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OLIEHKA CBA3U MEXY OXKUPEHUEM U BPOHXWUAJIbHOU ACTMON

© Masome Rabieepour, Seyed Arman Seyed Mokhtari*, Hamed Mamizadeh

YHuBepcuTeT MeanuUnHCKMX Hayk Ypmuu, Ypmus, VipaH

BeedeHue. PacnpocTpaHeHHOCTb Kak OXMPEeHNs, TaK M BpOHXManbHOM acTMbl B TOC/IeIHME rofibl BO3pocsia. Mbl nonbITanvcb
NpPOaHanM3npPoBaTb CBA3b OXKUPEHUS 1 OPOHXUANIbHON acTMbl.

Memoobl. B aHHOE aHanUTUYeCKoe UCCef0BaAHME ObIO BKOUEHO 177 NaLUMeHTOB C 6poHXManbHOM acTMon. OXurpeHre
onpeaenanochb Kak 3HaueHne uHgekca maccol Tena (MMT) 6onee 30. TsxkeCTb GPOHXMANBbHOWM acTMbl YCTaHABNMBANach Co-
rMAcHO peKOMeHAAUUsAM HaLMoHanbHOro MHCTUTYTa 6onesHeln cepaua, Nerkrx 1 Kposu ot 1997 .

Pe3ynemameol. /13 177 naumeHToB 80 66111 My>XUMHaMK, @ 97 — XeHLwmHamu. 38,4% BbIOGOPKU CTpafanu oxrpeHrem. He 66110
YCTaHOBNEHO JOCTOBEPHOIO OTHOLWEHMA Mexay VIMT u TaxecTblo 6poHxuanbHom actmbl (P=0,76), ogHaKo, COrNacHo Ko3¢-
durumeHTy Koppenauun NMupcoHa, oTMeYeHa NONOXKTeNIbHaA [OCTOBEpPHAA Koppenauna mexay sennunHamm AMT n oTHO-
WweHnA obbema GopCcUpPOBaAHHOTO BbIAoXa 3a 1 C U KU3HEHHON emKkocTy nerkux (OOB1/XEJ) (r=0,32, P=0,0001). Y »KeHLWWnH
C OPOHXMANBHOW aCTMO M30bITOUHBIV BEC BCTPEYASICA LJOCTOBEPHO Yallle, Yem cpeam My»uuH (p=0,001).

O6c¢cyx0OeHue. B Hawem nccnefoBaHMmM Oblna yCTaHOB/IEHa JOCTOBepHas koppenauus mexagy UMT n nonom nauneHToB
¢ 6poHxmanbHon actmoi. Cpefu XeHLWUH oTMeYanacb 6osee BbICOKasA YacToTa OPOHXMANbHOWM acTMbl U Gonee BbICOKMI
MMT no cpaBHeEHMIO C My>KUMHAMMU.

KNIOYEBDIE C/TOBA: 6poHxunanbHaa actma, IMT (MHAEKC Maccbl Tena).
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Background: The prevalence of both obesity and asthma has risen in recent years. We sought to investigate whether obesity
may be related to asthma.

Materials and methods: In this analytical study, 177 patients with asthma were enrolled. Obesity was defined as a body mass
index (BMI) greater than 30. Asthma severity was defined by using the National Heart Lung and Blood Institute 1997 guidelines.
Results: Of the 177 patients, there were 80 males and 97 females. 38.4 percent of the sample was obese. There is no signifi-
cant relationship between BMI and asthma severity (P=0.76) but as established by Pearson’s correlation coefficient a positive
and significant correlation is present between BMI and FEV1/FVC values (r=0.32 & P=0.0001). Females with asthma were
significantly more overweight than males (p = 0.001).

Conclusions: In our study, there was a significant correlation between body mass index and sex of patients with asthma.
Women had the highest percentages of asthma compared to men, and had a higher body mass index than men.
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INTRODUCTION

Asthma and obesity are both complex and
multifactorial chronic health conditions, wherein host
and environmental factors play a determinant role, and
represent a serious economic and social burden on
health care systems and patient's quality of life(1, 2).
The prevalence of both obesity and asthma has risen
in recent years despite improvement of the general
health the United States (3-5). The prevalence of asthma
increased from 8.4% in 1996 to 9.9% in 2006 and 10.9%
in 2016 (6). Meanwhile, National Health and Nutrition
Examination Survey (NHANES) data has indicated that
almost one in three asthma patients were obese and
that the prevalence of obesity between subjects with
current asthma has increased from 21.3% (NHANES I)
to 32.8% (NHANES I111)(7). A meta-analysis showed that
even modest weight reduction can improve clinical
manifestations and the outcome of asthma(8).
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The literature describes some plausible leads such
as mechanical factors, inflammatory conditions and
stress triggers(9). Indeed, several mechanisms have
been proposed to explain the mechanism by which
obesity causes changes in the respiratory tract that can
lead to asthma. The release of certain inflammatory
cytokines like IL-6 and TNF-a from adipose tissue causes
transformations in the airways and increases airway
hyper-reactivity(10).

