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ABSTRACT

Background: The impact of abdominal obesity as defined by Indian obesity parameters on asthma symptom control has not
been evaluated in detail.

Objective: To correlate asthma symptom control with body mass index and waist circumference.

Methods: Asthma patients who attended the outpatient department or were admitted to our tertiary care hospital between June
2018 and May 2019 were investigated for asthma severity, asthma symptom control, and correlated with the obesity parameters,
including waist circumference, based on Indian and WHO criteria.

Results: Of the 110 patients, 56.3% (62 patients) were female. There was a significant worsening of asthma symptom control
among overweight and obese patients, diagnosed using Indian Body Mass Index (BMI) classification, as compared to those with
normal BMI (p = 0.04). But when the WHO BMI classification was used, the correlation was not statistically significant (two-tailed
p-value = 0.10; Fisher’s exact test). Patients who were classified obese as per Indian criteria had an 8 times more risk of having
uncontrolled /partly controlled asthma as compared to those with normal Indian BMI (p = 0.027; OR=8.42; 95% CI = 1.2 - 55.42).
Partly controlled or uncontrolled asthma was noted in 93.3% (56/60) of those patients, who had normal waist circumference as
per WHO criteria but were diagnosed with abdominal obesity as per Indian criteria.

Conclusion: Waist circumference is a simple but important parameter to be assessed among obese asthmatics. Indian BMI and
waist circumference parameters are found to be better in assessing asthma symptom control among our population than World
Health Organization standards.
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INTRODUCTION creases the incidence of asthma by 2.0 - 2.3fold in chil-

. ' dren and adults respectively.** As they exhibit a different

In India, approximately 30-65% of the adult urban pop-  (¢g: Jess atopic) inflammatory phenotype,’ obese asthmat-
ulation are either overweight, obese or have abdominal .q often have poorly controlled asthma.®” Excess abdom-
obesity.! The rising prevalence of metabolic syndrome jnai fat may be an important risk factor for asthma, but

and cardiovascular diseases (CVD) in the Indian subcon- aasures of central obesity have been assessed in only a
tinent has a direct relationship with the rising prevalence  phandful of studies.®!°

of obesity and overweight.! Asian Indians have a higher
percentage of body fat, abdominal adiposity at lower or
similar body mass index (BMI) levels as compared to
Caucasians.'Obesity is a proven risk factor in the devel-
opment of asthma.?’Compared to adults with normal BMI,
asthma is more prevalent among obese®* and obesity in-

No study to date has evaluated the prevalence of abdominal
obesity among asthmatics in the Indian population using In-
dian Obesity parameters and their implications on asthma
control. Hence it is done as an explorative study.

Corresponding Author:

Vimal Raj R, Assistant Professor, Department of Pulmonary Medicine, Ground floor, D-block, Hospital Main building, Mahatma Gandhi Medical
College & Research Institute, Sri Balaji Vidyapeeth, Pondicherry, Pondicherry 607403, India; Phone: + 91413 - 2615449; Fax: +91413-2615457;
Email: iniyaulagam@ymail.com

ISSN: 2231-2196 (Print) ISSN: 0975-5241 (Online)
Received: 09.08.2020 Revised: 28.11.2020 Accepted: 03.01.2021 Published: 25.04.2021

: .=
u Int J Cur Res Rev | Vol 13 « Issue 08 - April 2021



Raj et al.: Impact of indian obesity parameters on asthma

MATERIALS AND METHODS

Patients

Between June 2018 and May 2019 all patients above the age
of 18 years, attending outpatient department / admitted un-
der Pulmonary Medicine with cough, breathlessness, chest
tightness, and history of wheeze that vary over time and in
intensity (along with previously diagnosed asthmatics) were
enrolled for the study after their spirometry is suggestive of
asthma and if they satisfied the BMI or Abdominal obesity
criteria of 2009 Asian Indian-specific overweight, obesity
and abdominal obesity consensus statement.! Written in-
formed consent was obtained from all patients. Those who
are in exacerbation, pregnant women, and patients who were
unable to perform spirometry were excluded from the study.

