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ABSTRACT

The prevalence of allergic rhinitis and atopic eczema is on the rise in recent decades. Many factors can be related
to the development of these diseases. We aimed to investigate the association between socioeconomic status
(SES), environmental risk factors and these conditions. In this study, the International Study of Asthma and Al-
lergies in Childhood (ISAAC) questionnaire was translated and validated. Then it was used to determine the
prevalence, severity and possible related factors for both diseases in 1904 schoolchildren aged 6-7 and 13-14
years from various regions of Tehran. The prevalence of rhinitis and eczema in the past year was 33.2 % and
8.2 %, respectively. The prevalence of rhinoconjunctivitis in the past year was 30 %. The risk factors such as
birth order, nursery attendance, pet ownership, past allergic experiences as well as some SES factors were asso-
ciated with both conditions. The prevalence of allergic rhinitis and atopic eczema was on the rise in comparison
to the previous studies and SES as well as environmental factors are thought to be associated with the prevalence
of these conditions.
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INTRODUCTION cluding tobacco smoke, poor housing condi-
tion and air pollution. At least one of these
factors can be associated with socioeconomic

affecting the quality of life of the patients status (SES). Ther_e are some reports sug-
especially children. According to World gesting that allergic diseases may be more

Health Organization (WHO) statistics, 400 prevalent in lower SES while some reports
millions of subjects in the world suffer from ]t\ave shfown tha’g IO(\;Y SES can be a prote((j:tlg/e
rhinitis and 15-30 % of children from ecze- hactpr Or atopic diseases as suggeste y
ma (Ansotegui et al., 2011). ISAAC findings ygiene hypothesis (Ansotegui et al., 201.1’
have shown the prevalence of these condi- L_Jphoff et al., 2014). Therefo_re the assocla-
tions is rising dramatically in both developed tion between SES and allergic diseases re-

i ' i troversial.
and developing countries (ISAAC, 2012), Mainscon
Genetic and environmental factors are There has been no study conducted on

known to play a role in the development of the :elit'olrll be_tw((jefan SES_an? rt]he develop;
allergic diseases. There are several environ- rr}enl S?A :Cerglc |t§ea§.es In tﬁ rafn (as ?ﬁ.r
mental risk factors for allergic diseases in- 0 Investigation), - therefore, - this

Asthma, rhinitis and eczema are common
public health problems throughout the world,
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study was designed to assess the prevalence
of self-reported allergic rhinitis and atopic
eczema among primary and secondary
school students and its relation to SES and
other risk factors.

MATERIALS AND METHODS

This cross-sectional study was carried
out from January 2013 to January 2014. The
study population consisted of schoolchildren
aged 6-7 and 13-14 years in the city of Teh-
ran. The standardized questionnaire of
ISAAC Protocol was translated into Persian
language and validated by several pilot stud-
ies. The final questionnaire was randomly
distributed amongst primary and secondary
public schools located in different parts of
the city. The parents were informed and in-
structed how to fill the questionnaire at home
and returned in the predefined time.

The ISAAC standard questionnaire con-
sisted of two sections, involving questions
relating to the prevalence and severity of dis-
eases and risk factors. Positive answers to
the question ”Has your child had itchy rash
affected the folds of the elbows, behind the
knees, in front of the ankles, around the
neck, ears or eyes in the last 12 months?”
were considered to be atopic eczema. Posi-
tive answers to the question “In the last 12
months, has your child had a problem with
sneezing or a running or blocked nose when
she/he did not have a cold or flu?” were con-
sidered to be as allergic rhinitis. The severity
of these conditions was assessed by interfer-
ence with patients’ daily activities for rhinitis
and patients’ sleep disturbance for eczema.

From approximately 4000 distributed
questionnaires, 2000 were collected. Missing
and inconsistent responses were excluded
from analysis. Finally, 1904 questionnaires
were analyzed using the statistical software
SPSS, Version 16. The prevalence of the
symptoms was calculated and comparison
between groups was made using the chi-
squared test and logistic regression. P-value
< 0.05 was considered significant. A number
of variables including; gender, age, birth or-
der, number of children, infectious diseases

(measles, pertussis, tuberculosis and worm
infection), acetaminophen and antibiotic
consumption, breastfeeding, nursery attend-
ance, pet ownership, parental history of al-
lergic disease (asthma, rhinitis and eczema)
and parental smoking habit were investigat-
ed. Comorbidities between allergic diseases
(asthma, rhinitis and eczema) were also as-
sessed. SES of participants was defined as
parental education level, parental job type
and family monthly income. The study was
approved by ethics committee of Islamic
Azad University of Pharmaceutical Sciences
Branch (Reference number: 5248).

