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Abstract

Background

Asthma is a chronic inflammatory disease in respiratory system and obesity is another inflammatory
disease of which incidence rate is increasing. Although, many studies have been conducted on
severity of asthma and its relationship with obesity, but different results have been obtained. This
study aimed to determine a relationship between BMI with asthma severity and pulmonary function in
Kurdistan province, Iran.

Materials and Methods: In this cross sectional study 90 asthmatic patients referred to tertiary
referral hospital in Kurdistan, North West of Iran, were selected by simple random method. Body
mass index (BMI) was calculated by dividing weight by height. Pulmonary Function Test (PFT) and
bronchial-stimulation-test were used for confirmation and investigation of asthma severity. Data were
analyzed using SPSS-15 and Chi-square and spearman correlation coefficient tests.

Results: Relationship between BMI and severity of asthma (mild, medium and severe) was evaluated,
there was a weak and positive relationship between them (P<0.05, r=0.23). There was a significant
difference between spirometry indices in different levels of BMI variable (P<0.05). There was no
significant relation between Forced expiratory volume in 1% second/Forced Vital Capacity
(FEV1/FVC) and waist size (P>0.05), but there was a significant and inverse correlation between

waist size and other parameters such as (FEV1, FVC and forced expiratory flow [FEF25.75])
(P<0.05). Furthermore, there was a significant and inverse correlation between spirometry indices and
Waist-Hip ratio (P<0.05).

Conclusion
It seems that attention to BMI in people with pulmonary diseases including asthma can help improve
clinical and physiological conditions of the person.
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Relationship between BMI and Asthma Severity

1- INTRODUCTION

Asthma is a chronic inflammatory
disease in respiratory system which
includes a broad scope of the young to
middle-aged population. Inflammation and
spasm of the flat muscles of the airways
cause excessive narrowing of air ways and
symptoms such as coughing, stiffness of
chest and wheezing in patients with asthma
(1-3). Although phenomenon of local
inflammation in asthma has been proved,
there is limited evidence that justifies
involvement of systemic inflammation in
asthma (4, 5). It is estimated that about 300
million persons in the world suffer from
asthma. In recent decade, its incidence has
increased all over the world in children
and adults and probably 100 million
persons will be added to the people with
asthma by 2025 (6). According to the
reports, 1 out of 250 persons dies due to
asthma in the world (7). In a study,
incidence rate of asthma has been reported
2.3% in Kurdistan and based on this study,
incidence rate of asthma in Kurdistan
province, Iran is almost similar to other
findings inside the country while the
incidence rate has been lower than the
studies conducted in other countries (8).

Several studies showed that obesity is
another inflammatory disease of which
incidence rate in lIran and the world is
increasing (9, 10). In a study in Tehran, it
was shown that 40% of the adults had
overweight and 21.1% of them were obese
(11). Extensive studies have been
conducted on severity of asthma and its
relationship with other parameters such as
pulmonary function and obesity, and
different results have been obtained (8, 12-
15). Recently, findings obtained from a
study on children showed that children
with mild asthma (mild and medium) who
were obese at the beginning of adulthood
had more obstruction of airway than those
who were not obese (13). In another study,
results showed that overweight (25 > BMI
> 29.9) or obesity (BMI > 30) make
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asthma  susceptibility  severer  or
uncontrollable (16). Findings of another
study show that weight loss also can lead
to clinical and physiological improvements
in cases of asthma (17, 18). Also, on the
contrary, some results have been reported
which have shown the opposite findings.
In the study which was conducted based
on the spirometry findings, there was no
relationship between BMI (as an index for
obesity) and severity of asthma (19);
however the mechanisms underlying the
association between obesity and asthma
are incompletely understood (20, 21). In
some studies, it was suggested that
overweight and obesity may change
asthma severity with increase in systemic
or air-way inflammation (22, 23). Other
results suggested that overweight and
obesity may change asthma severity
directly or by causing physiological
disorder by reducing air caliber (such as
increase in response of airways) (12, 24).

Since results obtained from studies about
asthma, pulmonary function and obesity
are not equal and there are significant
differences between them; more studies in
this field become more important and
finding logical relationship between these
parameters can help improve life of
patients with asthma and airway
obstruction diseases.

