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Abstract

Background: Several studies have shown variations in the prevalence of allergic rhinitis (AR) around the world, and different
potential predisposing factors. More studies are needed on risk factors, specifically in developing countries. This study explored
the association of several factors and AR among urban residents in six cities of Colombia.

Methodology: A cross-sectional study and a nested case-control study were carried out between 2009 and 2010 involving two
Colombian subpopulations: children/adolescents and adults. Cases were affirmative respondents to “In the past 12 months, have
you (or your child) had a problem with sneezing or a running or blocked nose, when you (or your child) did not have a cold or the
flu?"“Controls” were subjects who never had been diagnosed with asthma, AR or atopic eczema by a physician, and whom did
not report any symptoms in the past twelve months. Weighted logistic regression was used to assess the association of different
factors with case/control status.

Results: Factors associated with AR in children/adolescents were family history of AR, acetaminophen consumption and high
socioeconomic status. Among adults, family history of asthma, AR and atopic eczema, and cetaminophen consumption were
associated with AR. Consumption of cereals among children/adolescents and eating eggs among adults showed protective as-
sociations.

Conclusions: Our findings suggest the presence of previously unknown cultural, environmental and family factors associated
with the presence of AR in Colombia.
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Introduction disease and makes it hard to control @. AR often coexists with
Allergic Rhinitis is the nasal mucosae reaction to allergensin the  other diseases like asthma, rhino-sinusitis and allergic conjunc-
form of an exaggerated inflammation. AR is a chronic disease tivitis, among others ?. The association with asthma merits
that affects a significant proportion of the world population . special attention due to an increased risk of developing an
Four hundred million people worldwide suffer from AR, with asthmatic crisis in patients with non-controlled AR @,

peak prevalence among adolescents . Interaction between Symptoms associated with AR are under-reported by patients

genetics, lifestyle and environment characterizes this complex and health personnel 2. Only one out of three affected indivi-



duals in the USA sought medical care in a 1998 report &), while
others sought medical care just in severe cases ?. Even after
seeking health care, patients are often left with unmet needs
due to inadequate treatment “. The impact of AR in populations
can be measured by the economic loss due to absenteeism from
work and school, as well as low performance in daily activities of
adults and children ©. Additionally, AR decreases quality of life,
because respiratory symptoms are the main factors related with
low quality of life ©7.

Prevalence studies worldwide have focussed separately on
children or adults. The 2008 International Study of Asthma and
Allergy in Childhood phase three (ISAAC Ill), reported the pre-
valence of AR among children aged 6-7 years worldwide to be
between 7.4% and 43.4% (median 19.7%) for the last 12 months
period, and among those aged 13-14 years, between 10.4% and
80.6% (median 32.3%) . Studies carried out in American adult
populations revealed a prevalence of rhinitis between 10.0%
and 30.0% ?, while in Europe prevalence is reported between
11.8% and 46.0% ©°. The 2010 Allergies in the Latin America
Survey, showed prevalence ranging from 3.5% to 11.4% of “AR
or nasal allergy” diagnosed by a physician in general populati-
ons ©. In spite of the apparent low prevalence in the region, the
evidence shows a marked increase in past years '®.

Studies carried out in Colombia showed higher prevalence than
those reported for the Latin American region and showed an
increase using the same ISAAC definition of AR. In 2012, a study
carried out in Bogotad, the capital of Colombia, showed the pre-
valence of AR symptoms for the last 12 months period among
adolescents to be near 37%, and among school children near
31% ©. Previously in 1998-2000, the prevalence of AR among
the urban population aged 1 to 59 years in six Colombians
cities showed a prevalence of 22.6% (95% Cl, 21.6-23.6) 9. In
2009-2010, the prevalence of AR among the urban population
aged 1 to 59 years form the same Colombian cities, showed a
prevalence of AR of 31.7% (95% Cl, 29.5-33.9) ", The distribu-
tion of AR prevalence by age group showed a higher percentage
in the 5 to 17 years age group, followed by those 1 to 4 years
and adults from 18 to 59 years of age (46.9%, 30.4% and 26.3%
respectively) 7.

Based on these previous studies, the purpose of this study was
to identify environmental and demographic characteristics and
other possible factors associated with AR in six major cities of
Colombia. This information represents the first step toward ma-
king health personnel, policy makers and individuals aware of
the magnitude and distribution of AR in Colombia, and provides
evidence of possible related factors to target future interventi-
ons seeking to reduce the burden of this disease.

