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Objective. The potential role of central obesity in asthma outcomes has been examined in a few studies. The aim of this study was to examine the
relationship between central obesity and asthma outcomes in a group of Iranian asthma patients. Methods. One hundred and forty-two outpatients
with asthma were studied. Central obesity was defined according to National Institute of Health (NIH) and Asian waist circumference (WC) and
waist-to-hip ratio (WHR) cut-offs. Asthma outcomes including asthma control, pulmonary function, and morbidity were evaluated. The association
between central obesity and asthma outcomes was studied by linear and logistic regression analyses. Results. Linear regression analysis showed a
significant association of WHR-based central obesity with forced expiratory volume in 1's (FEV,) (8 = —9.04; p-value = .044) and forced vital
capacity (FVC) (f = —10.52; p-value = .012). Logistic regression analysis showed a significant increased risk of asthma attacks in 3 months with
Asian WC-based central obesity [odds ratio (OR) = 6.31, 95% confidence interval (CI): 1.16-34.41]; emergency room (ER) visits with NIH WC-
based (OR = 5.15, 95% CI: 1.36-19.55) and Asian WC-based (OR = 18.72, 95% CI: 1.92-182.63) central obesity; and hospitalization in 1 year
with NIH WC-based (OR = 5.28, 95% CI: 1.28-21.84) and Asian WC-based (OR = 12.39, 95% CI: 1.29-119.53) central obesity. Conclusions.
Our study shows that the Asian WC-based central obesity is a better predictor of asthma morbidity. The results of this study emphasize, when
studying the relationship between asthma control and obesity, the importance of selecting the proper definitions for asthma control or central
obesity and appropriate cutpoints. Further study in this field using other asthma control and quality of life questionnaires is warranted.
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INTRODUCTION There are two major mechanisms explaining the rela-
tionship between asthma and obesity (17). First is the
mechanical effect; obesity has been shown to decrease
lung volumes and negatively affect lung function in
general population (18,19). However, such a relation-
ship is yet to be investigated in patients with asthma.
Another possible mechanism is through systemic
inflammation (9). It is believed that obesity, especially
central obesity, is associated with systemic inflamma-
tion. Central obesity is a major risk factor for many
chronic diseases, such as type 2 diabetes and dyslipide-
mia (9,20). Therefore, one might hypothesize that cen-
tral obesity may lead to worse clinical outcomes in
patients with asthma. The best predictive indicator of
such a relationship, however, has yet to be determined.
Waist-to-hip ratio (WHR) and waist circumference
(WC) are two alternative measures that reflect abdom-
inal obesity. Each provides different information and
has different values in predicting disease risk and thus
may not be interchangeable (8). Moreover, the universal
cut-off points for WC are not applicable, given ethnic or
population-specific differences. In fact, different WC
cut-offs are suggested for Asians to predict disease risk
(8,20). The aim of this study was to evaluate the rela-
tionship between central obesity and asthma outcomes,
including asthma control, pulmonary function, and mor-
bidity, in adults with asthma in Iran.

Asthma and obesity are important public health issues
(1-3). Although the prevalence of asthma has decreased
in certain countries in recent years, it is a different story in
Iran (4). Recent data show that asthma is more prevalent in
Iran than that estimated in national reports (5). These data
warrant a need for further studies on asthma in this country.
As a result of recent nutritional transitions in Iran, obesity
and diet-related chronic diseases are more common (6,7).
It has been shown that there is an ethnic variation in fat
distribution with the Asian populations having greater
visceral fat deposition than Europeans (8). As a result,
central obesity might be considered more prevalent in the
Asian populations.

