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ABSTRACT

The prevalence of asthmaisinconsistent in different countries and even
in regions of a country. Awareness of this prevalence has favorable
impacts on health care system planning. The aim of this literature
review and meta-analysis was to estimate the prevalence of pediatric
asthmain the Islamic Republic of Iran during two recent decades.

A search was done in national (SID, Magiran, Irandoc, Iranmedex) and
internationa databases (PubMed and Google Scholar) to find articles
which evaluated asthma prevalence in pediatrics and adolescences,
using the international study of asthma and allergies in children written
guestionnaire.

Twenty eight articles between 1992 and 2012 with a total of 96822
participants were found. ‘Asthma ever’ prevalence was 2.7% (95% ClI:
1.91t0 3.6) and 3.5% (95% ClI: 2.6 to 4.6) in children aged 6-7 and 13-
14 years, respectively. ‘Wheezing in the past 12 months’ were 7.6%
(5.6 to 9.8) and 10.7% (95%CI: 8.9 to 12.7) in children aged 6-7 and
13-14 years, respectively.

The prevalence of asthma had an increasing trend during the last two
decades, therefore, the health care system should be alarmed for more
meticul ous planning and evaluation to control and prevent asthma.

Allergic disorders are encountered with variable
prevalence in different parts of the world.
Asthma is the most common chronic disease in
pediatric population.’ Based on published
literature the prevalence of allergic disorders
including asthma has increased during the last
decades, especially in urban areas. It is

calculated that the prevalence of asthma in the
last 20 years has doubled.? Allergic disorders
pose heavy socia and financial burden on the
family and society. Furthermore, much
morbidity may complicate asthma and it may
even lead to death. Asthma is the most common
reason for emergency visits to hospital and
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absence from school among school-aged
children. Although some specific reasons have
been proposed for the increased asthma
prevalence, a bunch of genetic and
environmental factors such as alergens, vira
infections, pollutants, low birth weight, life
style, socioeconomic status, geographical area,
diet, and tobacco smoke have been implicated.
Among these the role of environmental factors
seems to be more prominent.®

The studies to determine asthma prevalence are
performed based on a standardized international
inventory caled the international study of
asthma and allergies in children (ISAAC).
Epidemiologicaly, it is a vauable research
instrument which increases the similarities and
compatibility of various studies. The previous
systematic reviews based on these studies
demonstrated the mean prevalence of asthmain
Iran from 1998 to 2003 to be 13 percent with
the minimum in Kerman (2.7%) and maximum
in Tehran (35.3%).*

The timely diagnosis and management reduces
the morbidity and mortality associated with
asthma while correct understanding of the true
prevalence of this disorder may help in the
appropriate planning not only for prevention
and treatment sakes but also for the reduction in
its prevalence.

The aim of this study was to review and meta-
analysis of prevalence of pediatric asthmain the
Isamic Republic of Iran in the past two
decades.

Methods

Sear ch strategy

Both English and Farsi language databases were
searched between March 1992 and December
2012.The Medline database of the National
Library of Medicine and the website of the
international study of asthma and allergies in
children (ISAAC) were used for finding the
English language papers. In order to find the
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relevant articles in Fars language a variety of
websites such as Scientific  Information
Database (SID), Irandoc, Iranmedex, Magiran,
and Google Scholar were searched in the same
time span. The searched terms were; asthma;
pediatrics, children, adolescences,; prevaence,
frequency; and Iran. References of the found
articles were used for finding more appropriate
papers. Moreover, relevant national and
regional conference proceedings were checked.

Study selection and data extraction

All of the studies that estimated the prevalence
of pediatrics asthma in the Islamic Republic of
Iran between 1992 and 2012 were included.
However, studies with non-random sampling
were excluded from this research. The criteria
for diagnosis of asthma were the ISAAC written
guestionnaire. The data extraction form
consisted of fields for sample size, age range,
the prevalence rate, place of study, publication
date and data of conducting the study.

