Clinical Otolaryngology. 2017; 42(6): 1275-1280
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Abstract

Objective. Assess the prevalence of rhinitis and exposure to environmental tobacco smoke (ETS) of children in our
community and its relationship with symptoms of rhinitis

Methods (design, setting, participants, main outcome measures). Cross-sectional study using questionnaire on rhinitis
of the International Study of Asthma and Allergies in Childhood, in children (6-7 years) and adolescents (13-
14 years). Categories: “rhinitis ever”, “recent rhinitis”, “recent rhinoconjunctivitis”, “severe rhinoconjunctivitis”.
Parental smoking: (i) neither parent smokes; (ii) only the mother smokes; (iii) only the father smokes; and (iv) both
parents smoke. Odds ratio of the prevalence of symptoms of rhinitis according to ETS exposure was calculated using
logistic regression.

Results. 10 690 children and 10 730 adolescents. The prevalence of “rhinitis ever” in children: 29.4%, “recent
rhinitis” 24%, “recent rhinoconjunctivitis” 11.5% and “severe rhinoconjunctivitis” 0.1%. In adolescents: 46.2%,
34.5%, 16.2% and 0.2%, respectively. Environmental tobacco smoke exposure in the home occurred in 51% of cases.
Parental smoking was associated with a higher prevalence of forms of rhinitis in adolescents when only the mother
was a smoker. In children when both parents were smokers.

Conclusion. Rhinitis is highly prevalent in our community. Environmental tobacco smoke exposure is still very
common. The relationship between ETS and rhinitis symptoms in children of this community is not as robust as that
found for asthma.
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1 INTRODUCTION

Rhinitis is highly prevalent in childhood, especially in our population. It appears to have increased
significantly in recent years.> * Both asthma and rhinitis are underdiagnosed and undertreated in both
children and adults. A recent study involving a Danish population aged 14-44 years demonstrated
underdiagnosis in 50% of asthmatics and in 32% of patients with rhinitis, with rates of undertreatment
reaching 50% and 83%, respectively.*

Environmental tobacco smoke (ETS) is the main domestic environmental pollutant. During the
combustion of tobacco, over 8000 compounds are generated, including numerous toxic chemicals and
irritants with acute adverse effects on health, in addition to human carcinogens.® Passive exposure to
tobacco smoke is common, and its harmful effects on health have been well-known for decades.®
However, the magnitude of the problem worldwide is not yet fully understood.” There are multiple studies
showing that exposure to tobacco smoke during childhood is associated with an increased risk of
asthma.® ° In the case of rhinitis, fewer studies have been published and the results do not seem
conclusive. Thacher et al. and Mitchell et al. find that exposure to second hand smoke during infancy was
associated with an overall elevated risk rhinitis, while Lee et al. find that foetal exposure to maternal
active smoking was significantly associated with asthma ever, but not with allergic rhinitis ever or
eczemalgver.g' 10.11 Certain studies even seem to indicate a protective effect of ETS on the prevalence of
rhinitis.

The aim of this study was to evaluate the prevalence of the rhinitis and the impact of parental smoking
on rhinitis symptoms in children (6-7 years) and adolescents (13-14 years) in our community.

2 MATERIALS AND METHODS

A cross-sectional study was conducted using the method outlined in the ISAAC study (International
Study of Asthma and Allergies in Childhood). ETS was assessed in children and adolescents residing in
the Autonomous Community of Galicia (Spain), using the ISAAC questionnaire translated into Spanish
and validated previously.*

The study was conducted in schools located in six of the seven health areas in the region, serving 69%
of the total population (1.9 million). Two age groups, one for children aged 6-7 years and another for
adolescents aged 13-14 years, were studied. Our sample is representative of the population of our region
with regard to city, urban, countryside. Schools that declined to participate were replaced with other
centres. Fieldwork was conducted between October 2006 and February 2007.

Authorization was obtained from the parents or legal guardians, who responded to the questionnaire
for the 6 to 7-year-olds, while the adolescents aged 13-14 years completed the questionnaire themselves.

The questionnaire data were manually entered into a database in accordance with ISAAC protocols,
using double entry with subsequent validation.