RESULTS

Among the 1904 participants, 44.7 %
were boys and 55.3 % were girls. 59.3 %
were 6-7 year old and 40.7 % were 13-14
year old. 36.1% of participants were in
northern, 28.8% in southern, 19.7 % in
western, 5.9 % in eastern and 9.4 % in the
central part of the city. The prevalence of
self-reported allergic rhinitis and atopic ec-
zema in the past 12 months was 33.2 % and
8.2 %, respectively. Table 1 shows the com-
parison between the prevalence rate of rhini-
tis and eczema in various cities of Iran and
the current study based on ISAAC protocol.
Among students with eczema, 61.6 % of suf-
ferers reported that their rash had cleared
completely during the last 12 months. Ecze-
ma symptoms caused school absence in
5.2 % and sleep disturbance in 24.1 % of the
patients. 55.3 % patients had visited special-
ist and 64.7 % had used medication for the
treatment of eczema symptoms. In patients
with rhinitis, 30 % had conjunctivitis concur-
rently. Rhinitis symptoms caused school ab-
sence in 26.1% and frequent interference
with daily activities in 2.7 % of the patients.
58.1 % patients had visited specialist and
61.6 % had used medication for the treat-
ment of the rhinitis symptoms. The compari-
son between the severity of rhinitis and ec-
zema symptoms in the current study and the
previous studies in Iran is presented in Table
2.
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Table 1: Comparison between prevalence of rhinitis and eczema in past 12 months between various

cities of Iran based on ISAAC protocol

Prevalence of Prevalence of Prevalence of
rhinitis (%) rhinoconjunctivitis (%) eczema (%)

Phase one (1995)
Tehran 14.6 % 57% 2.3%
Rasht 9.6 % 35% 3.4%
Phase three (2003)
Tehran 171 % 7.9 % 4.3 %
Rasht 15.6 % 7.6 % 6.7 %
Zanjan 16.3 % 9.3% 8.2%
Birjand 15.8 % 7.6 % 5.7 %
Current study (2014)
Tehran \ 33.2 % 30 % 8.2 %

Table 2: Comparison between severity of rhinitis and eczema in past 12 months between various

cities of Iran based on ISAAC protocol

Rhlnlgcs:ti);?ep;t:T:t::(lg:)ectlng Eczema sleep disturbance (%)
Phase one (1995)
Tehran 0.5% 0.8%
Rasht 0.2 % 1.3%
Phase three (2003)
Tehran 0.3% 1.3%
Rasht 0.6 % 25%
Zanjan 1% 4.1%
Birjand 0.6 % 26 %
Current study (2014)
Tehran | 2.7 % | 24.1 %

There was no association between gen-
der, age, number of children, infectious dis-
eases, acetaminophen use (during past year
and first year of life), antibiotic use (during
first year of life), pet exposure (during first
year of life) and breastfeeding with rhinitis
and eczema. However, the prevalence of rhi-
nitis was significantly associated with paren-
tal smoking at present (OR (95 % CI) 1.36
(1.05-1.77). Those students who attended
nursery at the earlier age had a higher chance
of developing rhinitis as compared with the
ones who did not attend the nursery 1.33
(1.10-1.62). Rhinitis was more prevalent
among the first born children 1.42 (1.16-
1.73), but there was no association between
these factors and eczema. Pet exposure at
present time was also associated with symp-
toms of eczema 1.92 (1.30-2.82), whereas no

association was found between this factor
and rhinitis. Parental history of allergic dis-
eases (asthma, rhinitis and eczema) had a
substantial association with both allergic rhi-
nitis and atopic eczema. Table 3 shows the
relationship between symptoms of rhinitis,
eczema and the risk factors.

Among SES factors, rhinitis was appre-
ciably associated with father and mother’s
educational level. With reduction in father’s
educational level, the risk of development of
rhinitis increased and also there was a higher
prevalence of rhinitis among patients with il-
literate mothers. A significant positive rela-
tionship between the prevalence of rhinitis
and eczema and family monthly income was
found. Table 4 shows the association be-
tween SES and these conditions.

1042



EXCLI Journal 2015;14:1040-1048 — ISSN 1611-2156
Received: August 17, 2015, accepted: August 31, 2015, published: September 11, 2015