According to the epidemiological studies, the associa-
tion between obesity or central obesity and asthma is
quite complex (9—12). Studies suggest that general obe-
sity might be associated with asthma severity and may
also lead to poor asthma control (13—15). Although cen-
tral obesity has more effect on health outcomes and all-
cause mortality (8), very limited data about association
between central obesity and asthma severity or control are
available (16).
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METHODS

Study Population

This cross-sectional study was conducted in an outpatient
asthma clinic in Milad Hospital (Tehran, Iran) between
May 2006 and September 2007, with the approval of the
Institutional Review Board. The subjects were 18 to 65
years old. Asthma was diagnosed according to National
Asthma Education and Prevention Program (NAEPP)
guidelines (21), using clinical data as well as spirometry
or metacholine challenge testing. Treatment had been
initiated based on the Asthma Management and
Prevention guidelines (2) at least 3 months prior to the
study by the same physician. Subjects were excluded if
they were current smokers or had smoked within past 2
years, had evidence of any respiratory illness other than
asthma, history of cardiovascular disease, congestive heart
failure, thyroid dysfunction, or a body mass index (BMI)
less than 18.5 kg/m* (22). Informed written consent was
obtained from all subjects.

Data Collection

Demographic data [age, gender, and education (less or
more than elementary school education)], duration of dis-
ease (less or more than 8 years) (23), asthma severity and
control (24), anthropometric measurements (weight,
height, WC, and hip circumference), and pulmonary func-
tion test (PFT) indices including forced expiratory volume
in 1 s (FEV,), forced vital capacity (FVC), peak expiratory
flow (PEF), and FEV, to FVC ratio (FEV/FVC) were
collected.

Anthropometric Measurement

Weight was measured to the nearest 0.5 kg and height was
measured to the nearest 0.1 cm, according to the standard
protocols (25). WC was measured to the nearest 0.1 cm,
using a nonelastic tape measure, at the midpoint between
the lower costal margin and iliac crest, without applying
pressure on the soft tissues by pulling the tape. During WC
measurement, the examinees were asked to relax and
exhale, while standing. Hip circumference was measured
using a nonelastic tape measure, at the level of the max-
imum posterior extension of the buttocks, to the nearest
0.1 cm (26). All measurements were conducted by the
same physician. BMI (kg/m”) and WHR were calculated.
BMI was categorized as normal, overweight, and obese
according to the National Institute of Health (NIH) criteria
(26). Central obesity was defined according to WC and
WHR cut-offs. WC of greater than 102 cm in men and
88 cm in women was designated as NIH WC-based central
obesity (26). WHR of greater than 0.80 in women and 0.95
in men was defined as WHR-based central obesity (27).

Asian Abdominal Obesity

We also used Asian-based central obesity cut-off points as
several studies have suggested lower WC and BMI cut-off
values for Asians (20). This alternative classification is
suggested and used by some investigators, because of
higher prevalence of chronic diseases such as hypertension

and diabetes at normal BMI levels in Asians. In this clas-
sification, the central obesity cut-off points are 80 cm and
90 cm for women and men, respectively.

Asthma Outcomes

The evaluated asthma outcomes included asthma severity
and control, pulmonary function, and asthma morbidity.
Asthma severity and control were defined based on the
Global Initiative for Asthma (GINA) 2004 and 2006
guidelines, using clinical symptoms including daytime
and nighttime symptoms and PFT parameters (24).
Pulmonary function was measured by spirometry accord-
ing to American Thoracic Society (ATS) standard methods
(28-30). Asthma morbidity was evaluated by three vari-
ables: asthma attacks in 3 months, emergency room (ER)
visits in 1 year, and hospitalization in 1 year.

Statistical Analysis

Independent sample ¢ test and chi-square test were used to
investigate the relationship of abdominal obesity indices and
patients’ socio-demographic data with asthma outcomes.
Binary logistic regression analysis was conducted between
dichotomous asthma control (controlled vs. partially con-
trolled and uncontrolled) as the dependent variable and cen-
tral obesity and potential confounding variables (age, gender,
literacy level, and BMI) as predictors. In another model, we
substituted asthma morbidity variables as the dependent vari-
ables. The association of pulmonary function indices as
quantitative dependent variable with central obesity was
examined via multiple linear regression analysis with adjust-
ment for potential confounding variables (age, gender, lit-
eracy level, duration of disease, asthma control, and BMI). In
all the analyses, central obesity indicators were entered as
independent variables and asthma outcomes were considered
as dependent variables. The level of significance was set at
5%. All analyses were performed using the SPSS statistical
package 15.0 (SPSS Inc., Chicago, IL, USA).