The questionnaire included questions about rhinitis symptoms, weight, height, presence of a dog or a
cat in the home, parental smoking habits and the mother's educational level, mother occupation are not
collected. Also included questions about asthma and dermatitis, but these diseases are treated in other
publications.


https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0001
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0002
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0003
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0004
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0005
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0006
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0007
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0008
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0009
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0008
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0010
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0011
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0012
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-bib-0001

The standardised questionnaire on rhinitis symptoms includes the following six questions:

1. you (has your child) ever had a problem with sneezing or a runny or blocked nose, when you (he or
she) DID NOT have a cold or “the flu”? (YES/NO)

2. In the past 12 months, have you (has your child) had a problem with sneezing or a runny or blocked

nose, when you (he or she) DID NOT have a cold or “the flu”? (YES/NO)

the past 12 months, has this nose problem been accompanied by itchy-watery eyes? (YES/NO)

In which of the past 12 months did this nose problem occur? (Month names listed).

In the past 12 months, how much did this nose problem interfere with your (child’s) daily activities?

(Not at all/a little/ a moderate amount/a lot).

6. Have you (has your child) ever had hay fever? (YES/NO)

ok w

Based on the answers to the above questions, the following categories were defined:

“Rhinitis ever” determined by a positive response to question 1.

“Recent rhinitis” determined by a positive response to question 2.

“Recent rhinoconjunctivitis” determined by a combination of positive responses to questions 2 and 3.
“Severe rhinoconjunctivitis” determined by a positive response to questions 2 and 3, with the answer
“a lot” to question 5.

Ao

Based on the responses to the questionnaire, parental smoking was classified into four mutually
exclusive categories: (i) no parent smoked; (ii) only the mother smoked; (iii) only the father smoked; (iv)
both parents smoked. A category for ex-smokers and parameter of smoke inside the house or outside has
not been collected because there are not included on the criteria of ISAAC study.

Obesity and overweight were defined according to body mass index (BMI) cutoffs established by
Cole et al.,** for each age group and sex.

The educational level of the mother was classified into three categories: (i) no formal education or
only primary education; (ii) secondary education; (iii) university education.

2.1 Ethical considerations

The study was approved by the Research Ethics Committee of Galicia.

2.2 Statistical analysis

For the statistical analysis, multiple logistic regression was used to obtain prevalence-adjusted odds
ratio and 95% confidence intervals between rhinitis symptoms of school age children and parental
smoking. Children of non-smoking parents comprised the control group.

In the multivariate analysis, the results were adjusted for gender, body mass index, maternal
educational level and exposure to dogs and/or cats in the home.

Statistical analysis was performed using the spss 17.0. (SPSS Inc., Chicago, IL, USA)
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3 RESULTS

The response rate in the age group 6-7 years was 72.4%, with 10 690 valid questionnaires. The
response rate in the age group 13-14 years was slightly higher at 84.4%, with 10 730 valid questionnaires.

The prevalence of rhinitis in the age group 6-7 years was: 29.4% “rhinitis ever”, 24% recent rhinitis,

11.5% rhinoconjunctivitis and 0.1% severe rhinoconjunctivitis. In the group aged 13-14 the prevalence
was 46.2%, 34.5%, 16.2% and 0.2%, respectively (Table 1).

Table 1. Prevalence of rhinitis symptoms in children

6-7 years 13-14 years
n % n %
Rhinitis once
No 7546 70.6 5775 53.8
Yes 3144 29.4 4955 46.2
Recent® rhinitis
No 8128 76.0 7032 65.5
Yes 2562 24.0 3698 345
Recent® rhinoconjunctivitis
No 9460 88.5 8993 83.8
Yes 1230 115 1737 16.2
Severe rhinoconjunctivitis
No 10680 99.9 10713 99.8
Yes 10 0.1 17 0.2

# The term Recent refers to the previous 12 mo.

Table 2 shows the main characteristics of children and the prevalence of risk factors (gender, parental
smoking, weight, dog/cat in the home in the last 12 months, dog/cat in the home during the first year of
life and maternal educational level).


https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-tbl-0001
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-note-0001
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-note-0001
https://onlinelibrary.wiley.com/doi/full/10.1111/coa.12868#coa12868-tbl-0002