Statistical analysis

The heterogeneity between studies was
evaluated using the Chi-square test and 12 index.
The point estimates and their 95% confidence
interval (Cl) were aso computed. The Stats
Direct Statistical Software, 2.7.2 was used for
al theanalysis.

Results

In total, 28 studies from 19 provinces were
included (Figure 1). All studies were carried out
in school-aged children, aged 6-7 and 13-14
years and consisted of 96822 participants
(Table 1). The response rates were more than
95% in all the studies.

The pooled weighted prevalence rate of
“asthma ever” for the included studies was
3.04% (95% CI: 2.5 to 3.6) and the overall
prevalence of ‘wheezing in the past 12 months’
was 9.3% (95% CI: 7.9 to 10.8).
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Table 1: Characteristics of included studies

First author and reference

Bazzazi H.°
Gharagozlou M.°
Ghaffari J. *
Golshanm .2 °
GolshanM .20 1
GolshanM.*2 13
HabibiK horasani A.R.**
Hasanzadeh J.°
Hatami G. *
Hedayatmofidi SM. *’
Heidarnazhad H.*
Karimi M.*°
MasjediM.R.2
MasiediM.R.*°
MasjediM.R.*
MasiediM.R.®°
MasediM.R. %
Mirzaee M. %
Mohammadzadeh 1.
Mortazavi Moghaddam G.**
Najafizadeh K.
Rahimi Rad M.H.%
Sahebi L. %’
Shakurnia A.H.%®
ZiaeiKajbaf T. %
Zobeiri M. ¥

Zoha M.A*

Study year
2003
1998
2010
1998
1999
2002
1999
2009
2001
2006
2000
2002
2001
1996
1996
1995
1995
2002
2002
2002
2001
2002
2009
2006
2009
2007
2002

Records identified through database searching (n=34)

k4

Records screened (n=34)

City
Gorgan
Kashan

Sari
Isfehan

Boroojerd
Zarrinshahr
Kerman
Shiraz
Bushehr
Gorgan
Tabriz

Y azd
Tehran
Birjand
Zanjan

Rasht
Tehran

Y azd

Babol
Birjand

Rasht

Urmia
Tabriz
Ahwaz
Ahwaz

Kermanshah
Qazvin

Full text articles assessed
for eligibility (n=29)

A

Records excluded (n=5):

No prevalence data (n=3)

Not followed ISAAC protocol (n=2)

'

h J

Not relevant because of age of subjects (n=2)

Studies included in meta-analysis (n=27)

Figure 1: Process of inclusion of ISAAC articles

Agegroup
13-14
6-7
7-12
6-7
6-7
7-13
6-12
6-7
13-14
7-18
6-7
11-15
6-7& 13-14
6-7 & 13-14
6-7& 13-14
6-7 & 13-14
6-7& 13-14
6-7 & 13-14
6-7& 13-14
13-14
6-7& 13-14
6-7 & 13-14
13-14
6-7 & 13-14
6-7& 13-14
6-7 & 13-14
6-7& 13-14

Sample size
2800
3003
1818
3828
1331
1099
2217
3000
2699
580
1147
3127
6127
5422
5582
6195
5147
2740
5933
3537
5834
5999
1508
2860
903
6236
5068
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Masjech M A.-1685-Rasht-1SA4C 1 . -—-—- 0.041 (0.034, 0.646)
Mosjech M A.-1005- Tehvan-1SAAC 1 - 8.017 (0.092, 6.623)
Mosjech M R. - 1008-Bijand-1SAAL 1M 8- 0.0626 (6.626, 6.033)
Masjeoh M A.-1668-Zanjan-1S44C 1} : —.— 6.036 (0.632, 0.647)
Gotshan M-1005-istenan | I} E 0.007 (6.005, 6.616)
Gharagoziou M- 1088-Kashan . = : 0.018 (0.014, 6.023)
Golshan M-1668-Boroojerd - : 6.095 (0.008, 0.023)
Heidamazhad H.-2000-Tabriz | J— 0.005 (0.002, 6.611)
Najasfizadeh K.-2007-Rasht-1SAAC I 0.071 (0.062, 6.081)
Mosjech M R.-2001-Tehran-1SAAC 1 —.—. 0.021 (0.016, 6.027)
Mbzaee M-2002- Yazd —— 0.038 (0.031, 0.046)
Abhammadzadeh 1.-Z002-Babol E{_ 0.030 (0.624, 6.637)
Rahimi 30 M H.-2602-Urmia - 0.096 (0.012, 0.671)
Shakumia A K.-2066-Awaz —B— 0.068 (0.055, 0.083)
Zobeini M-2607-Kesmanshah —.— 0.02% (0.016. 0.026)
Hasanzadeh J.-2606-Shiraz e 0.038 (0.032, 0.645)
combined - — 8.027 (0.016, 6.636)