Procedure

The diagnosis of asthma was based on the Global Initiative
for Asthma (GINA) guidelines 2018 wherein cough, chest
tightness, shortness of breath, and wheezing are considered
as the characteristic symptoms along with variable expira-
tory airflow limitation defined as reduced FEV1/FVC and
>12% and >200 ml increase in FEV1 from the baseline, after
administration of 200 - 400 mcg of salbutamol or equivalent,
while performing spirometry.!! Spirometry was performed
using a reusable turbine sensor spirometer (MIR Spirobank
[I® basic, Italy). Spirometric severity was classified as per
the European Respiratory Society/American Thoracic Soci-
ety (ERS/ATS) lung function tests interpretation 2005.> The
patients were classified as having mild, moderate, moder-
ately severe, severe, and very severe asthma based on the
following FEV1 cut-offs: > 70%, 60-69%, 50-59%, 35-49%
and less than 35% respectively.

Weight (kg) and Height (cm) were measured and BMI was
derived from the weight in kilogram upon height in metre.?
Waist circumference (WC) was measured using non-stretch-
able flexible tape in the horizontal position, at the midpoint
of the iliac crest and the lowermost rib, at the end of nor-
mal expiration, in the fasting state, with the subject stand-
ing erect and the observer by the side.Normal BMI range as
per the 2009 Asian-Indian Obesity consensus statement was
18.0-22.9 kg/m?, overweight: 23.0-24.9 kg/m? and obesity:
>25 kg/m?. Abdominal obesity was defined in the consen-
sus statement as WC above 80 cm in females and 90 cm in
males! in contrast to the WHO defined criteria of> 88 cm in
females and >102 cm in males."* Normal BMI range defined
by WHO is between 18.5 and 24.9 kg/m?. BMI above 30 kg/
m? is defined as obesity while the intermediate category is
defined as overweight.'

Asthma Control was assessed using the 2018GINA classi-
fication of asthma symptom control over the last 4 weeks.
It comprises of 4 clinical parameters namely, more than
twice per week daytime asthma symptoms, any night waking

due to asthma, more than twice per week reliever medica-
tion requirement for symptoms, and any activity limitation
due to asthma, wherein the patients have to convey whether
they experience any of the symptoms or no symptom at all
(1 point for every symptom present). Based upon the out-
come they were categorized as having well-controlled (none
of the parameters of clinical worsening was present), partly
controlled (1-2 of the parameters), or uncontrolled asthma
(3-4 of the parameters). In a newly diagnosed case willing
to participate in the study, BMI/WC measurement was done
on day 1 along with spirometry while the GINA assessment
tool was used after a 4 week follow up period. Among the
patients who were already on follow up with the institute,
the first visit during the study period was considered for as-
sessing the previous 4 weeks symptom control along with
BMI/ WC calculation and spirometry was performed during
the study period. All new patients were initiated on either
Dry Powder Inhaler (DPI) or Metered Dose Inhaler (MDI)
therapy + spacer. The treatment comprised of Inhaled Cor-
ticosteroid (ICS) + LongActing Beta2 agonist (LABA) with
either ShortActing Beta2 Agonist (SABA) or low dose ICS/
Formoterol as a reliever, as per GINA guidelines.!! The study
was conducted in line with the Declaration of Helsinki and
was approved by the Institutional Human Ethics Committee,
Sri Balaji Vidyapeeth, Pondicherry, India.

Statistical analysis

We have used IBM SPSS ver. 16.0 (IBM Co., Armonk, NY,
USA). Multiple logistic regression analyses and Fisher’s
exact test were done to compare the correlation between
asthma symptom control, asthma severity, and various pa-
rameters like BMI, WC, etc. p-value < 0.05 was considered
to be statistically significant.