Moreover, evidence suggests that obesity increases, not
only, the risk of asthma, but also, the severity of respiratory
symptoms by decreasing lung function and increasing
airway hyper reactivity (11-13) Nevertheless, data from the
previous National Health Survey (1998e99) indicated that
obesity was not related with the prevalence of asthma(14).

Considering that there is no study about the
relationship between obesity and asthma severity in
northwest of Iran, we performed this study to determine
the association between obesity and asthma severity.
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Table 1. Characteristics of participants according to asthma severity and data presented as proportions (%) and numbers, chi-square test; p-value<0.05

Asthma severity

Mild intermittent Mild persistent Mod.erate Severe persistent ~ P-value
persistent
n=18 n=35 n=23
n=101
Gender
Male (n=80) 11(13.8%) 10 (12.5%) 45 (56.3%) 14 (17.5%) 0.04
Female (n=97) 7 (7.2%) 25 (25.8%) 56 (57.7%) 9(9.3%)
BMI
BMI>30 (n=68) 6 (8.8%) 16 (23.5%) 38 (55.8%) 8 (11.9%) 0.76
BMI<30 (n=109) 12 (11%) 19 (17.4%) 63 (57.7%) 15 (13.9%)
Age
Age>40 (n=145) 14 (9.7%) 23 (15.9%) 85 (58.6%) 23 (15.9%) 0.008
Age <40 (n=32) 4 (12.5%) 12 (37.5%) 16 (50%) -
Smoking
No smoker (n=81) 12 (14.8%) 21 (25.9%) 41 (50.6%) 7 (8.7%) 011
Current smoker (n=60) 4 (6.6%) 7 (11.6%) 39 (65%) 10 (16.8%) ’
Past smoker (n=36) 2 (5.5%) 7 (19.4%) 21 (58.3%) 6 (16.8%)

PATIENTS AND METHOD

Participants and study design

After approval of the ethical committee of Urmia
University of medical sciences, Adult patients from
Urmia, Iran, who had diagnosis of asthma made by a
pulmonologistin 12-month period from September 2016
through September 2017 were included in the study.

Asthma and BMI

Body mass index was calculated from recorded
height and weight. The standard National Institutes of
Health (NIH) definition of obesity was used. Patients
were considered to be obese if BMI was greater than 30
kg/m2. Asthma severity was defined by using the NHLBI
1997 guidelines. These guidelines categorize asthma
severity into four categories based on clinical symptoms,
medication usage, and pulmonary function results.
Patients were labeled as either being mild intermittent,
mild persistent, moderate persistent, or severe persistent
asthmatics. Mean BMI was calculated for each group.

Statistical analysis

Descriptiveresultsare presented as means, percentage
and standard deviations and are shown in tables and
graphs. Qualitative data were analyzed using the Chi-
square test while quantitative data were analyzed using
the student t-test. In order to determine the relationships
between variables, univariate logistic regression test was
used. Data were handled using SPSS software v.21.

RESULTS

In this study 177 asthma patients were enrolled of
which 114 (64.4%) had a history of hospitalization due to
this disease. From the total study population (n=177) 34
(19.2%) of the patients had a history of hospitalization in
an ICU ward and 143 (80.8%) had not been hospitalized
in an ICU ward.

Of the 177 participants, 80 (45.2%) were males
and 97 (54.8%) were females and the mean age in this

study was 56.56+15.48 years old and the mean age of
male patients was 57.85 + 16.80 years old and female
patients were 55.46 = 14.29 years old. There was no
significant difference between the age and gender of
patients (p=0.33). 108 (61%) subjects had a history of
corticosteroid use and 69 (39%) subjects had not used
corticosteroids during the course of their disease. The
mean FEV1 and FEV1/FVC values of the participants was
70.53+15.14 and 55.44+23.22, respectively.

Of 177 participants, 18(10.2%), 35 (19.8%), 101
(57.1%) and 23 (13%) subjects were diagnosed with
mild intermittent, mild persistent, moderate persistent
and severe persistent asthma, respectively. Table
1 summarizes the characteristics regarding socio-
demographic and BMI of the participants according to
asthma severity. Considering gender and age analysis,
we observed significant positive relationships between
the gender and age with asthma severity (P=0.04, 0.008
respectively) but there is no significant relationships
between BMI and asthma severity (P=0.76).

Results reveal that 109 (61.6%) subjects had a BMI<30
kg/m2 and 68 (38.4%) subjects were obese. A mean BMI
of 29.18+6.87 kg/m2 was reported. The average value in
women and men was 26.33+4.97 kg/m2 and 31.16+6.18
kg/m?2 respectively. Table 2 characteristics of participants
according to BMI classes. As a response to the main
objective of this study, it was revealed that of the 109
subjects with a BMI<30 kg/m2, 64 (58.7%) and 45 (41.3%)
of the subjects were males and females, respectively.
Of the 68 subjects with a BMI>30 kg/m2, 16 (23.5%)
were male and 52 (76.5%) were female. A significant
relationship is present between the gender of asthma
patients and the body mass index (P=0.001). Mean FEV1/
FVC in subjects with BMI<30 was 67.77 £4.97 and 74.95
+1083 in those with a BMI<30, revealing a meaningful
relationship between FEV1/FVC value with the body
mass index in asthmatic patients (P=0.002).