ee @63 68 000

proportion (95 ¥ confidence inferval)

Figure 2: Proportion of “Asthma Ever” and its 95% confidence interval in 6-
7-year-old children
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Masjech M A.-1665-Rasht-1SAAC | B . 6.05 (6.05, 0.06)
Masjech M A.-1065- Tehean-1SAAC | B 6.06 (0.05, 0.07)
Mbsjech M R, -1666-Bijand-JSAAC | B 0.05 (0.04, 0.05)
Mbsjeds M R - 1906-Zanjan-1SAAC 1 R 4.06 (8.08, 6.11)
Golshan M-1668-sfehan ] : 0.04 (6.63, 0.05)
Gharagoslou M-1008-Kashan - 0.16 (0.00, 0.13)
Golshan M -1698-Boroojerd ‘B ' .08 (0.05, 6.07)
Heidamazhad H.-20007 Tabniz = 6.04 (8.63, 0.05)
Najafizadeh K -2001-Rasht-1SAAC W —— cdrnwson)
Mbsjecs M R.-2061-Tehsan-1SAAC 1 -.- 0.00 (0.08, 0.0)
Mizaee M-2002-Yazd - 0.05 (3.05, 0.06)
Mohammadzadeh 1-2007-Babo) , - G.17 (©.98, 6.95)
Rahimi Riad M H.-2602-Urmia BB 0.00 (0.68, 0.96)
Shakumia A H.-2606-Ayeaz —-— 0.07 (.06, 6.06)
Zobeiri M-2007-Kermanshah B 0.04 (0.63, 0.05)
combined — — 0.08 (0.5, 0.10)

eeoe eers  aise 0295

proportion (85 % confidence inferval)

Figure 3: Proportion of “Wheezing in the past 12 months” and its 95%

confidenceinterval in 6-7-year-old children
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Mbsjeci M A.-1005-Rasht-JSACC 1 = 0.027 (0.622, 0.634) Masjeol M R.-1605-Rasht-1 ' 0.6 (©.09, 6.99)
"

: Mbsjech M R.- 1005 Tehvan-1 : 0.97 (.19, 6.4
Masjech M R.- 1605- Tehvan-1SACE ! 5B 6.028 (6.026, 6.632) b : " g
H Mdasjeol M R.- 1098 Bigand- 1) B 0.08 (.67, 0.06)

Msjech M R.-1680- Birjand-JSACC 1 - 6.03 (.03, 0.045) !
: Masjeds M R.-1088-Zanjan-1 f 0.08 (0.67, 6.16)

Mosjed M A, 1606-Zanjan-1SACC 1 - ) 0.025 (0.026, 6.032) ,
; Golshan M-1088-i5fehan E = 0.47 (.10, 0.13)
Heidamazha H.-2000-Tabsiz : 0.G15 (0.008, 0.024) e A B : L AL e

. "
Hatami G.-2001-Bushehs : 4.067 (0.055, 0.075) Najasizadeh K-2009-Rasht-hh : 0.24 (0.22, 6.26)