RESULTS

Patient’s Characteristic

Clinical characteristics of the subjects are described in
Table 1. One hundred eighty-nine subjects were enrolled
in the study, 155 of whom met the inclusion criteria and
142 patients (66.9% female and 33.1% male; mean age
47.34 £ 10.67 years) completed the PFT.

Based on BMI, 78.9% of patients were found to be over-
weight or obese. Central obesity was detected in 73.94% of
subjects when using the Asian WC, as opposed to 40.14%
with the NIH WC indicator. Comparatively, 78.17% of
patients were determined to have central obesity by WHR.

There was a significant difference between central
obese and normal patients in terms of age, literacy level,
and gender, in both WC-based and WHR-based central
obesity categorizations (Table 1). There was a significant
difference in BMI categories according to WC-based but
not WHR-based central obesity categorization. There was
a significant difference in mean FEV, and FVC according
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to WHR-based but not WC-based central obesity categor-
ization. No significant difference was found regarding the
duration of disease, asthma severity and control, and other
asthma morbidity variables (Table 1).

According to Asian central obesity categorization, there
was a significant difference between central obese and
normal patients in terms of age, gender, and BMI cate-
gories (Table 1) but not in terms of asthma status and
morbidity or pulmonary function variables.

Association between Central Obesity and Asthma Control

Because of the strong correlation between asthma severity
and control, we omitted asthma severity from the analysis. No
association between central obesity (NIH or Asian WC and
WHR) and asthma control was appreciated after adjustment
for the confounders (Table 2).

Association between Central Obesity and Pulmonary
Function

There was a significant association between WHR-based
central obesity and both FEV; (f = —9.04, p-value = .044)
and FVC (f = —10.52, p-value = .012) (Tables 3 and 4).
On the other hand, there was no significant association
between NIH and Asian WC-based central obesity and PFT
indices before and after adjustment for the other variables.

Association between Central Obesity and Asthma
Morbidity

Table 5 shows the binary logistic regression for asthma
morbidity. It shows a significant association between NIH
and Asian WC-based central obesity with both ER
visits [odds ratio (OR) = 5.15, 95% confidence interval

TABLE 2.—Binary logistic regression derived OR and 95% CI for partially and uncontrolled asthma.

Control of asthma

Variable Category or increment Model 1 [OR (95% CI)] Model 2 [OR (95% CI)] Model 3 [OR (95% CI)]
Central obesity® Normal Baseline Baseline Baseline

Obese 1.02 (0.21-4.91) 2.74 (0.61-12.41) 1.62 (0.54-4.87)
Age 1 year more 1.01 (0.97-1.06) 1 (0.96-1.05) 1.01 (0.96-1.06)
Gender Male Baseline Baseline Baseline

Female 1.06 (0.37-3.01) 1.06 (0.38-2.95) 1.18 (0.41-3.36)
Literacy level <5 years Baseline Baseline Baseline

>5 years 0.71 (0.25-2.02) 0.63 (0.22-1.81) 0.73 (0.26-2.05)
BMI Normal Baseline Baseline Baseline

Overweight 0.44 (0.06-3.25) 1.09 (0.15-8.11) 0.48 (0.11-2.07)

Obese 0.51 (0.1-2.66) 0.6 (0.17-2.14) 0.5 (0.15-1.71)

Notes: BMI — body mass index; OR — odds ratio; CI — confidence interval.