AR associated factors in 2 Colombian subpopulations

Materials and methods

Study design

An observational cross-sectional survey was carried out in six
Colombian cities (Bogotd, Bucaramanga, Cali, Cartagena, Medel-
lin and San Andrés). In addition, a nested case-control study
design was designed to assess associated factors. A detailed des-
cription of this survey and the methodology has been published
i and a summary is provided here. Individuals aged 1-59 years
were surveyed between 2009 and 2010. People confined to hos-
pitals or institutions for the chronically ill patients, those living

in institutions for the disabled, or with an altered mental state,
dementia, or mental disability, were excluded from the study.
We used a school-based stratified design to identify subjects
5-17 years old, and carried out a community-based strategy to
identify subjects 1-4 years old and 18-59 years old. Sampling
weights were developed to account for the complex design. A
total of 5978 subjects were proportionally weighted to represent
the actual population size in all six cities. Due to the definitions
of case and control that we used for the nested case-control
study, 5008 subjects were included in this study. The protocol
was approved by the Clinical Research Ethics Committee at
Fundacidn Cardioinfantil-Instituto de Cardiologia in Bogota,
Colombia (IORG0006438).

Questionnaire and data collection

The questionnaire used questions developed and validated by
The International Study of Asthma and Allergy in Childhood
(ISAAC) "2, The following items were added from the current
Spanish environmental questionnaire of the ISAAC Il study “3:
frequency of eating or drinking selected foods, frequency of
exercising, combustible material for cooking, socio-economic
status, frequency of acetaminophen consumption, mother’s
educational attainment and frequency of public transportation
passing through the street where subjects lived.

Answers from the cross-sectional survey were used to define ca-

ses and controls. A “case” was defined as a subject who reported

current symptoms of AR by responding “yes” to the following

question:“In the past 12 months, have you (or your child) had a

problem with sneezing or a running or blocked nose, when you

(or your child) did not have a cold or the flu?”. “Controls” were

subjects who never had been diagnosed with asthma, allergic

rhinitis or atopic eczema by a physician, and answered “no” to

the following questions:

1. “Inthe past 12 months, have you (or your child) had a pro-
blem with sneezing or a running or blocked nose, when you
(or your child) did not have a cold or the flu?”

2. “Have you (or your child) had wheezing or whistling in the
chest in the past 12 months?”

3. "Have you (or your child) had an itchy rash at any time in
the past 12 months in specific body areas?”
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Table 1. Variables explored in children/adolescents and adults.

Sociodemographic

Gender

Age

Educational attainment
Mother's educational attainment

Socioeconomic status '

Health services
Health plan
Type of health plan
Frequent consultation to health plan services

Personal and family history

Family history of asthma

Family history of allergic rhinitis
Family history of atopic eczema
Caesarean delivery

Smoking

Another person smoking

Hours watching television per day
Average acetaminophen consumption during the last 12 months

Food consumption during the last 12 months (meat, fish/see food,
fruits, vegetables, beans, cereal, pasta, rice, butter, margarine, pea-
nuts, potatoes, milk, egg, hamburgers/hot dogs/other fast food)

Sharing room

Combustible material used for cooking
Animals living inside the same house
Frequency of bus transit in front of the house

' Colombian population is divided in six socioeconomic strata consider-
ing urban characteristics such as population density, quality of public
areas and housing characteristics (stratum one corresponds to the low-

est and stratum six to the highest).

Data management / statistical analysis

Cases and controls were compared to identify possible factors
associated with AR.The list of variables assessed for their asso-
ciation with AR was identical in both subpopulations (Table 1).
Variables were individually evaluated on their association with
AR to identify a broad range of explanatory variables that might
be associated with AR in each subpopulation. Explanatory vari-
ables with a p-value <0.15 in the univariable analysis were kept

58

for the multivariable weighted logistic regression model. For any
variable, the category of response with the lowest prevalence

of AR was chosen as the reference category. Gender and age
were considered clinically important and used as adjustment
variables in the multivariable model for both populations. Age
was included as continuous variable.

