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Early-Life Environmental Factors Can Increase the
Risk of Allergic Rhinitis
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Different prevalence rates of allergic rhinitis (AR), ranging from
2.9% to 54.1%, have been reported across various regions and
age groups [1]. Moreover, the prevalence of AR has markedly
increased in some affluent Asian countries. According to the Ko-
rea National Health and Nutrition Examination Survey 2010,
which included allergy testing for the general population, the
nationwide prevalence of AR was 16.2% [2]. It varies according
to region and year of study, because AR is a multi-factorial dis-
ease caused by the interaction between genetic and environ-
mental factors.

Although the etiology and risk factors are not completely un-
derstood, various genetic factors are responsible for AR. Family
history of AR, sex, autoimmune diseases, human leukocyte anti-
gen, and single nucleotide polymorphisms have been suggested
as related factors through genetic or epidemiological studies.
However, since it is currently difficult to modify these genetic
factors, some researchers have focused on early-life environ-
mental factors that could be amenable to intervention. Early-life
environmental factors include pattern of delivery, breastfeeding,
the number of siblings and living conditions, child’s infection
history, including that of the mother during pregnancy, use of
antibiotics, and other medications.

Numerous studies have investigated the association between
the mode of delivery and allergic diseases, but have failed to reach
a unanimous conclusion. However, the cesarean section seems
to be associated with an increased risk of allergic diseases. In-
fants born by cesarean section lack contact with the bifidogenic
bacteria in their mother’s vagina, which is thought to affect im-
mune modulation and subsequent development of AR. More-
over, breastfeeding is associated with a decreased risk of allergic
diseases, although studies on its influence have yielded conflict-
ing results. A Swedish birth cohort study showed that exclusive
breastfeeding in early infancy reduced the risk for eczema (odds

ratio [OR], 0.78; 95% confidence interval [CI], 0.63 to 0.96)
and onset of allergic march [3]. Another study in the United
States showed that prolonged breastfeeding in African American
subjects reduced the risk of AR (adjusted OR [aOR], 0.8; 95%
CIL, 0.6 to 0.9) at age 3 years [4]. The results from the Allergic
Rhinitis Cohort Study for kids (ARCO-kids study) also showed
that long-term breastfeeding is strongly associated with a de-
creased risk of AR in Korean children [5]. The possible protec-
tive mechanism conferred by breastfeeding is explained by its
beneficial effects of lung development, as well as the presence
of immune modulating factors in breast milk [6]. The number of
siblings has been found to have protective effects in several ear
lier studies, including the previously mentioned Cincinnati study
(aOR, 0.4; 95% CI, 0.2 to 0.8) [4]. The previous history of infec-
tion is a protective factor according to the hygiene hypothesis
and our recent study showed that a previous history of pneumo-
nia reduced the risk for AR (OR, 0.39; 95% CI, 0.19 to 0.82) [7].
A German study on bacterial infection in early life and the ex-
posure of house dust mite (HDM) allergens in bed showed a
contrasting effect of early endotoxin and HDM exposure for
HDM sensitization [8]. HDM exposure increased the risk of mite
sensitization at 5 years (aOR, 1.30; 95% CI, 1.11 to 1.53), while
endotoxin exposure was inversely associated with HDM sensiti-
zation (aOR, 0.73; 95% CI, 0.57 to 0.95), which means bacterial
exposure during early life may act as a protective factor against
allergic diseases in childhood. However, another study with a
birth cohort suggested that exposure to antibiotics is a potential
risk factor in the development of allergic diseases [9]. In utero
exposure to antibiotics was associated with an increased risk of
asthma (adjusted hazard ratio [aHR], 1.68; 95% CI, 1.51 to 1.87),
eczema (aHR, 1.17; 95% CI, 1.06 to 1.29) and AR (aHR, 1.56;
95% CI, 1.22 to 2.01). Antibiotic use in early life disrupts the
infant gut microbiota and decreases their overall diversity, po-

Copyright © 2019 by Korean Society of Otorhinolaryngology-Head and Neck Surgery.

This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http:/creativecommons.org/licenses/by-nc/4.0)

which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.


https://orcid.org/0000-0003-3367-1495
https://orcid.org/0000-0002-1361-8585
http://crossmark.crossref.org/dialog/?doi=10.21053/ceo.2019.00689&domain=pdf&date_stamp=2019-08-01

240 Clinical and Experimental Otorhinolaryngology Vol. 12, No. 3: 239-240, August 2019

tentially leading to the development of allergic diseases. There-
fore, bacterial exposure or the history of infection during early
childhood should not be considered by itself, but in conjunction
with the use of antibiotics to assess the exact effect on the de-
velopment of AR. Interestingly, a recent cohort study found that
acetaminophen, a widely used drug, increased the risk of AR by
more than three times if used before the age of 3 [10].

Modification of genetic factors is difficult, but modification of
the early-life environmental factors, including breastfeeding,
mode of delivery, and living conditions, can prevent the devel-
opment of allergic diseases including AR,; it may also potentially
reduce the increasing medical and socioeconomic burden associ-
ated with allergic diseases.
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