This study aimed to determine a
relationship between BMI with asthma
severity and pulmonary function in
children of Kurdistan Province- Iran.

2- MATERIALS AND METHODS
2-1. Study design and population

This  cross-sectional ~ study  was
performed during January 2015 to January
2016 and its sample size included 90
patients with asthma referring to tertiary
referral hospital in Kurdistan province-
Iran. The selection method was simple
random method. The patients having filled
the informed consent were included in the
study.
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2-2. Measuring tools

Height (m? of all studied people was
calculated by the researcher in the same
place in hospital with standard wall-
mounted stadiometer and also, their weight
(kg) was measured with calibrated
electronic scales (Seca- Germany).

Body mass index (BMI) was calculated by
dividing weight by height

_ Weight (kg)
(BMI = Height(m)? )2

Classification of samples according to
BMI was as follow; Less than the 5"
percentile: Underweight; 5th percentile to
less than the 85" percentile: Healthy; g5
to less than the 95" percentile: Overweight
and equal to or greater than the 95"
percentile: Obese (25). Other physical
parameters of the people were calculated.

Pulmonary Function Test (PFT) and
bronchial-stimulation-test are used for
confirmation and investigation of asthma
severity by the allergist and clinical
immunologist. Spirometry means
measurement of the airflow and capacity
of lung through Forced Vital Capacity
(FVC) and also, measurement of airflow
obstruction.  Disorder of pulmonary
function in asthmatic people is as follow:

A. Airflow obstruction and reduction
of Forced expiratory volume in 1%
second (FEV1) and FEV1/FVC
ratio of below 80%.

B. Pulmonary dilution in response to
beta agonists (increase of FEV1 by
about 12% or more or FEV1 by
more than 200 cc).

C. FEV1 with rate of 15% above.

D. Maximum flow difference from the
morning to the evening by 20%
above.

Pulmonary function tests were performed
in all people (with spiro lab Il1- Italy); and
forced expiratory volume in one second
(FEV), forced vital capacity (FVC),
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FEVy/FVC ratio and the forced expiratory

flow (FEF2s5.75) were measured between 25
and 75 seconds.

2-3. Classification of asthma severity

A. Mild intermittent: there were attacks
of below or equal to twice a week
every day or less than two nights per
month and FEV1>= 80% and
changes of PEF <20%.

B. Mild persistent: there were attacks
more than twice a week but less than
once a day or more than two nights
in a month and FEV1>= 80% and
changes of PEF: 20 -30%.

C. Moderate persistent: daily symptoms
and more than one night per week,
expected FEV1:60-80% and changes
of PEF>30%.

D. Sever persistent: persistent symptoms
and repetitive nightly attacks and
limitation of physical activity,
FEV1<=60% and changes of
PEF>30 % (26).

2-4. Ethical considerations

The aim of the study was described for
parents with details. Ethical consideration
were as follow: not mention the child
name, not to do additional tests or
collecting blood, and eventually
voluntarily participation in this study.
Finally, after completing the form by
parents, the samples were included to the
study.

2-5. Statistical analysis

Data were analyzed using SPSS-15 and
Chi-square and spearman correlation
coefficient tests. P-value less than 0.05
were considered significant.

3- RESULTS

A total of 90 subjects were included in
the analysis. Demographic, clinical and
physiologic characteristics are as follow:
female constituted 47% and male
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constituted 53% of the study population.
Severity of asthma was evaluated and the
results showed that 39.3% of subjects had
mild asthma, 33.7% moderate and 27%
severe. In order to obtain BMI, weight and
length of subjects was measured and
finally divided into 4 major groups:
(33.3% were healthy, 25.8% were obese,
24.7% were overweight and 11.2% were in
group underweight).

In waist grouping, most of subjects were in
group L (Low 49.4%), then H (High
30.3%), VH (Very High 14.6%) and VL
(Very Low 5.6%). Finally, we measured
waist-hip ratio and results were as follow:
30.3% G (Good), 21.3% EXT (Extreme),
19.9% H (High, 15.7% A (Average) and
15.7% EXC (Excellent).

To examine the relationship between BMI
and the severity of asthma symptoms Chi-
square test would be used. In case of
relation (if there is relation), the intensity
and direction of the relationship would be
determined wusing spearman correlation
coefficient. Considering P- <0.05 obtained
from Table.l, independency of two
variables (BMI and Asthma severity) can
be rejected. So, it can be deduced that
there is a significant relationship between
BMI and asthma severity.