Weighted logistic regression models were carried out separately
for each sub-population. To determine which terms were signifi-
cant, a hierarchical backward elimination approach was carried
out, comparing the model with all interactions terms and the
model without a particular interaction. Interactions for having a
caesarean delivery with SES, as well as age and SES, were evalu-
ated in each population. To assess the statistical significance of
interaction terms, we used a single Chunk test " comparing the
full model that included all interactions terms and the model
without these interactions terms. Variables not statistically
significant during the backward elimination procedure were
eliminated from the multivariable model. All of the analyses are
presented as weighted statistics using the Taylor series lineari-
zation method for variance estimation " using Stata Statistical
Software for Windows, release 12 (Stata Corp., College Station,
TX, USA). Two subpopulation analyses are presented: one for
children/adolescents (participants aged 1-17) and the second
one for adults (participants aged 18-59) as crude and adjusted
odds ratios (OR) as well as 95% confidence intervals (Cl).

Results

Out of the 5978 subjects in the cross-sectional survey, 1899 sub-
jects were identified as cases and 3109 subjects were identified
as controls. The remaining 970 subjects were excluded from this
study based on the inclusion/exclusion criteria.

Table 2 shows the socio-demographic distribution of cases and
controls in children/adolescents and adults. Table 3 and 4 show
weighted percentages by city, age and gender in children/ado-
lescents and adults, and OR of the crude association between
possible related factors and AR symptoms during the twelve
months previous to the survey date. Tables 5 and 6 show the
statistically significant variables after multivariate analysis in
children/adolescents and adults, respectively.

Socio-demographic characteristics

Mean age in the subpopulation of children/adolescents was
8.81 SE 0.245 (1C95%; 8.33-9.29). The mean age in the adult
population was 36.95 SE 0.245 (IC95%; 36.47-37.43). In the adult
population, the proportion of controls (68.0%) was near double
the proportion of cases (32.0%). Gender distribution of the
subpopulations studied was in accordance with the percentage
of males and females within the Colombian census for 2009 9.
The majority of children/adolescents as well as the majority of
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Table 2. Socio-demographic characteristics of cases and controls by subpopulation.

Children/adolescents

Cases

Variable (n=800)

Controls
(n=776)

Gender
Male 782 54.7 47.8
Female 794 453 52.2

Adults

Controls
(n=2149)

Cases
(GERTZ)]

p-value

p-value

0.254 <0.0001

Socioeconomic status

1 and 2 (low) 870 47.0 65.8
3 and 4 (middle) 666 46.4 325
5 and 6 (high) 40 6.1 1.7

0.003 1670 443 49.2 0.060
1657 51.8 47.5
104 3.8 33

Health insurance plan

Yes

No

Insurance plan of the enrolled

Contributive/Special

Subsidized

adults were enrolled in a health care insurance plan. The most
frequent SES for cases and controls in both populations were
low and middle status, also in accordance with the distribution
of Colombian census and projections for 2009 7 (Table 2).

Associated factors

Children/adolescents

Children/adolescents who reported a parent or a brother with
AR or atopic eczema symptoms [OR 4.2 (95CI%; 2.4-7.1) and OR
2.6 (95C1%; 1.2-5.8) respectively] had higher odds of having AR
symptoms, in comparison with children or adolescents who re-

ported not having parents or brothers with AR or atopic eczema.

Children/adolescents taking acetaminophen at least once per
month on average for the last twelve months, had increased
odds of AR symptoms [OR 5.4 (95Cl%; 2.5-11.9)] in comparison
with children/adolescents that never consumed acetaminophen
during the twelve months previous to the survey date.

With regard to food consumption, we found that children/ado-
lescents who reported consumption of hamburgers/hot dogs
or other fast food items at least once per week had increased
odds of reporting AR symptoms [OR 2.3 (95CI%; 1.3-4.0)] in
comparison to children/adolescents that occasionally or never
consumed hamburgers/hot dogs or other fast foods. In contrast,
children/adolescents consuming cereals at least once per week
had lower odds of reporting AR symptoms [OR 0.3 (95CI%; 0.1-
0.9)] in comparison with children/adolescents that occasionally

or never consumed cereals for the twelve months period prior
to the survey date. Also, children/adolescents that reported
natural gas/gas cylinder/wood/trash for cooking had lower odds
of reported AR symptoms [OR 0.4 (95CI%; 0.2-0.9)] in compari-
son with children/adolescents that reported use of electricity for
cooking.