RESULTS

Data obtained from one hundred and ten asthmatics were
analyzed. The baseline data of the patients are given below
(Table 1). The mean age of all the patients was 40.3 + 9.81
years. The number of female patients was slightly higher than
males [62 (56.3%) vs 48 (43.7%)]. While the mean weight
of the patients was 70.05+ 10.07 kg, the mean height was
157.75 £ 8.04 cm. The mean BMI of the patients was 28.2 +
4.01, which is obesity, according to the Indian BMI criteria
whereas World Health Organization’s (WHO) classification
defines it as overweight (25 -29.9 kg/m?). The mean FEV 1/
FVC of the study population was < 70% (68.59 + 10.74), in
which the FVC was fairly preserved (82.27 + 13.22) while
the % predicted FEV1 was less than 60% (58.48 + 11.6).

BMI vs Asthma Control
Classification of patients based on both Indian and WHO
BMI criteria and their asthma symptom control is given in
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Table 2. More than three-fourths of the patients were obese
as per the Indian BMI classification (78.17%). Among them,
nearly two-thirds (73 patients,66.36%) had either partially
controlled or uncontrolled asthma symptoms whereas, only
13 patients (11.81%) had well-controlled asthma. In the
overweight category, 14 (12.72%) had partly controlled or
uncontrolled asthma while only 5 (4.54%) had well-con-
trolled asthma. As per the Indian BMI classification, 5 pa-
tients were in the normal BMI (18.0-22.9 kg/m?) category
but were included in the study due to abdominal obesity
(WC > 80 cm in females and 90 cm in males). Among them,
3 had well-controlled asthma and 2 had partly controlled/
uncontrolled asthma. The difference in the asthma symp-
tom control among different BMI categories was found to
be statistically significant which implies that overweight and
obese individuals (Indian classification) had either partly
controlled/uncontrolled asthma during the last 4 weeks (two-
tailed p-value = 0.042; Fisher’s exact test).In contrast, while
applying WHO BMI criteria, the poor asthma control noted
among73 patients (66.35%) within the overweight and obese
population was not statistically significant (two-tailed p-val-
ue = 0.105; Fisher’s exact test).

Indian overweight individual has 4.2 times higher chances of
having partly controlled/uncontrolled asthma as compared to
the normal BMI individual, but it was not statistically signifi-
cant (p=0.172; OR=4.2; 95% CI = 0.54 — 32.96). Similarly,
a patient who is obese as per Indian criteria has an 8 times
more risk of having uncontrolled /partly controlled asthma as
compared to a patient with normal Indian BMI (OR= 8.42;
95% CI =1.28-55.42) (Figure 1).

Waist Circumference vs Asthma Control

Out of the 110 patients, 104 (94.5%) had either partially
controlled or uncontrolled asthma symptoms (Table 3). Six-
ty (54.5%) patients had normal waist circumference as per
WHO criteria. Among them, though 56patients (93.3%) had
partly controlled or uncontrolled asthma, it was not found
to be statistically significant (Fisher exact test, two-tailed P
value = 0.69) (Figure 2).

The severity of asthma vs Asthma Control:

Even in patients with fewer symptoms, FEV1< 60% pre-
dicted has a high risk of exacerbations as per GINA guide-
lines. In our study, 48 patients (43.63%)had FEV1< 60%.
Out the 48, 44 (91.66%) had poor asthma symptom control
(partly controlled/uncontrolled) (Table 4). Even among those
62 patients (56.36%) who had FEV1 > 60% predicted, only
17 (27.42%) patients had well-controlled asthma while the
rest (45 patients, 72.58%) had either partially controlled or
uncontrolled asthma. The poor asthma control noted among
patients with FEV1 < 60% (moderately severe, severe, and
very severe obstruction, as per ATS / ERS lung function test
interpretation, 2005) was found to be statistically significant

(two-tailed p-value = 0.0141, Fisher exact test) (Figure 3).
The odds of asthmatics with low FEV1 predicted (< 60%
predicted) having poor asthma control are 4 times more than
those who have FEV1 predicted >60% (OR=4.16; 95% CI =
1.3 to 13.33), thereby highlighting the importance of regular
spirometric assessment among asthmatics, complimenting
clinical evaluation.