Spearman correlation coefficient is used to
find the intensity and direction of the
relationship (Table.2). As given in
Table.2, spearman correlation coefficient
(0.238) indicated a positive correlation.

To examine the relationship between
spirometric indices and BMI in patients
with asthma, the Kruskal Wallis test was
used (Because variable data of spirometry
did not follow normal distribution). In this

Table-1: The Relationship between BMI and

test, the difference of spirometric indices
in different levels of BMI was examined
and results are given in Table.3.

According to results obtained from
Kruskal Wallis test, it can be deduced that
there is a significant difference between
spirometric indices in different levels of
BMI variable (P<0.05), max rank observed
in level underweight in FEV1, FVC and
FEF25-75 variables and min rank was in
level obese. In FEV1/FVC ratio, max rank
was in level underweight and min rank
was in level overweight (Table.3).

In Table.4, the relationship between
spirometric indices and waist size was
analyzed with spearman correlation
coefficients test. Results showed that there
is  significant  relationship  between
spirometric indices (except for
FEV1/FVC) and waist size (P<0.05).
Coefficients between two variables were
strong and inverse, which means increase
in one variable, decreases the other one.
But when the FEV1 / FVC ratio to be
considered, there is no significant
relationship  between two variables
(P>0.05).

Like the previous case, in Table.5,
relationship between spirometry indices
and waist-Hip ratio was analyzed with
spearman correlation coefficients test
(considering that the data did not follow
normal distribution).

Results showed that there is a significant
relationship between spirometry indices
and waist-hip ratio (P<0.05). The
coefficients between two variables were
average and inverse, which means increase
in one variable, decreases the other one.

Asthma Severity

Kendall's tau-c P-value

Spearman's rho

0.250 0.024
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Table-2: The Correlations between BMI and Asthma Severity

Correlation Coefficient P-value N
Spearman’s rho 0.238" 0.024 90
Table-3: The Relationship between BMI and spirometry indices in Patients with Asthma
Spirometry test Grouping Variable: | Mean Rank Chi-square P- value
BMI group (Kruskal -Wallis Test)
Healthy 55.74
Underweight 75.15
FEV; Obese 17.26 45.030 0.001

Overweight 46.7
Healthy 56.09
Underweight 75.05

FvC Obese 18.09 43.79 0.001
Overweight 44.67
Healthy 54.61
Underweight 69.6

FEV./FVC Obese 2739 25.008 0.001
Overweight 41.02
Healthy 55.61

Underweight 76

FEF25.75 Obese 1967 41.24 0.001

Overweight 43.5

Table-4: The Relationship between Spirometry Indices and Waist Size in Asthmatic Patients

Variable Correlation Coefficient P-value Number
FEV1 -0.755 0.001 90
Spearman's rho FVC -0.755 0.001 90
FEV./FVC -0.085 0.428 90
FEF,5.75 -0.735 0.001 90
Table- 5: The Relationship between Spirometry Indices and Waist-Hip Ratio
Variable Correlation Coefficient P-value Number
FEV1 -0564 0.001 90
' FvC -0.58 0.001 90
Spearman’s rho FEV,/FVC 20437 0.001 %0
FEF,5.75 -0.566 0.001 90

4- DISCUSSION

The percentages of asthma severity
(mild, moderate, and severe) in patients
included in this study were almost equal
(close together), but patients with mild
asthma had more percentage (39.3%).
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Between BMI groups (healthy, obese,
underweight and overweight), the healthy
group contained most of the subjects
(33.3%) and the lowest subjects were in
the underweight group (11.2%). According
to results of this study, there was a
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relationship between BMI and asthma
severity and it means that asthma severity
has increased significantly in people with
overweight of (25<BMI<29.9), and obese
people (BMI > 30), and positive
relationship was observed. Similarly in a
study, findings show that weight gain
makes asthma symptoms severer among
the people who have severe asthma or
cannot control their asthma (27). In
another study, results showed that weight
loss improved asthma control and also,
pulmonary  function  (13).  Another
considerable  point  which  clarifies
relationship between these two factors is
the presence of different reports which
indicate that low weight is also,
accompanied by reduction of respiratory
function and emergence of asthma (28,
29). Although, many results confirm the
relationship between these two parameters
(14, 28, 30), but there are other studies
which  haven't reported  significant
relationship between BMI and severity of
asthma symptoms (19).