Children/adolescents of middle-class SES (three and four) and
high SES (five and six) had increased odds of reporting AR
symptoms [OR 2.0 (95CI%; 1.2-3.3) and OR 5.4 (95Cl%; 1.2-25.2),
respectively] in comparison with children/adolescents of low
SES (class one and two). Children/adolescents that were born

by caesarean delivery had increased odds of reporting AR
symptoms [OR 2.7 (95CI%; 1.2-5.8)] in comparison with children/
adolescents that were not born by caesarean delivery (Table 3).

After simultaneous adjustment by gender, age, fuel source used
for cooking, history of AR in parents or brothers, history of atopic
eczema in parents and brothers, acetaminophen consumption,
cereal consumption, health care plan and SES, we found signi-
ficant associations in the multivariate model among children/
adolescents who reported a history of parents or brothers with
AR compared with children/adolescents without family history
of AR [OR 3.7 (95%Cl; 2.0-6.7). Consuming acetaminophen at
least once per week [OR 7.4 (95%Cl; 2.9-18.5)] and middle and
high SES [OR 2.1 (95%Cl; 1.2-3.6) and OR 5.6 (95%Cl; 1.2-26.4,



PeAaranda et al.

Table 3. Weighted percentages by city, age and gender of children/adolescents characteristics and OR of the association between possible related fac-
tors and AR.

Controls
Variable Crude OR (OR Cl 95%)
95%Cl 95%ClI
Gender
Male 782 54.7 (44.8-64.2) 47.8 (41.3-54.3) 1.0
Female 794 453 (35.8-55.2) 52.2 (45.7-58-7) 0.8 (0.5-1.2)

Combustible material used for cooking

Electricity 79 4.8 (2.7-8.6) 2.0 (1.2-3.3) 1.0
Natural gas/gas cylinder/wood/ 1489 95.2 (91.4-97.3) 98.0 (96.7-98.8) 0.4 (0.2-0.9)
trash

Socioeconomic status of the residence

1 and 2 (low) 870 47.0 (37.4-56.8) 65.8 (59.5-71.6) 1.0
3 and 4 (middle) 666 46.4 (36.8-56.4) 325 (26.8-38.7) 2.0 (1.2-3.3)
5 and 6 (high) 40 6.6 (2.5-16.5) 1.7 (0.6-5.0) 54 (1.2-25.2)

Family history of AR
Yes 488 44.2 (33.9-54.9) 15.9 (12.1-20.6) 4.2 (2.4-7.1)
No 992 55.8 (45.1-66.1) 84.1 (79.4-87.9) 1.0

Family history of atopic eczema

Yes 198 243 (14.4-38.0) 10.8 (7.1-16.1) 26 (1.2-5.8)

No 1250 757 (62.0-85.6) 89.2 (83.9-92.9) 1.0

Average acetaminophen consumption

At least once per week 293 18.4 (14.0-23.9) 12.7 (8.7-18.2) 4.5 (2.0-10.2)
At least once per month 492 413 (31.7-51.5) 239 (19.0-29.6) 5.4 (2.5-11.9)
At least four times per year 469 29.6 (20.5-40.8) 35.7 (29.7-42.3) 1.5 (0.6-3.7)
At least once per year 157 5.9 (3.4-10.2) 125 (9.0-17.1) 2.6 (1.1-6.0)
Never 165 4.8 (2.7-8.5) 15.1 (11.0-20.4) 1.0

Average consumption of hamburger/hot dogs or other fast food during the 12 months period to the survey date

Ocasionally or never 1088 63.7 (53.2-73.0) 80.2 (74.2-85.1) 1
One or two times per week 488 36.4 (27.0-46.8) 19.8 (14.9-25.8) 2.3 (1.3-4.0)

Average consumption cereal during the 12 months period to the survey date

Occasionally or never 107 12.8 (6.4-23.9) 47 (2.4-8.9) 1.0
One or two times per week 1469 87.3 (76.1-93.6) 95.3 (91.1-97.6) 0.3 (0.1-0.9)

Caesarean delivery

Yes 553 316 (23.0-41.5) 29.6 (24.3-35.5) 2.7 (1.2-5.8)

No 992 68.4 (58.5-77.0) 704 (64.5-75.7) 1.0
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Table 4. Weighted percentages by city, age and gender of adults’ characteristics and OR of the association between possible related factors and AR.