Table 2. Main characteristics of the children and prevalence of risk factors

6-7 years 13-14 years
n % n %

Gender

Female 5270 498 5269 49.7

Male 5321 502 5323 50.3
Parental smoking

Neither parent 5020 48.7 5057 484

Father only 1941 188 1893 18.1

Mother only 1354 131 1487 142

Both parents 1999 194 2016 19.3
Obesity

Normal weight 5261 67 7421 823

Overweight 1834 234 1396 155

Obese 752 9.6 197 22
Cat at home in the past 12 months

Yes 773 74 1722 16.2

No 9699 926 8903 838
Cat at home in the first year of life

Yes 584 55 879 116

No 10026 945 6730 88.4
Dog at home in the past 12 months

Yes 1313 126 3050 28.7

No 9111 874 7563 71.3
Dog at home in the first year of life

Yes 1123 106 1559 20.5

No 9457 89.4 6060 79.5
Maternal educational level

No shooling/elementary 2981 284 2261 221

High school 4012 382 4418 43.2

University 3519 335 3553 347

With regard to domestic tobacco smoke exposure, in the age group 6-7 years this was 51.3%; only the
father smoked in 18.8% of cases, only the mother smoked in 13.1%, both parents smoked in 19.4%, and
neither parent smoked in 48.7% of cases. In the age group of adolescents, exposure occurred in 51.6% of
cases; in 18.1% of cases only the father smoked, in 14.2% only the mother smoked, in 19.3% both parents
smoked and in 48.4% of cases neither parent smoked (Table 2).

On multivariate analysis, parental smoking was associated with a higher prevalence of forms of
rhinitis in adolescents only when the mother was a smoker. The greatest effect was observed for “rhinitis
ever” with an odds ratio of 1.20 (95% confidence interval: 1.02-1.40) and “recent rhinitis” with an odds
ratio of 1.19 (95% confidence interval: 1.01-1.40) when the mother was a smoker (Table 3). In the group
aged 6-7 years, the only significant relationship was found between parental smoking and “rhinitis ever”
with an odds ratio of 1.19 (95% confidence interval: 1.03-1.37) when both parents were smokers
(Table 3). No significant relationships were found between the other forms of rhinitis and parental
smoking.
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Table 3. Odds ratio for prevalence of rhinitis symptoms according to parental smoking in
children and adolescents

Rhinitis ever
OR(95% CI)

Recent?® rhinitis
OR (95% CI)

Rhinoconjunctivitis

OR (95% CI)

6-7 years

Neither parent
Father only
Mother only
Both parents

13-14 years

Neither parent
Father only
Mother only
Both parents

1
1.08 (0.94-1.25)
1.02 (0.87-1.20)
1.19 (1.03-1.37)

1
1.05 (0.92-1.22)
1.20 (1.02-1.40)
1.14 (0.99-1.32)

1
1.07 (0.92-1.24)
1.01(0.85-1.19)
1.15 (0.99-1.33)

1
0.94 (0.80-1.09)
1.19 (1.01-1.40)
1.05 (0.90-1.22)

1
1.09 (0.89-1.32)
1.05 (0.83-1.32)
1.19 (0.97-1.45)

1
0.90 (0.74-1.10)
1.20 (0.97-1.48)
1.16 (0.96-1.40)

# The term Recent refers to the previous 12 mo. Cl, confidence interval; OR, odds ratio adjusted
for gender, cat or dog in the home and maternal educational level.

The category “severe rhinoconjunctivitis” was not included in the regression analysis in either group
due to low prevalence: 0.1% in the age group 6-7 years and 0.2% in the age group 13-14 years.

4 DISCUSSION

The prevalence of “rhinitis ever” in our population (29.4% in children and 46.2% in adolescents) is
similar to that reported by Ldpez-Silvarrey Varela et al.” for a nearby population: 30.4% in children and
47.3% in adolescents.

On the Isle of Wight the prevalence of rhinitis in 10-year-old children was analysed using the same
methodology as that of our study: it ranged from 22.6% in 1999-2000 to 28.1% in the period 2011-2012.
These figures are similar to those in our study, although the age groups studied are different.™

The older group had greater numbers of prevalence of rhinitis, would this not be expected given that
they have had several more years to develop rhinitis. Our results agree with those of other geographical
areas as indicated in various populations; Asher et al.,* using the same methodology as in our study,
reported the prevalence of rhinoconjunctivitis in children aged 6-7 years and 13-14 years in different
countries and regions. For the age group 13-14 years in Spain, the prevalence was 15%, slightly lower
than the 16.5% observed in our study. Similar rates were observed in countries such as Italy (15.5%) and
Germany (15%), but the prevalence was lower in other European countries such as Portugal (9.5%). For
the age group 6-7 years, the prevalence of rhinoconjunctivitis was 7.9% in Spain, 6.5% in Italy, 6.9% in
Germany and 9.3% in Portugal, all lower than the 11.5% found in our study (11.5%).

Ait-Khaled et al.™ reported the prevalence of different types of rhinitis in children aged 13-14 years,
like that of the adolescents in our study, in many countries around the world. In neighbouring countries,
the prevalence of “rhinitis ever” was 26.5% in Portugal (range: 21.4%-31.7% according to geographic
region) and 31% in Italy (range: 15.1%-38.4% according to geographic region), which are lower than the
46.2% found for “rhinitis ever” in our group of adolescents.