In the study which was conducted by
Lavoie et al., no significant relationship
was obtained between asthma severity and
BMI, but according to their findings,
increase in BMI leads to difficulty of
disease control (9). The study which was
conducted similarly to the present study in
Kurdistan province shows that there was
no significant relationship between the
asthma and BMI (8). Difference of results,
can be due to the fact that the
questionnaire has been used in the
previous study and the study has been
conducted based on the personal
information of the participant in the
research, but in our study, diagnosis has
been done based on clinical measurements
of the patients. According to the reports,
relationship between increase of BMI and
increase of asthma severity in women is
higher than that in men (31). The reason
for effect of increase in overweight on
severity of asthma symptoms is not
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absolutely clear, but according to the
reports, diameter and size of the airways
may be reduced in the bodies with
overweight or obesity by creating
inflammation in respiratory or systemic
airways (32) and asthma severity risk and
physiological deficiencies intensify airway
hyper—responsiveness (14, 24, 33, 34). In
addition, reduction of pulmonary function
or change in immunological balance
including  pre-inflammatory  cytokines
beside diet, gastroesophageal reflux,
mechanical effects of obesity, atopic and
hormonal effects have been introduced as
potential mechanisms through which
obesity can lead to asthma in adults (35).

In the next part of the study, relationship
between spirometry indices and BMI,
waist and waist/hip ratio has been
investigated on which basis each of the
parameters FEV;, FVC and FEF2s.75 in
people with different BMIs has changed
considerably. In other words, with increase
in weight, pulmonary function has changed
a lot. According to the reports, with
increase in BMI rate, FEV;, FVC and
FEF25.75 have decreased (14).

But the important point is that according to
findings of the present study, FEV:/FVC
ratio hasn’t changed a lot while according
to Strunk et al., increase in BMI has
relationship with decrease in FEV; and
FEV1/FVC ratio (13). However, there are
other studies which confirmed Strunk et al.
research (36, 37).

In addition, it was specified in a study that
there is considerable decrease in FEV; and
FVC for every 0.05 unit of increase in
waist-hip ratio and these findings are in
line with results of our study. Scientific
evidence shows that obese body reduces
vital capacity and in this regard, it has a
significant role in narrowing of airways
and inefficiency of elasticity of the
diaphragm (38). Such structural changes
lead to drop of FEF,5.75 and FVC. On the
other hand, Central Adiposity dependency
has been reported in adults with decrease
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in volume of lungs and severity of asthma
symptoms ( 38, 39).

4-1. Limitations of the study

The child's habit and socio- cultural
context that can influence the pain
experience of children and was not
controllable in the present study.

5. CONCLUSION

Considering what was obtained in this
study, it seems that attention to BMI in
people with pulmonary diseases including
asthma can help improve clinical and
physiological conditions of the person.
Considering that excessive decrease or
increase of BMI can be effective in
severity of asthma. Therefore, it is
recommended that a range of BMI be
introduced in the future studies in which
people with asthma can gain better
condition in terms of severity of asthma
symptoms.

6- CONFLICT OF INTEREST

The authors declare that they have no
conflict of interests.

7- AKNOWLAGEMENT

The author are grateful the parents to
cooperate in this study. Also, we apreciate
Dr Nima Naleini and Dr Ghafourian, for
monitoring the tests.

8- REFERENCES

1. Nasiri Kalmarzi R, Zamani A,
Fathallahpour A, Ghaderi E, Rahehagh R,
Kooti W. The relationship between serum
levels of vitamin D with asthma and its
symptom severity: A case-control study.
Allergologia et immunopathologia. 2016. pii:
S0301-0546(16)30078-7. doi:
10.1016/j.aller.2016.04.016. [Epub ahead of
print]

2. Ghaffari J, Hadian A, Daneshpoor
SMM, Khademloo M. Asthma Burden in the
Hospitalized Patients in  North of Iran.
International Journal of Pediatrics
2014;2(4.1):257-66.