. ]
Visiafizadeh K.-2001-Rasht- ISACEH 6.G42 (0.640, 0.058) Misjeos M F7.-2001- Tehran-1ii - 6.91 (0.10. 6.12)
Misjeck M R.-2601-Tehran- 1SACCIN N 6.026 (0.026, 0.632) Hatami G.-2061-Bushehr E 1 0.11 (.90, 6.42)
Mohammadzadeh 1.-2002-Babol E B 0.044 (8.037, 0.052) Aohamorstzaded 12002 Rabol 3 0.13 .12 0.14)
P —— - 0.029 (0,096, 0.628) Mortazavi Moghaddsm 6.-2002-Birjand L ] 0.0 (0.06, 0.14)
, Goishan M-2067-Zsrinshahs 4.67 (0.06, 6.06)

Zohal MA-2002-Bazvin - 0.027 (0.617, 0.026) L

Fahimi Rao M H.-2007-Urmia 0.94 (0.1, 0.16)

Bazzazi H.-2603-Gorgan
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=
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g 1 gyt oo S o gt 0t gk sabebi .-2000-Tavriz | [} 0.03 (.62, 0.04)
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Figure 4: Proportion of “Asthma Ever” and its 95% confidence interval in 13-14- Figure5: Proportion of “Wheezing in the past 12 months” and its 95%
year-old children confidence interval in 6-7-year-old children
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The estimated overal proportion of children
aged 6-7 and 13-14 who had ever been
diagnosed with asthma and ‘wheezing in the
past 12 months’ are shown in figures 2,3, 4, and
5.Generally speaking the prevalence rates of
‘asthma ever’ and ‘wheezing in the past 12
months” were higher among older children.
Boys had a higher prevaence of lifetime asthma
(asthma ever) and wheezing in the past 12
months in both 6-7 and 13-14-year-oldstudents
(Figure 6).

Discussion

Prevalence rate of ‘asthma ever’ among Iranian
children varied from 0.5 to 11.0% according to
27 articles that used the ISAAC written
guestionnaire (self-reported tool for
ascertainment of disease). The lowest
prevalence was seen in 6-7-year-old girls and
the highest among the 13-14-year-old boys. The
pattern was similar for the history of wheezing
in the past 12 months and its prevalence rates
were between 3.8 and 28.8%.

Childhood asthma is more common than adult’s
asthma and it is a public health challenge in the

[
[—]
J

Asthma ever

Peicentage (%)
— —
: 4 g

o
L

<

I13 -14 years

Percentage (%)

world. The present analysis showed the
prevalence of current and ‘ever asthma’ in two
groups of 6-7 and 13-14 year olds. There is an
inconsistency between different review papers
for the overall estimate of prevalence rates of
asthmain Iran. The main strength of this study,
compared to previous reviews, is its
completeness. All results of phase one and three
of the ISAAC study were aso taken into
account in our meta-analysis, however, other
papers® 1% 32 3 did not include the results
accumulated in Tehran and Rasht (phase one),
Birjand and Zanjan (phase three).The overall
prevalence of asthma was reported 13.14% by
Entezari et a (including 19 papers) and 3.9% by
Mohammadbeigi et a (including 11papers)
compared to the 9.3% from current review and
meta-analysis of 27 articles. The reason for this
difference might be due to the including of the
dightly lower prevalence rated studies of the
phase one ISAAC study.

Based on our results the prevalence of
childhood asthma is variable in different parts
of Iran. Iran has a diverse weather with high

2011 Wheezing in the

past 12 months

15+

& &

oY

&
|6 -7 years|

13 - 14 years
| |

Figure 6: Prevalence of “Asthma ever” and “Wheezing in the past 12 months” based on gender

and age group
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humidity in the north and south, dry and warm
in central areas and dry and cold in western,
north-west and north-east areas. The highest
prevalence of asthma was reported from studies
in Rasht (north Iran) and Ahvaz (south Iran). In
contrast the lowest prevalence rates were
reported from studies in Tabriz (north-east of
the country) with dry and cold weather. The
north and south parts of Iran have higher
humidity which may cause overgrowth of
indoor allergens such as mites. This is not an
adequate reason for the association between
environmental factors and asthma prevalence
rates. However, it has been suggested to have
scanty effects on prevalence of asthma.®*