In our study we did not find an elevated exposure to cats and dogs; however, these results are similar
to other publications in our country.'’
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Another finding of the present study was that exposure to parental smoking remained high in this
community (about 51% in both age groups), although a downward trend was observed with respect to the
results of a previous study conducted between 1990 and 1992 with six to 18-year-olds in the same
community, where the prevalence of parental smoking was 57% in males and 55% in female women.*®

Regarding the relationship between exposure to parental smoking and rhinitis, we found an increased
prevalence of symptoms of rhinitis (“rhinitis ever”) when both parents were smokers in the group of
children aged 6-7 years. In the group of adolescents aged 13-14 years, this was found only when the
mother was a smoker for both “rhinitis ever” and recent rhinitis.

In a study conducted in Stockholm, Thatcher et al. showed that exposure to tobacco smoke during
childhood was associated with an overall increased risk of rhinitis (odds ratio: 1.22; 95% confidence
interval: 1.022-1.46) at the age of 16 years, although the method used to measure exposure to tobacco
smoke was different from that of our study. When specific associations were examined by age, the
increase in risk associated with exposure to secondhand smoke in the womb or during childhood was
mostly confined to early childhood.®

In a study performed in Hong Kong, Lee et al. analysed the effect of exposure to active and passive

maternal smoking during pregnancy. They reported that foetal exposure to passive maternal smoking was
significantly associated with allergic rhinitis (odds ratio: 1.22, 95% confidence interval: 1.09-1.37), but
active maternal smoking was not significantly associated with allergic rhinitis (odds ratio: 1.01, 95%
confidence interval: 0.70-1.46)."
In the work by Mitchell et al.,** the authors confirmed the importance of maternal smoking, and the
separate and additional effect of paternal smoking with a dose-response effect on asthma symptoms
suggesting a causal relationship, but for the rhinoconjunctivitis the causal relationship was less certain.
The work of Montfort and colleagues goes further; it revealed a protective effect of exposure to tobacco
smoke when both parents smoked against “rhinitis ever” (odds ratio: 0.82 (0.66-1) P<.01) and recent
rhinitis (odds ratio: 0.66 (0.5-0.88) P<.001)." These findings may be related to the “healthy smoker”
phenomenon rather than a real protective effect of exposure to tobacco smoke. When it is find a
protective effect of smoking on the prevalence or severity of rhinitis, rather than real protection due to
smoking, this result would be because people with fewer symptoms continue smoking and people with
more symptoms quit smoking or no longer be initiated into this habit.*

Several pathophysiological mechanisms seem to support the harmful effect of ETS on the respiratory
system of children. Foetal exposure to tobacco smoke during pregnancy may occur because nicotine and
other toxic substances readily cross the placental barrier.?’ In addition, mothers who smoke are often not
able to quit during pregnancy.”* Smoking during pregnancy is known to affect foetal development,
maturation of the lungs and the pulmonary immune system, favouring prematurity and intrauterine
growth retardation, leading to a lower calibre airways.

Infants and pre-school children are most vulnerable to the effects of ETS exposure, as they have a
lower body mass and their active anabolic state means they have a higher respiratory rate and increased
ventilation per minute per unit of body mass at rest, and consequently they inhale a greater effective dose
of pollutants per kg body weight.?? This represents direct toxicity for the airways, oxidative damage,
inflammatory cell recruitment, increased neutrophilic inflammation, increased epithelial permeability,
disposition to respiratory infections, allergic sensitisation, poor response to treatment with corticosteroids
and changes in the cytokine profile.?

The fact that the significant effect mainly relates to maternal smoking seems reasonable, given the
possible effect, already mentioned, of tobacco smoke on the airways during pregnancy.?® ?* Moreover,
children usually spend more time with their mothers than their fathers, so maternal smoking has a greater
impact on their health than paternal smoking.**
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The present study has certain limitations. The cross-sectional design prevents establishing any causal
relationship between parental smoking and rhinitis symptoms. In addition, the data were obtained from a
questionnaire and there was no objective measurement of exposure to tobacco smoke. However, the
validity of questionnaires to assess smoking status in epidemiological studies is widely accepted.? The
strengths of the study are the large sample size, the random selection of children and adolescents
included, and the use of the thoroughly validated ISAAC study methodology.

In conclusion, rhinitis is highly prevalent in our community. Exposure to ETS by children and
adolescents is still very common despite having decreased slightly in recent years. The relationship
between ETS and rhinitis symptoms in children and adolescents of this community is not as robust as that
found for asthma.
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