Table 3: The association between risk factors and rhinitis and eczema

Allergic rhinitis Atopic eczema
P-value | OR (95 %) ClI P-value | OR (95 %) ClI
Gender
Male
0.266 NS' 0.181 NS
Female
Age
67 0.364 NS 0.053 NS
13-14 ' '
Birth order
Not first child . 1
Tor Tt et <0.05 0.687 NS
first child 1.42 (1.16-1.73)
Number of children
1
2 0.289 NS 0.428 NS
23
Breastfeeding
Yes
0.638 NS 0.739 NS
No
Daycare attendance
No . 1
<0.05 0.182 NS
Yes 1.33 (1.10-1.62)
Keeping pet in the past 12 months
No . 1
0.287 NS <0.05
Yes 1.92 (1.30-2.82)
Keeping pet during the first year of life
Yes
0.967 NS 0.212 NS
No
Paracetamol use in the past 12 months
Yes
0.124 NS 0.218 NS
No
Paracetamol use in first year of life
Yes
0.908 NS 0.190 NS
No
Antibiotic use in first Year of life
Yes
0.059 NS 0.316 NS
No
Parental smoking at present
No . 1
<0.05 0.309 NS
Yes 1.36 (1.05-1.77)
Parental smoking during First year of life
Yes
0.089 NS 0.078 NS
No
Parental smoking during pregnancy
Yes
0.057 NS 0.255 NS
No

1043



EXCLI Journal 2015;14:1040-1048 — ISSN 1611-2156
Received: August 17, 2015, accepted: August 31, 2015, published: September 11, 2015

Allergic rhinitis Atopic eczema
P-value | OR(95%)ClI P-value | OR (95 %) CI
Parental History of asthma
No . 1 . 1
<0.001 <0.05
Yes 2.94 (1.82-4.78) 2.61 (1.39-4.87)
Parental History of rhinitis
No . 1 . 2.37 (1.55-3.63)
<0.001 <0.001
Yes 2.17 (1.61-2.92)
Parental History of eczema
No . 1 . 1
<0.001 <0.001
Yes 1.82 (1.36-2.45) 5.20 (3.58-7.56)
OR: Odds ratio; Cl: Confidence interval; *Statistically significant; NS: Not significant
Table 4: The association between socioeconomic status and rhinitis and eczema
Allergic rhinitis Atopic eczema
P-value | OR(95%)CI P-value | OR(95%)CI
Father education
Higher education 1
Diploma . 2.03 (1.02-4.04) 1
- <0.05 0.089 NS
Under diploma 2.23 (1.14-4.37)
llliterate 2.52 (1.28-4.96)
Mother education
Diploma 1
Under diploma N 1.51 (0.84-2.71)
: : <0.05 0.065 NS
Higher education 1.64 (0.89-3.01)
llliterate 1.91 (1.08-3.39)
Father’s job
Unemployed
Retired
e : 0.068 NS 0.848 NS
Governmental job
Self-employed
Mother’s job
Housekeeper
Governmental job 0.717 NS 0.243 NS
Self-employed
Family monthly income
Low 1 1
Middle <0.05 1.49 (1.12-1.99) <0.05 1.62 (1.04-2.51)
High 1.52 (1.13-2.03) 2.18 (1.36-3.48)

OR: Odds ratio; Cl: Confidence interval; *Statistically significant; NS: Not significant

There was a significant association be- zema). The same association was also ob-
tween rhinitis and other allergic diseases (P- served in eczema (P-value < 0.005, 4.14
value < 0.005, 4.09 (2.33-7.17) for asthma  (2.20-7.77) for asthma and P-value < 0.005,
and P-value < 0.005, 2.35 (1.67-3.27) for ec-  2.35 (1.68-3.27) for rhinitis). The comorbidi-

1044




EXCLI Journal 2015;14:1040-1048 — ISSN 1611-2156

Received: August 17, 2015, accepted: August 31, 2015, published: September 11, 2015

ties of asthma, rhinitis and eczema are pre-
sented in Figures 1 and 2. As presented in
these figures, amongst patients with rhinitis,
5.8 % had asthma, 12.6 % had eczema and
1.5 % had asthma and eczema concurrently.
9% of patients with eczema had asthma,
51.9 % had rhinitis and 6.4 % had asthma
and rhinitis concurrently.

DISCUSSION

There have been numerous studies investi-
gating the prevalence of allergic rhinitis and
atopic eczema in various parts of the world,
using different methods. The international
study of asthma and allergic diseases in
childhood program has assessed the preva-
lence of allergic rhinitis and atopic eczema in
children by standard methods. According to
ISAAC phase one findings, the worldwide
variations in prevalence rate of allergic dis-
eases may be related to environmental fac-
tors (Beasley et al., 1998). ISAAC phase
three findings have reported an increase in
all allergic disorders in most centers (Asher
et al., 2006). In this study we evaluated the
allergic rhinitis and atopic eczema preva-
lence and its association with environmental
factors and SES, using ISAAC question-
naire. The prevalence rates of rhinitis, rhino-
conjunctivitis and eczema in the past 12
months were 33.2 %, 30 % and 8.2 %, re-
spectively. Our findings show that the preva-
lence and severity of rhinitis, rhinoconjunc-
tivitis and eczema has increased in compari-
son to previous studies based on ISAAC pro-
tocol in Tehran (ISAAC, 2012).