“Central obesity stands for NIH WC-based central obesity in model 1, Asian WC-based central obesity in model 2, WHR-based central obesity in model 3.

None of the p-values were <.05.

TABLE 3.—Multiple linear regression analysis derived coefficients (£), 95% CI, and p-value for the association between central obesity and socio-demographic

with FEV; % predicted.

FEV,| % predicted

Model 1 Model 2° Model 3¢
Category or

Variable increment £ (95% CI) P £ (95% CI) P L (95% CI) P
Central obesityd Normal Baseline Baseline Baseline

Obese —9.7 (—21.46 t0 2.07) 0.105 —3.35(—16.04 to 9.35) 0.603  —9.04 (—17.83 to —0.24) 0.044*
Age 1 year more 0.23 (—0.14 t0 0.61) 0.219  0.25 (—0.14 to0 0.63) 0.208  0.29 (—0.09 to 0.67) 0.133
Gender Male Baseline Baseline Baseline

Female 9.94 (1.98 to 17.9) 0.015* 8.54 (0.68 to 16.4) 0.033*  6.92 (—.99 to 14.83) 0.14
Literacy level <5 years Baseline Baseline Baseline

>5 years 3.99 (—3.89 to 11.86) 0.319 545 (—2.42t013.32) 0.173 4.3 (—3.44t0 12.05) 0.274
BMI Normal Baseline Baseline Baseline

Overweight —0.48 (—9.89 t0 8.93) 0.920 0.21 (—12.99 to 13.42) 0.974  —0.95 (—10.15 to 8.25) 0.839

Obese 10.28 (—4.35 t0 24.91) 0.167 4.68 (—10.59 to 19.94) 0.546  3.21 (—7.15to0 13.57) 0.542
Duration of disease <8 years Baseline Baseline Baseline

>8 years —8.34 (—15.93 to —0.75) 0.032% —8.79 (—16.43 to —1.15) 0.024*  —9.05 (—16.57 to —1.53) 0.019*
Asthma control Controlled Baseline Baseline Baseline

Partially —14.90 (—25.15t0 —4.64)  0.005* —14.89 (—25.29 to —4.5) 0.005% —14.13 (—24.38to —3.89)  0.007*

controlled
Uncontrolled —27.4 (=37.64 to —17.16) <0.001* —26.78 (—37.17 to—16.39) <0.001 * —26.63 (—36.81to—16.44) <0.001*

Notes: BMI — body mass index; CI — confidence interval; FEV, — forced expiratory volume in 1 s

*Model R*: 0.268.

"Model R*: 0.265.

Model R*: 0.285.

dCentral obesity stands for NIH WC-based central obesity in model 1, Asian WC-based central obesity in model 2, and WHR-based central obesity in model 3.
*p < .05.
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TABLE 4.—Multiple linear regression analysis derived coefficients (), 95% CI and p-value for the association between central obesity and socio-demographic

with FVC% predicted.

FVC % predicted

Model 1% Model 2° Model 3¢

Variable Category or increment £ (95% CI) P £ (95% CI) P £ (95% CI) P
Central obesity” Normal Baseline Baseline Baseline

Obese —9.25(-20.21to 1.71) ~ 0.097 —2.36 (—14.2t0 9.48) 0.694 —10.52 (—18.65 to —2.39) 0.012*
Age 1 year more 0.17 (—0.18 to 0.52) 0.328 0.18 (—0.18 to 0.54) 0.325 0.24 (—0.11 to 0.59) 0.174
Gender Male Baseline Baseline Baseline

Female 7.27 (—0.15 to 14.69) 0.055 5.94 (—1.39to0 13.27) 0.111  4.04 (—3.27 to 11.35) 0.277
Literacy level <5 years Baseline Baseline Baseline

>5 years 4.54 (—2.79 to 11.88) 0.223 5.88 (—1.46to 13.21) 0.089 4.66 (—2.5t0 11.81) 0.2
BMI Normal Baseline Baseline Baseline