Controls
Variable Crude OR (OR C195%)
95%ClI 95%ClI
Gender
Male 1219 42.0 (38.7-45.4) 50.8 (48.6-53.0) 1.0
Female 2213 58.0 (54.6-61.3) 49.2 (47.0-51.4) 1.4 (1.2-1.7)

Educational attainment

No education/Elementary school 815 20.3 (17.8-23.0) 259 (24.0-27.8) 1.0
Middle/ High school 1692 47.8 (44.6-51.1) 489 (46.7-51-1) 1.2 (1.0-1.5)
Technician/University/Postgrad 891 31.9 (28.9-35.0) 253 (23.3-27.3) 1.6 (1.3-2.0)

Mother’s educational attainment

No education/Elementary school 2027 63.7 (60.3-67.0) 68.7 (66.4-70.9) 1.0
Middle/High school 696 23.2 (20.5-26.3) 234 (21.4-25.5) 1.1 (0.9-1.3)
Technician/University/Postgrad 249 13.1 (10.8-15.8) 7.9 (6.7-9.4) 1.8 (1.3-2.4)

Animals living in the same house
Yes 1566 47.7 (44.5-51.0) 438 (41.6-46.0) 1.2 (1.0-1.4)
No 1866 523 (49.0-55.5) 56.2 (54.0-58.4) 1.0

Asthma in parents or brothers

Yes 589 225 (19.9-25.3) 135 (12.0-15.0) 1.9 (1.5-2.3)

No 2822 77.5 (74.7-80.1) 86.5 (85.0-88.0) 1.0

AR in parents or brothers
Yes 556 30.2 (27.3-33.3) 9.2 (8.0-10.6) 43 (3.5-5.2)
No 2838 69.8 (66.7-72.7) 90.8 (89.4-92.0) 1.0

Atopic eczema in parents or brothers

Yes 236 14.5 (12.3-17.0) 3.7 (3.0-4.7) 4.4 (3.2-5.9)

No 3160 85.5 (83.0-87.7) 96.3 (95.4-97.0) 1.0

Average acetaminophen consumption

At least once per week 788 27.8 (25.1-30.7) 17.7 (16.2-19.4) 23 (1.8-2.9)
At least once per month 939 29.7 (26.9-32.8) 239 (22.2-25.8) 1.8 (1.4-2.3)
At least four times per year 712 19.0 (16.5-21.7) 22.8 (21.0-24.7) 0.8 (0.6-1.2)
At least once per year 271 5.5 (4.1-7.2) 9.7 (8.5-11.2) 1.2 (0.9-1.6)
Never 715 18.0 (15.5-20.7) 25.8 (23.9-27.9) 1.0

Average consumption of meat during the 12 months period to the survey date

Ocasionally or never 117 4.7 (3.4-6.4) 3.0 (2.4-3.9) 1.0
One or two times per week 3315 95.3 (93.6-96.6) 97.0 (96.1-97.6) 0.6 (0.42-0.96)

Average consumption of beans during the 12 months period to the survey date

Ocasionally or never 302 10.8 (8.9-13.9) 8.4 (7.2-9.7) 1.0

One or two times per week 3129 89.2 (87.0-91.1) 91.6 (90.3-92.9) 0.8 (0.6-0.99)
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Table 4. Continued....

Average consumption fruits during the 12 months period to the survey date

Ocasionally or never 271 9.1 (7.4-11.2) 6.6 (5.6-7.9) 1.0

One or two times per week 3159 90.9 (88.8-92.6) 934 (92.1-94.4) 0.7 (0.5-0.95)

Average consumption of eggs during the 12 months period to the survey date

Ocasionally or never 286 9.9 (8.1-12.1) 7.1 (6.0-8.3) 1.0
One or two times per week 3140 90.1 (88.0-91.9) 93.0 (91.7-94.0) 0.7 (0.5-0.9)

Average consumption of hamburger/hot dogs or other fast food during the 12 months period to the survey date

Ocasionally or never 2561 72.5 (69.4-75.4) 75.3 (73.3-77.2) 1.0
One or two times per week 868 27.5 (24.6-30.6) 24.7 (22.8-26.7) 1.2 (1.0-1.4)

Caesarean delivery

Yes 213 9.1 (7.3-11.2) 53 (4.4-6.4) 1.8 (1.3-2.4)
No 3156 90.9 (88.8-92.7) 94.7 (93.6-95.6) 1.0