A few epidemiological studies about the
relationship between environmental risk fac-
tors and allergic diseases have been conduct-
ed in Iran. In this study no differences were
found in the prevalence of rhinitis and ecze-
ma between males and females as the find-
ings of J. Batlls-Garridoa et al. (2010), while
an association between gender and these
conditions were found in another study
(Chereches-Panta et al., 2011).

Eczema

-

Figure 1: The association between eczema and
allergic diseases

Eczema

Figure 2: The association between rhinitis and
allergic diseases

According to hygiene hypothesis, nursery
attendance, crowded families and having
older siblings are protective factors against
atopic diseases due to higher exposure to in-
fections in early life. The protective effect of
these three factors has been observed in
some studies (De Meer et al., 2005; Strachan
et al., 2015; Zekveld et al., 2006). In line
with this hypothesis, first born children tend
to have a higher chance of developing rhini-
tis as we observed in our study. Despite this
hypothesis, we found a positive association
between nursery attendance and rhinitis
which is keeping with Pekkanen et al. (1999)
findings. In the present study no significant
relationship was found between family size
and atopic diseases.
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WHO estimates that nearly 700 million,
or almost half of the world’s children,
breathe air which maybe polluted by tobacco
smoke, particularly at home. The link be-
tween second-hand smoke and several health
outcomes, such as asthma, have long been
established (WHO, 2015). In this study, we
found that parental smoking at “the present”
was a risk factor for rhinitis in children. A
review of 63 studies about the association
between parental smoking and the preva-
lence of allergic rhinitis in children, have
confirmed this association (Saulyte et al.,
2014).

Several studies have been conducted to
evaluate the early life exposure to aceta-
minophen and/or antibiotics and its associa-
tion with the development of allergic diseas-
es. From the Phase 3 of ISAAC findings, ac-
etaminophen and antibiotic use represented
important risk factors for the development of
allergic diseases (Foliaki et al., 2009;
Beasley et al., 2011). In contrast to these
findings, there was not a significant correla-
tion between acetaminophen and antibiotics
use and the prevalence of rhinitis and eczema
in our study.

Studies investigating the association be-
tween breastfeeding and allergic diseases
have produced conflicting results. Some
studies have shown a protective effect (Kull
et al., 2010) while others including ISAAC
findings have found no relationship
(Bjorkstén et al., 2011). Similar to ISAAC
results, there was no association between
breastfeeding and rhinitis and eczema in our
study.

As for the comorbidity between atopic
diseases (asthma, rhinitis and eczema), many
reports have demonstrated all three disorders
had significant correlations with each other
(Yuksel et al., 2008; Ballardini et al., 2012).
In this study we found the co-existence of
rhinitis, asthma and eczema. Numerous stud-
ies have shown that allergic diseases have a
strong genetic component. This risk seems to
be present regardless to the type of allergic
diseases of family members (Tanaka et al.,
2007).

A number of previous studies have
shown a significant correlation between ex-
posure to pets and eczema, mostly indicating
a positive relationship (Ahlbom et al., 1998).
Similarly, in our study such relationship was
observed.

The evidence on the relationship between
SES and asthma and allergies has been con-
flicting. The evidence from a systematic re-
view of 183 articles suggests that rhinitis and
eczema are more prevalent in higher SES
groups (Uphoff et al., 2014). In the present
study, rhinitis and eczema were more preva-
lent in higher income families. This finding
can be explained by the hygiene hypothesis.
The prevalence of rhinitis had an inverse as-
sociation with paternal educational level.
One possible explanation for this association
is that, the environmental factors such as to-
bacco smoke, air pollution, poor housing
conditions and diet can be associated with
lower educational level.

This study has several strengths. First,
the ISAAC questionnaire used in this study
has been validated worldwide so our data
can be easily compared with other studies
based on ISAAC protocol. Another ad-
vantage of the study is the large sample size
from several regions of the city. On the other
hand, the limitations of the study could be
that the prevalence of the diseases was as-
sessed by self-reported questionnaire only.
Clinical assessment by an experienced spe-
cialist is regarded as the best way to diag-
nose these conditions and this is not practical
in cross-sectional studies with the large sam-
ple sizes. Moreover, the questionnaire data
was completed by the parents of the children
and this could lead to recall bias for some of
the variables. In conclusion, in our study
population, we demonstrated an increase in
prevalence and severity of allergic rhinitis
and atopic eczema in comparison to previous
studies. Personal and parental history of al-
lergic disease was recognized as risk factors
for rhinitis and eczema. Significant risk fac-
tors were first born child, nursery attendance
and parental smoking for rhinitis and pet
ownership for eczema. The relationship be-
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tween rhinitis and eczema and SES needs to
be further explored with more focus on envi-
ronmental factors in the long-term follow up
or case-control studies.
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