Int J Pediatr, VVol.4, N.9, Serial No.33, Sep 2016

3. Kargar Maher MH, Habibi P, Bilan N.
Clinical Predictors of Intensive Care Unit
Admission for Asthmatic Children.
International Journal of Pediatrics
2015;3(4.1):713-6.

4, Soferman R, Glatstein M, Sivan Y,

Weisman Y. HSCRP levels: measurement of
airway inflammation in asthmatic children.
Pediatrics International 2008;50(1):12-6.

5. Wouters EF, Reynaert NL, Dentener
MA, Vernooy JH. Systemic and local
inflammation in asthma and chronic
obstructive pulmonary disease: is there a
connection? Proceedings of the American
Thoracic Society 2009;6(8):638-47.

6. Nasiri Kalmarzi R, Shekari A, Tajik
M, Ataee P, Homagostar G, Roshani D, et al.
The Prevalence of Asthma Symptoms in
Elementary and Middle School Students in
Kurdistan Province, the West of Iran.

International Journal of Pediatrics
2016;4(2):1323-30.
7. Masoli M, Fabian D, Holt S, Beasley

R, Global Initiative for Asthma P. The global
burden of asthma: executive summary of the
GINA Dissemination Committee Report.
Allergy 2004;59(5):469-78.

8. Mehrabi S, Alireza D, Moradi G,
Ghaderi E. Prevalence of Asthma among 15 to
64 years old in Kurdistan, Iran 2008. Iranian
Journal of Epidemiology 2009;4(4):93-8.

9. Lavoie KL, Bacon SL, Labrecque M,
Cartier A, Ditto B. Higher BMI is associated
with worse asthma control and quality of life
but not asthma severity. Respiratory Medicine
2006;100(4):648-57.

10. Khadaee GH, Saeidi M. Increases of
Obesity and Overweight in Children: an Alarm
for Parents and Policymakers. International
Journal of Pediatrics 2016;4(4):1591-601.

11. Azizi F, Azadbakht L, Mirmiran P.
Trends in overweight, obesity and central fat
accumulation among Tehranian adults between
1998-1999 and 2001-2002: Tehran lipid and
glucose study. Annals of nutrition and
metabolism 2005;49(1):3-8.

12. Beuther DA, Sutherland ER. Obesity
and pulmonary function testing. Journal of

3557



Relationship between BMI and Asthma Severity

allergy and clinical
2005;115(5):1100-1.

13. Strunk RC, Colvin R, Bacharier LB,
Fuhlbrigge A, Forno E, Arbelaez AM, et al.
Airway Obstruction Worsens in Young Adults
with Asthma Who Become Obese. The Journal
of Allergy and Clinical Immunology: In
Practice 2015;3(5):765-71.

14. Sutherland ER, Lehman EB,
Teodorescu M, Wechsler ME. Body mass
index and phenotype in subjects with mild-to-
moderate persistent asthma. Journal of Allergy
and Clinical Immunology123(6):1328-34.el.

15. Tian W-H, Liu L-F, Wang J-Y.
Obesity risk class and asthma outpatient
service utilization by the middle aged and
elderly in  Taiwan. Health  Policy
2016;120(5):552-60.

16. Dolan CM, Fraher KE, Bleecker ER,
Borish L, Chipps B, Hayden ML, et al. Design
and  baseline  characteristics of The
Epidemiology and Natural History of Asthma:
Outcomes and Treatment Regimens (TENOR)
study: a large cohort of patients with severe or
difficult-to-treat asthma. Annals of Allergy,
Asthma & Immunology 2004;92(1):32-9.

17. Eneli 1U, Skybo T, Camargo CA.
Weight loss and asthma: a systematic review.
Thorax 2008;63(8):671-6.

18. Pakhale S, Baron J, Dent R,
Vandemheen K, Aaron SD. Effects of Weight
Loss on Airway Responsiveness in Obese
Adults With Asthma: Does Weight Loss Lead
to  Reversibility of  Asthma?  Chest
2015;147(6):1582-90.

19. Faghihinia J, Asadian A, Sohrabian
SN. The relationship between BMI and asthma
in children. isfahan Medical School
2009;27(98):468-77.

20. Ali Z, Ulrik CS. Obesity and asthma:
A coincidence or a causal relationship? A
systematic review. Respiratory Medicine
2013;107(9):1287-300.