Overweight —3.93 (—12.7t0 4.84) 0.376 —3.9(—16.22 t0 8.42) 0.533 —4.11 (—12.6 to 4.39) 0.341

Obese 7.04 (—6.59 to 20.67) 0.309 0.96 (—13.28 to 15.19) 0.895 0.6 (—8.98 to 10.17) 0.902
Duration of disease <8 years Baseline Baseline Baseline

>8 years —5.72 (—=12.79t0 1.36)  0.112 —6.17 (—13.3 t0 0.95) 0.089 —6.43 (—13.38t0 0.52) 0.07
Asthma control Controlled Baseline Baseline Baseline

Partially controlled —9.47 (—19.03 to 0.09)  0.052 —9.53 (—19.23 t0 0.16) 0.054 —8.53 (—17.99 to 0.94) 0.077

Uncontrolled —17.26 (—26.8 to —7.72) <0.0001* —16.74 (—26.44 to —7.05) 0.001* —16.42 (—25.83to —7.01) 0.001*

Notes: BMI — body mass index; CI — confidence interval; FVC — forced vital capacity.
“Model R*: 0.158.
"Model R*: 0.161.
Model R*: 0.197.

dCentral obesity stands for: NIH WC-based central obesity in model 1, Asian WC-based central obesity in model 2, and WHR-based central obesity in model 3.

p < 085.

(CD: 1.36-19.55 for NIH WC; OR = 18.72, 95%
CI: 1.92-182.63 for Asian WC] and hospitalization in 1
year (OR = 5.28,95% CI: 1.28-21.84 for NIH WC; OR =
12.39, 95% CI: 1.29-119.53 for Asian WC). Asian WC-
based central obesity shows a statistically significant asso-
ciation with asthma attacks in 3 months (OR = 6.31, 95%
CI: 1.16-34.41), whereas NIH WC-based central obesity
did not.

DI1sSCUSSION

Our study demonstrates that there is no significant associa-
tion between central obesity; defined by NIH WC-based,
Asian WC-based, and WHR-based central obesity; and
asthma control. However, this study reveals that Asian
WC-based central obesity is a better predictor of asthma
morbidity in Iranian asthma patients.

Interestingly, our study shows a significant difference
between the number of the subjects found obese in NIH
WC-based central obesity (40.14%) versus WHR-based
(78.17%) and Asian WC-based (73.94%) central obesity.
One plausible explanation could be that the optimal cut-off
points to define obesity and fat distribution patterns vary
across different ethnicities and populations (8). The
authors of this article agree with Nyamdorj et al.’s (31)
suggestion that region-specific cut-off points may be
required to define obesity cut-off points accurately.

Our results show that there is no relationship between
central obesity and asthma control defined by the GINA
2006 guidelines (24). There are several studies on the asso-
ciation between BMI and asthma control (10, 22), and the
significant role of obesity in asthma control and its severity
continues to unfold (15, 32-36). It seems that the data on

central obesity and asthma control are scant and less convin-
cing. For instance, Lessard et al. (37) found a significant
correlation between asthma control and WC but not WHR,
using the asthma control questionnaire (ACQ) (38).
Similarly, Barros et al. (39) found no association between
asthma control (using ACQ) and WHR. Inconsistency in
defining asthma control and asthma severity may be a con-
founding factor. Although asthma severity and control have
been used interchangeably in some studies, they are two
distinct concepts (22). Asthma control is defined as a way
to monitor asthma management goals (40). However, the
severity of asthma is used to categorize patients at the time
of diagnosis (2). In our study, using asthma control to
describe asthma status seems accurate, because all enrolled
subjects have received at least 3 months of standard therapy
prior to the study. Another factor contributing to differing
results is the method used to define asthma control. We used
the GINA asthma control classification, whereas other studies
that demonstrated a significant association between asthma
control and obesity utilized validated questionnaires, such as
the Juniper ACQ (15, 37, 39). Further investigation with
well-designed studies using different questionnaires for the
same subjects would be needed to make recommendations on
the association between asthma control and the type of ques-
tionnaires used.