Health insurance plan

Yes 3156 914 (89.4-93.1) 914 (90.0-92.6) 1.0 (0.7-1.3)
No 274 8.6 (6.9-10.6) 8.6 (7.4-10.0) 1.0

Insurance plan of the enrolled

Contributive/Special 2072 69.2 (66.7-72.2) 65.8 (63.6-67.9) 0.9 (0.7-1.0)
Subsidized 1081 30.8 (27.9-34.0) 34.2 (32.1-36.4) 1.0

Socioeconomic status of the residence

1 and 2 (low) 1670 443 (41.1-47.6) 49.2 (47.0-51.4) 1.0

3 and 4 (middle) 1657 51.8 (48.6-55.1) 47.5 (45.3-49.7) 1.2 (1.0-1.4)
5 and 6 (high) 104 3.8 (2.7-5.4) 33 (2.6-4.2) 1.2 (0.8-2.0)
respectively)] were also significant. with their counterparts (Table 4).

Children/adolescents who reported cereal consumption at least Adults taking acetaminophen at least once per week and at least
once per week had a lower odds of reporting AR symptoms [OR once per month had increased odds for AR symptoms [OR 2.3
0.3 (95%Cl; 0.1-0.9)] compared to children/adolescents who oc- (95Cl1%; 1.8-2.9) and OR 1.8 (95Cl%; 1.4-2.3)] in comparison with

casionally or never consumed cereal during the twelve months adults that never consumed acetaminophen during the twelve
prior to the survey date in the multivariable model (Table 5). months previous to the survey date. Adults living in middle SES
Adults had higher odds of AR symptoms [OR 1.2 (95CI%; 1.03-1.4)] in
Women had higher odds for AR symptoms [OR 1.4 (95CI%; comparison to adults living in low SES.

1.2-1.7)] than men. Adults that reported educational attainment With regard to food exposure, adults consuming hamburgers/
and mother’s educational attainment at Technician/University/ hot dogs or other fast food at least once a week for the twelve
Postgrad level had higher odds for reporting AR symptoms [OR months period to the survey date had higher odds of reporting
1.6 (95%Cl; 1.3-2.0) and OR 1.8 (95CI%; 1.3-2.4) respectively] in AR symptoms [OR 1.2 (95Cl%; 1.0-1.4)] in comparison with those
comparison with adults that reported no education or elemen- reporting occasional consumption or never. Adults consuming
tary education and mothers without education or elementary meat, beans, fruit and eggs at least once per week had reduced
education. Adults who reported animals living in the same odds of reporting AR symptoms [OR 0.6 (95CI%; 0.4-0.9), OR 0.8

house, who reported any parent or brother with asthma, or AR (95C1%; 0.6-0.9), OR 0.7 (95CI%; 0.5-1.0) and OR 0.7 (95CI%; 0.5-
or atopic eczema symptoms or who reported caesarean delivery  0.9)], in comparison with their counterparts (Table 4).
also had higher odds for reporting AR symptoms in comparison After simultaneous adjustment for gender, age, asthma in
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Table 5. Children/adolescents’ significant associated factors with AR

symptoms after multivariate analysis.

Variable

Adjusted OR’

(OR CI195%)

Combustible material for cooking

Electricity 1.0

Natural gas/gas cylinder/other 2 0.3 (0.1-0.9)

AR in parents or brothers

Yes 3.7 (2.0-6.7)

No 1.0

Acetaminophen consumption frequency

At least once per week 74 (2.9-18.5)
At least once per month 53 (2.2-12.9)
Never 1.0

Cereal consumption during the last 12 months
Ocasionally or never 1.0

At least once per week 0.3 (0.1-0.9)

Socioeconomic Estratum of the residence

1and2 1.0
3and4 2.1 (1.2-3.6)
5and 6 5.6 (1.2-26.4)

' Adjusted by age, gender, history of atopic eczema in parents or broth-

ers and health care plan. 2Firewood, gasoil, waste.

parents or brothers, AR in parents or brothers, atopic eczema

in parents or brothers, caesarean delivery, acetaminophen
consumption, and egg consumption, we found that women
had higher odds of reporting AR symptoms than men [OR 1.2;
(95%Cl, 1.0-1.5)]. Adjusted odds were also high for, adults who
reported a history of parents or brothers with asthma, AR and
atopic eczema than their reference category. Adults consuming
acetaminophen at least once per week had higher adjusted
odds of reporting AR symptoms as well as adults who reported
being born by caesarean delivery than their counterparts. Adults
who reported eggs consumption at least once per week had
lower odds of reporting AR symptoms [OR 0.7 (95CI%; 0.5-0.9)]
as compared with adults who occasionally or never consumed
eggs during the twelve months previous to the survey date,
respectively (Table 6).