21. Schatz M, Zeiger RS, Yang S-J, Chen
W, Sajjan S, Allen-Ramey F, et al. Prospective
study on the relationship of obesity to asthma
impairment and risk. The Journal of Allergy
and Clinical Immunology: In Practice
2015;3(4):560-5. el.

immunology

Int J Pediatr, VVol.4, N.9, Serial No.33, Sep 2016

22. Lessard A, Turcotte H, Cormier Y,
Boulet L-P. Obesity and Asthma: A Specific
Phenotype? Chest 2008;134(2):317-23.

23. Shore SA. Obesity and asthma:
lessons from animal models. Journal of
Applied Physiology 2007;102(2):516-28.

24, Parameswaran K, Todd DC, Soth M.
Altered respiratory physiology in obesity.
Canadian respiratory journal: journal of the
Canadian Thoracic Society 2006;13(4):203.

25. Mahan LK, Raymond JL. Krause's
food & the nutrition care process: Elsevier
Health Sciences; 2016.

26. Adkinson Jr NF, Bochner BS, Burks
AW, Busse WW, Holgate ST, Lemanske Jr
RF, et al. Middleton's allergy: principles and
practice: Elsevier Health Sciences; 2013.

217. Holguin F, Bleecker ER, Busse WW,
Calhoun WJ, Castro M, Erzurum SC, et al.
Obesity and asthma: An association modified
by age of asthma onset. Journal of Allergy and
Clinical Immunology 2011;127(6):1486-93.€2.

28. Subhan MmF, Ali Sa, Bokhari SSI,
Khan Mn, Ahmad Hr. Underweight and
overweight men have greater exercise-induced
dyspnoea than normal weight men. Upsala
Journal of Medical Sciences 2012;117(4):383-
89.

29. Yamaguchi Y, Hibi S, Ishii M,
Hanaoka Y, Kage H, Yamamoto H, et al.
Pulmonary Features Associated with being
Underweight in Older Men. Journal of the
American Geriatrics Society 2011;59(8):1558-
60.

30. Liu Y, Pleasants RA, Croft JB,
Lugogo N, Ohar J, Heidari K, et al. Body mass
index, respiratory conditions, asthma, and
chronic  obstructive  pulmonary disease.
Respiratory Medicine 2015;109(7):851-9.

31. Cazzola M, Calzetta L, Lauro D,
Bettoncelli G, Cricelli C, Di Daniele N, et al.
Asthma and COPD in an Italian adult
population: Role of BMI considering the
smoking  habit.  Respiratory  Medicine
2013;107(9):1417-22.

32. Nazem F. Effects of aerobic exercise
program on spirometric parameters in the
configuration obese middle-aged men with

3558



Nasiri Kalmarzi et al.

chronic  asthma.  Exercise  Physiology.
33. Guerra S, Sherrill DL, Bobadilla A,
Martinez FD, Barbee RA. The relation of body
mass index to asthma, chronic bronchitis, and
emphysema. CHEST Journal
2002;122(4):1256-63.

34. Kronander UN, Falkenberg M,
Zetterstrom O. Prevalence and incidence of
asthma related to waist circumference and
BMI in a Swedish community sample.
Respiratory medicine 2004;98(11):1108-16.

35. Shore SA. Obesity and asthma:
possible mechanisms. Journal of Allergy and
Clinical Immunology 2008;121(5):1087-93.

36. Thyagarajan B, Jacobs Jr DR, Apostol
GG, Smith LJ, Jensen RL, Crapo RO, et al.
Longitudinal association of body mass index

Int J Pediatr, VVol.4, N.9, Serial No.33, Sep 2016

2013;4(15):13-25.
with lung function: the CARDIA study. Respir
Res 2008;9(1):31.

37. Pistelli F, Bottai M, Carrozzi L, Di
Pede F, Baldacci S, Maio S, et al. Changes in
obesity status and lung function decline in a
general population sample. Respiratory
medicine 2008;102(5):674-80.

38. Tantisira K, Weiss S. Complex
interactions in complex traits: obesity and
asthma. Thorax 2001;56(suppl 2):ii64-ii74.

39. Ford E, Mannino DM, Redd S,
Mokdad A, Mott J. Body mass index and
asthma incidence among USA adults.
European respiratory journal 2004;24(5):740-
4,

3559



