
pregnancy. Further studies need to be conducted in Saudi
Arabia to confirm or refute our findings.

In addition to those topics discussed above, further
strengths and limitations need to be considered. Although this
was a hospital-based study, the sample population is likely to
be representative of the general population because it is rou-
tine clinical practice in Saudi Arabia for all children to attend
annual “well-baby” clinics in the hospital where they were
bor, irrespective of their neonatal history. The study sample
thus included several premature infants. Unfortunately, we
did not collect these data; however, it is unlikely that this will
have substantially affected the reported associations because
the incidence of premature births in Saudi Arabia is about
4% and 4.6-5.3% in Riyadh (personal communication from
neonatal intensive care unit database managers). Moreover, in
our study neonatal child health problems were only reported
for 8% of the children. However, we cannot exclude the pos-
sibility that these children attending hospital “well-baby”
clinics differed from those attending primary care clinics be-
cause the breastfeeding in the current study differed some-
what from that reported previously in Riyadh in a
predominantly primary care study that did not address the
association between breastfeeding and asthma/wheeze/ato-
pic outcomes.” Although the sample population was likely to
be representative of the general population sampled with a
low refusal rate from consecutively approached mothers, the
cross-sectional nature of the study and the reliance on mothers’
responses do introduce the possibility of recall bias. The
questionnaire used to collect breastfeeding data was validated



6

(albeit not in Saudi Arabia); however, it should be noted that
the type of formula feed used by the mothers was not ascer-
tained. The ISAAC questionnaire is widely used to collect
wheezing and atopic outcome data although not validated in
this age group. Although we were able to adjust for factors
known to be associated with asthma, wheeze, and eczema,
as in any cross-sectional study it is not possible to exclude
the possibility that the reported associations reflect residual
confounding,.

Conclusions

This study supports evidence from highly economically
developed countries that breastfeeding protects against
wheezing symptoms and possibly asthma in Saudi Arabian
children; however, no protective effect was demonstrated
against eczema, which contradicts findings from studies in
highly economically developed countries. Further research is
required to clarify the association between breastfeeding and
eczema in Saudi Arabia. The results suggest that continued
efforts should be made to educate mothers about the benefits
of breastfeeding and to actively promote breastfeeding to all
mothers in the Kingdom of Saudi Arabia. However, the cur-
rent study adds to the growing body of evidence that in Saudi
Arabia breastfeeding is less likely to be taken up by mothers of
higher educational and financial standing, suggesting some-
what paradoxically that special effort be made to identify
these women in order to promote breastfeeding.

Disclosure Statement

No competing financial interests exist.
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