This study reveals a relationship of WHR with FEV,
and FVC, independent of BMI and asthma control. The
association between central obesity and pulmonary func-
tion has been investigated in the general population in
several studies (10, 18, 41-44). However, there are only
limited data on a similar association in asthma patients. To
our knowledge, this is the first study using three different
indices for central obesity, adjusted for BMI. Our study
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TABLE 5.—Binary logistic regression derived OR and 95% CI for asthma morbidity.

Asthma morbidity

Category or increment Model 1 [OR (95% CI)] Model 2 [OR (95% CI)] Model 3 [OR (95% CI)]

Dependent variable Variable
Asthma attacks in last 3 months Central obesity” Normal
Obese
Age 1 year more
Gender Male
Female
Literacy level <5 years
>5 years
Duration of disease <8 years
>8 years
BMI Normal
Overweight
Obese
ER outpatient visit in last year Central obesity® Normal
Obese
Age 1 year more
Gender Male
Female
Literacy level <5 years
>5 years
Duration of disease <8 years
>8 years
BMI Normal
Overweight
Obese
Hospitalization in last year Central obesity” Normal
Obese
Age 1 year more
Gender Male
Female
Literacy level <5 years
>5 years
Duration of disease <8 years
>8 years
BMI Normal
Overweight
Obese

Baseline Baseline Baseline

2.1 (0.62-7.17) 6.31 (1.16-34.41)* 1.9 (0.73-4.98)
0.96 (0.92-1) 0.95 (0.91-0.99)* 0.96 (0.92-1)
Baseline Baseline Baseline

1.45 (0.61-3.46) 1.63 (0.68-3.88) 1.81 (0.75-4.35)
Baseline Baseline Baseline

0.7 (0.31-1.61) 0.63 (0.22-1.81) 0.68 (0.3-1.56)
Baseline Baseline Baseline

3.19 (1.42-7.14)* 3.3 (1.44-7.55)* 3.32 (1.48-7.43)
Baseline Baseline Baseline

2.91(0.62-13.58)
1.86 (0.56-6.21)
Baseline

5.15 (1.36-19.55)*
0.95 (0.9-0.99)*

7.71 (1.15-51.61)*
1.38 (0.57-3.36)
Baseline

18.72 (1.92-182.63)*
0.93 (0.89-0.98)*

1.7 (0.56-5.16)
1.16 (0.48-2.8)
Baseline

1.63 (0.59-4.54)
0.95 (0.91-0.99)*

Baseline Baseline Baseline

0.87 (0.34-2.24) 1.17 (0.45-3.02) 1.2 (0.48-3.02)
Baseline Baseline Baseline

1 (0.4-2.47) 0.71 (0.28-1.77) 0.89 (0.37-2.15)
Baseline Baseline Baseline

3.14 (1.27-7.32)* 3.3 (1.44-7.55)* 3.25 (1.35-7.82)*
Baseline Baseline Baseline

3.7 (0.7-19.48) 10.65 (0.99-114.23) 0.96 (0.29-3.12)
2.48 (0.7-8.72) 1(0.43-2.81) 0.87 (0.34-2.22)
Baseline Baseline Baseline

5.28 (1.28-21.84)* 12.39 (1.29-119.53)* 2.75 (0.89-8.49)
0.95 (0.91-1) 0.94 (0.89-099)* 0.95 (0.91-1)*
Baseline Baseline Baseline

1.63 (0.57-4.63) 2.12 (0.74-6.11) 2.35(0.83-6.7)
Baseline Baseline Baseline

1.44 (0.54-3.85) 0.99 (0.37-2.63) 1.34 (0.5-3.55)
Baseline Baseline Baseline

8.15 (2.97-22.36)* 8.26 (2.95-23.11)* 8.22 (3.08-21.97)*
Baseline Baseline Baseline

8.34 (1.41-48.87)*
2.84 (0.73-10.99)

17.02 (1.52-191.08)*
1.23 (0.44-3.44)

2.26 (0.64-7.91)
1.03 (0.37-2.91)

Notes: BMI: body mass index; OR — odds ratio; CI — confidence interval.