Discussion

To our knowledge, the present study is the first study in both
Colombia and Latin America to simultaneously assess potential
factors associated with AR in a large sample of subjects aged 1
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to 17 years and 18 to 59 years.

The results of this study confirm the association between
gender and AR symptoms in the adult population; women were
more likely to report symptoms, as previous observational stu-
dies have reported "#'?, Previous cohort ®@and cross-sectional
(1921 studies have shown higher prevalence of AR in women,
although this difference was not statistically significant. The
European Community Respiratory Health Study (ECRHS II)??
and the study of Kurukulaaratchy et al @ found that although
women suffer less frequently from AR during infancy and
adolescence than do men, their risk increases during adulthood.
Hormonal factors have been proposed as protective in women
during adolescence, when hypothalamic-pituitary and sexual
hormones modulate the immunological system @, Besides this
protection, it has also been suggested that adult women are
highly susceptible to indoor pollutants, smoking and sedentary
lifestyle, as factors associated with non-allergic rhinitis 2%,

Our findings also provide evidence for an association between
family history of allergic diseases and the presence of AR
symptoms. Results showed an association between parents or
brothers with AR for both populations. Conversely, asthma and
atopic eczema in parents or brothers were associated factors

for AR only in adults. Family history of allergic disease has been
widely documented by cross-sectional studies ?-2% as well as by
cohort studies @222 A study in Germany followed 467 child-
ren over time ?” showed that the period prevalence for twelve
months rose from 6% at the age of three years to 24% at the age
of thirteen in children without a family history of allergies. For
children with a positive history of at least one parent suffering
from allergic diseases, prevalence rose from 13% at the age of
three years to 44% at the age of thirteen. A 23-year follow-up
study, showed not only an increase in allergy as the population
grew older, but also suggested that allergies change throughout
life @, According to Settipane et al., people suffering from AR in
previous years have an increased risk of suffering from asthma in
adulthood more than threefold, compared with those without
AR @9,

We found an association between AR and SES in the children/
adolescents subpopulation with low precision due to wide con-
fidence intervals. We recognize that the proportion of subjects
in our study are low in higher SES in both subpopulations; ho-
wever, this distribution is consistent with the Colombian distri-
bution of the population where stratum 5 and 6 both represent
a very low proportion of the population (SES five represents
1.9% of the Colombian population and SES six represents 1.2%
of the Colombian population) . Nevertheless, other studies
carried out in school children (6 to 7 years and 13 to 14 years)
in Bogota city © and abroad ?* suggest similar associations 7;
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Tabla 6. Adults’ significant associated factors with AR symptoms after

multivariate analysis

Variable Adjusted OR' (OR C195%)
Gender

Male 1.0

Female 1.2 (1.0-1.5)

Asthma in parents or brothers

Yes 1133 (1.1-1.7)

No

AR in parents or brothers

Yes 3.2 (2.5-4.0)

One or two times per week

Atopic eczema in parents or brothers
Yes
No

Caesarean delivery

Yes

No 2.1 (1.2-3.6)

Acetaminophen consumption frequency

At least once per week 1.9 (1.4-2.4)
At least once per month 1.7 (1.3-2.2)
Never 1.0

Eggs consumption during the last 12 months

Ocasionally or never 1.0

At least once per week 0.7 (0.5-0.9)

' Adjusted by age

SES could influence the possibility of more frequent diagnosis,
treatment, and disease monitoring according to the ecological
study by Stewart et al. 9.