Asthma was under control in 20 (11.3%) patients out
of 177 subjects, which 9 (45%) 10 (50%) and 1 (5%) were
mildly, moderately and severely asthmatic, respectively.
As established by Pearson’s correlation coefficient a
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Table 2. Characteristics of participants according to BMI classes and data
presented as proportions (%) and numbers, chi-square test; p-value<0.05

BMI>30Kg/ BMI<30Kg/

m? (n=68) m? (n=109) P-value
Gender
Male 16 (23.5%) 64 (58.7%)
Female 52 (76.5%) 45 (41.3%) 0.001
Age
Age <40 10 (16.8%) 23 (18.9%)
Age > 40 58 (83.2%) 86 (81.1%) 0.023
FEV1/FVC 74.95+10.83 67.77+16.76 0.002
FEV1 57.16+22.26 54.36+23.84 043

positive and significant correlation is present between
BMI and FEV1/FVC values (r=0.32 & P=0.0001) (figure
1). However no meaningful correlation was observed
between FEV1 and BMI values (r=0.13 and P=0.06).

DISCUSSION

The current study was designed and executed with
the objective of assessing the relationship between
obesity and asthma severity in patients admitted to
Imam Khomeini Hospital, Urmia, Iran. Study population
consisted of 177 patients, of which 80 (45.2%) and 97
(54.8%) were males and females respectively. The average
age of the participants was 56.5 +15.6 years.

Asthma is one the most common diseases throughout
the globe, affecting 10-12% of the adult and 15% of the
pediatric population. Although asthma may initially
present at any age, various exogenous and endogenous
factors such as genetic predisposition, gender, airway
hyper-reactivity, occupation, respiratory infections and
obesity play an important role in the development of
this disease. Various studies that the increase in the
prevalence of asthma, especially in women, is a result of
an increase in the prevalence of obesity. In this study, the
body massindex of men was 26.33 +4.97 kg/m2, opposing
to a higher average BMI of 31.16 +6.8 kg/m2 in women.
In addition, the study population consisted of 97 women
(54.8%), which was more than the male participants.

In a study performed by Tavasoli et al(13), 116 subjects
between ages 16 and 83 (M=46.57 £15.05 years) who met
the inclusion criteria were enrolled. Initial analyses revealed
that 73 females and 43 males were enrolled; gender-wise,
the finds of this study are consistent with ours.

In this study 18 (10.2%), 35 (19.8%), 101 (57.1%)
and 23 (13%) subjects were diagnosed with mild
intermittent, mild persistent, moderate persistent and
severe persistent asthma, respectively. A meaningful
relationship was found to be present between gender
and the severity of disease, which is presented in table
1. As recently revealed data suggest, obesity plays and
important role in the etiology of asthma, hence the
increased prevalence of asthma following the increased
prevalence of obesity, especially in women (15). Also it
has been established that obesity is a major risk factor
in the development of asthma. In addition, obesity has a

R2 Linear=0,106
20 — o
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FEV1/FVC
Fig. 1.

positive correlation with disease severity (Table2), which
was also the case in this study; amongst subjects BMI>30
kg/m2, women were more prevalent compared to men
(76.5 and 23.5%, respectively). These finds are consistent
with that of Tavalsoli et al (13) which had assessed the
relationship between obesity and disease severity of
patients admitted to an asthma clinicin Tehran, Iran. They
found that in general, women had a higher BMI average
compared to men, leading to propose a relationship
between asthma severity and obesity. The finds of their
study revealed that obesity is a modifiable risk factor of
asthma, which was consisted with the finds of our study.

In a study performed by Zammit et al (16), it was
revealed that asthma is more prevalent and also more
resistant to treatment amongst the obese. The finds of
this study were also consistent with that of ours.

In a study performed by Cassol VE et al(17), it was
revealed that a positive relationship is present between
the prevalence of asthma and the female gender ,
which was consistent with the finds of our study and in
a study performed by Chen YV et al(15), a meaningful
relationship was observed between the prevalence of
obesity and asthma in the female populations, which was
consistent with ours.

In the current study, asthma was under control
in 20 subjects of the total participants. Of these 20
subjects, 9 (45%) and 10 (50%) subjects were mildly and
moderately asthmatic while 1 (5%) was severely affected
by asthma. Following these finds and that of previous
studies concerning the relationship between asthma
and obesity, it may be concluded that the correction of
obesity may help reduce both the prevalence and also
severity of asthma in populations. However, further
studies are required to establish this theory.

In conclusion, obesity and asthma are closely related,
especially in the female population. Similar to the finds
of other studies, a positive and meaningful correlation is
present between the gender of patients and their BMI.
Since obesity and asthma are both chronic diseases with
heavy burdens, diseases prevalent throughout the globe,
we suggest that case-control studies and screening tests
be performed on patients with BMI>30 kg/m2 in order to
aid in the better risk assessment of asthma in such patients.
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