“Central obesity stands for: NIH WC-based central obesity in model 1, Asian WC-based central obesity in model 2, and WHR-based central obesity in model 3.

p < .05.

shows that WHR-based central obesity may be superior in
predicting impairment of pulmonary function in asthma
patients. This finding is similar to some findings in the
general population (41). Obesity can affect respiratory
function via various mechanisms including accumulation
of fat and impairing the diaphragm’s movement. Although
low FEV,; and FVC suggest restrictive lung disease,
chronically obese people usually present with both
obstructive (severe and morbid obesity) and restrictive
(in mild to moderate obesity) ventilatory patterns (45).
The question remains unanswered whether such a relation-
ship is a mechanical effect of obesity on lung function
independent of asthma mechanism. Further study in this
field is needed.

By evaluating the relationship between asthma morbid-
ity and abdominal obesity, it seems that central obesity
(both NIH and Asian WC) increases the risk of morbidity
independent of BMI. It is also concluded that the Asian
cut-offs are better predictors than the NIH cut-offs. Only a
few studies have examined the potential role of central

obesity in asthma morbidity (46). Although their results
are in agreement with our findings, there is a correlation
between central obesity and asthma morbidity; this is the
first study examining three central obesity indices.

Although we showed an association between central
obesity and asthma outcomes, there is a dichotomy in the
findings; PFTs are associated with WHR-based central
obesity, whereas asthma morbidity is associated with the
NIH and Asian WC-based central obesity. This dichotomy
may stem from the cut-off points used to define central
obesity. These cut-offs are used in relation to other chronic
disease risk estimations such as cardiovascular disease or
diabetes rather than asthma outcomes and may not be
appropriate for asthma outcome risk estimation.

Our findings, once again, emphasize the complexity of
the association between asthma and obesity. Certain dif-
ferences between our study and other similar studies with
different results may partially be explained by the preva-
lence of various confounders such as smoking, as well as
the definition of obesity using different central obesity
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indices or cut-off points. It is also important to realize that
most of the clinical trials examining the effect of weight
loss programs (including nutrition therapy or bariatric
surgery) on asthma control show significant improvement
after weight loss (47, 48). In addition, a number of studies
(cross sectional or clinical trial) have demonstrated a poor
quality of life in obese asthma patients in comparison to
non-obese patients (15, 47, 49).

To our knowledge, this was the first study that exam-
ined the association between central obesity using three
indices: WC, WHR, and Asian WC with asthma control,
morbidity, and pulmonary function. To limit treatment
bias, all subjects received standard therapy according to
the GINA guideline, and their asthma was managed by one
physician. There were limitations in this study that should
be considered. Our findings were obtained only from
Iranian asthma patients; hence, our findings may not be
applicable to other populations. Furthermore, the likeli-
hood of explaining any causal relationship is limited due
to the nature of the study. We also realized that including a
non-asthmatic population would have strengthened the
study.

CONCLUSIONS

In conclusion, our study demonstrates that there is a rela-
tion between the NIH and Asian WC central obesity and
asthma morbidity, independent of BML. It also reveals that
the Asian cut-offs are more predictive than the NIH cut-
offs, although the findings may not be applicable to other
populations or ethnicities. The authors of this article
recommend that region-specific cut-off points may be
required for defining obesity accurately. The study also
emphasizes the importance and complexity of defining
asthma outcome variables precisely. Further study in this
field including subjects from different ethnic backgrounds
and using different questionnaires is warranted.
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