The prevalence of current asthmain Iran (9.3%)
is lower than that of some other countries such
as Austria (32%), United States of America
(24.4%), United Kingdom (14.9%), Singapore
(27.4%) and Malaysia (13 %).**In developed
countries, the degree of modernization could be
related to the increase of prevalence of asthma.
In Brazil the prevalence of current asthma and
“asthma ever” (physician-diagnosed asthma) in
13-14-year-olds were 22.6% and 11.6%,
respectively which is more common than our
resultsin Iran.*

Similar to our results, Yangzong et a. reported
a lifetime prevalence of asthma in Chinese
children (1.1% to 11%). They included 74
papers that followed the ISAAC protocol . **

As a result of al of the studies in Iran being
conducted in urban areas, comparison between
rural and urban areas is not possible. Prevalence
of asthma varied among urban areas due to
differences in socioeconomic status, alergen
concentration, atopy levels, etc.

Average prevalence rate of asthma in the
Middle East is 10.7% (11% in Oman and
Palestine and around 17% in Kuwait). ** *it
was reported to be more common (23.6%;
95%CIl: 21.3 to 26.0) in 6-8-year-old children
in Madinah, Saudi Arabia (44).** In another

study of students in Saudi Arabia, the
prevalence of lifetime wheezing, asthma
diagnosed by physicians and wheezing in the
past 12 months were reported 25.3%, 19.6%
and 18.5%, respectively.®

In studies on children aged 6-10 years in
Albania, Austria, Belgium, Cyprus, Estonia,
Finland, France, Georgia, Greece, Hungary,
Italy, Latvia, Malta, Romania, the Sovak
Republic, and Switzerland the prevaence of
asthma of less than 10% were observed.
Whereas it was reported higher in countries like
Bulgaria (14.5%), Czech Republic (14.7%),
Ireland (17.4%), and Norway (13.6%) (46). In
Africa, it is less common and it was reported
2.0% in 0-9-year-olds and 1.7% in 10-19-year-
olds in Ethiopia. More wheezing in the past 12
months was reported in Algeria, Kenya,
Morocco and Nigeria (5%-14%). South Africa
had arate of 26.8% in 7—8-year-olds.*®
Differences between countries might be due to
socioeconomic status, different climates, air
pollution, exposure to respiratory infection, life
style, variability of allergen levels, socia
habitus, diet and nutrition and diverse
avareness of physicians and families
(especidly denial of the disease) about the
diagnosis of asthma.

According to this review, the prevalence of
asthma (both ‘asthma ever’ and ‘wheezing in
the past 12 months’) in elementary school
children is lower than that of junior high school
children (13-14-year-old). It is similar to a
study in Canada that showed prevalence rate of
24-30% in 13-14-year-olds and 5-20% in 6-12-
year-olds.*” ®vonMutius et a in Germany
reported 6.4% and 7.2% in 6-7 and 13-14-year-
old children, respectively (49).* However, our
results are different from other studies such as
in Chile, the prevalence was 26.2% in 7-year-
olds and 17.2% in 15-year-olds.*” *® In contrast
to our study that showed the increase of
childhood asthma prevalence with age, the
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Korean investigators observed lower rates for
higher age™® In Korea prevalence of asthma
was more common in mae than femae in
primary school children which is similar to our
results. Other studies have the same results that
more males have asthma before puberty as
opposed to females who have more after
puberty >

Conclusion

Our study showed that the prevalence of asthma
and wheezing in the past 12 months in Iran is
lower than developed countries but it is similar
to other countries in the Middle East.
Prevalence of asthma is more common in
regions with higher humidity.

Hence, health care system should be prepared
for more thorough planning and evaluation for
the control and prevention of asthma from early
agesin each region.
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