Children/adolescents that reported cereal consumption and
adults eating eggs at least once per week were less likely to
report AR symptoms. Previous studies have described associa-
tions between diet and allergic diseases or allergic sensitization
61, One of the strongest theories argues that a western life style
characterized by the frequent use of antibiotics and medicines,
hyper-caloric diets, processed food intake, small families, and
better hygiene are driving changes in the intestinal micro-flora
and interfering with the development of immune tolerance
3239 Cereal consumption by children and egg consumption

by adults suggest diets rich in antioxidants that may protect
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against allergic diseases ©2. However, we did not explore if
participants avoided food consumption due to food allergies,

as this was not measured in our questionnaire. Food allergies
occur in about 1% to 2% of adults in the general population and
about 4% in children less than 18 years of age ®. There is a close
association and a higher incidence of food allergy in individu-
als with other atopic disorders than in the general population,
as showed in a French study that assessed the prevalence of
food allergy and its association with respiratory manifestations
among school children (asthma and AR). The study reported
that children aged 9 to 11 had an odds of 4.0 (Cl 95% 2.4-6.6) of
reporting food allergy and past year AR symptoms under ISAAC
definition, when compared to children without food allergy.
The authors suggested food allergy as a first step in the “allergic
march” leading to the development of allergic asthma or AR ©9,
Our study was aimed as an explorative analysis of dietary habits
and AR; therefore, food allergies were not asked about, and we
are not able to conclude anything about the role of food allergy
as an explanation for the avoidance of selected foods.

Our results also showed in adults significant associations with
caesarean delivery. Few studies have assessed the association
between AR, allergies and asthma and caesarean delivery, but
the populations studied were children ©37, These studies also
showed a greater risk for asthma in children born by caesarean.
The study by Almqvist et al. showed that after stratified analysis,
the association only remained significant with emergency cae-
sarean interventions, concluding that caesarean delivery per se
does not increase the risk for asthma, but that asthma could be
associated more with the health of mother’s and foetal condi-
tions before the delivery, also indications for the caesarean 7).
Our study is to our knowledge the first study that shows the as-
sociation between adults with history of caesarean delivery and
AR symptoms. Following the hypothesis of AlImqvist on the indi-
cation of the caesarean, it is possible that in Colombia 17 years
ago, the number of caesarean deliveries were more related with
emergency caesareans compared with the caesareans currently
carried out. A Colombian study from 1995 to 2005, showed a rise
in the percentage of caesarean deliveries, from 22.5% to 30.3%
for that period of time. The increase in the number of caesarean
deliveries for Colombia and the Latin-American region can be
explained by the “medicalization” of the delivery. Patients and
doctors now may choose the date for delivery based on conve-
nience ©9,

Our study found positive associations between symptoms

of AR and acetaminophen consumption, both for children/
adolescents and adults. This adds support to acetaminophen

as an independent factor associated with AR . During the
1990's, acetaminophen consumption was associated with the
development of allergy in children and adults “°-*2. Mechanisms



that help explain this association deal with the depletion of
glutathione, an anti-oxidative molecule present at the lung and
respiratory mucosae “**), The indirect inflammatory response
increases the Th2 response and favours the allergic disorders “.
A second mechanism may be the inhibition of cyclooxygenase
48 which is required for prostaglandin production in the inflam-
mation cascade, through the regular use of acetaminophen.
This would be explained by acetaminophen being recognized as
an antigen, with increases in immunoglobulin E and histamine
levels “748 However, we cannot rule out confounding by the in-
dication for acetaminophen as an alternative explanation “%. A
cohort study in Australia followed children with family history of
allergic diseases and found that after adjustment by respiratory
disease history in early ages, the association between paraceta-
mol and allergic diseases disappears. The cross-sectional nature
of our study did not allow us to test this alternative explanation.

Conclusion

The present study identified factors associated with AR
symptoms in Colombia. These findings suggest the presence of
cultural, environmental and familiar factors in a large sample of
children and adults in six cities, where factors associated with AR
were previously unknown. The study also provides the basis for
future research to confirm our findings, as well as research on
likely pathways associated with the identified factors.

Strengths and weaknesses

This is the first large scale study investigating the association
between individual, familial, cultural and socioeconomic factors
and AR in a wide range of Colombian urban dwellers. This study
described associations that may help explain the patterns of
relationship between different variables and AR symptoms in
children/adolescents and adults.

The limitations of this study also need to be considered. First,
we used questionnaires to assess outcomes. Self-completed
questionnaires by adolescents and questionnaires filled with the
help of an interviewer for parents of small children and adults
might lead to diagnostic misclassification that would reduce

the chance of identifying associations. In addition, recall bias

is a possibility, which might potentially make allergic subjects
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