DISCUSSION

While there are studies that assessed the relationship be-
tween abdominal obesity and asthma control'®, there is hard-
ly any study that considered the Indian waist parameters and
their impact on asthma severity and asthma symptom control
among the Indian population. Though the difference in body
fat percentage of Asians, increased risk factors for type 2 dia-
betes mellitus and cardiovascular diseases were appreciated
by WHO, as of now, only different cut-offs points for taking
action were suggested by the WHO as the available data do
not necessarily indicate one clear BMI cut-off point for all
Asians for overweight or obesity.'’Hence it is imperative to
provide clinical research data to make informed decisions
regarding the region and ethnicity-specific BMI and abdomi-
nal obesity cut off points and their impact on major clinical
disease entities like asthma, cardiovascular diseases, type 2
diabetes mellitus, etc.

Concerning BMI and asthma control as per GINA 2018 as-
sessment tool, we have found that the risk of having poor
asthma control is high among the obese and overweight pa-
tients (OR = 4 and 8 for overweight and obese patients re-
spectively) as compared to those with normal BMI, as per
Indian criteria. The results were similar to a study by Mosen
et al. which showed that obese individuals with persistent
asthma were more likely to have worse asthma control than
those with normal BMI, as per WHO standards.® But they
didn’t find any correlation between overweight individuals
and adverse outcomes like asthma control, asthma-related
admissions, etc. Jesus JPV et al. in their study had similar re-
sults.'” In their study they used WHO BMI cut-offs whereas
abdominal adiposity was assessed using International Diabe-
tes Federation criteria based on South Asian parameters for
Central and South Americans (> 90cm for males and > 80
cm for females).'¢

Lv et al. in their study found out that abdominal adiposity
correlated with poorer asthma control among uncontrolled
asthmatics.! They used the waist-to-height ratio for abdomi-
nal adiposity assessment. Another study from Japan stated
that only the abdominal visceral fat area assessed by com-
puted tomography (CT) of the abdomen showed a negative
association with the Asthma Quality of Life Questionnaire
in males.'"” We used waist circumference for the assessment
of abdominal obesity as it was proposed along with waist-
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hip ratio (WHR), by the WHO in their expert consultation
on abdominal obesity.!* A recently concluded meta-analysis
on asthma and abdominal obesity considered studies using
waist circumference only as this was found to be the method
used in all the analyzed studies, whereas only a few studies
used WHR and the waist-to-height ratio along with WC.?
Though abdominal CT might appear to be a better test in
predicting the abdominal adiposity, the practical possibili-
ties of doing the imaging in all asthmatics and the advantage
of point of care measurement of waist circumference makes
WC the method of choice for assessing abdominal adiposity.
All the above studies including the meta-analysis stress that
abdominal obesity is an independent marker to be considered
while measuring the anthropometric values of an asthmatic
in a hospital, as they have a significant positive correlation
with asthma symptom control.

There was no significant impact of gender on asthma control
(two-tailed p-value = 0.81). This was contrary to the studies
where they have found that females tend to have a worse per-
ception of the day and night time symptoms than males.?"*
They also tend to report more night awakenings as compared
to males. But the meta-analysis by Jiang et al. showed no
gender predilection towards asthma and abdominal obesity.*
This was similar to our study where even though 51 out of
62 female patients reported partly controlled / uncontrolled
asthma as against 38 of 48 male patients, it was not statisti-
cally significant.

The limitations of our study are, first, the study population
was from a single geographical area and hence there is a risk
in extrapolating to other Asian populations. While that is the
real purpose of the study (to study the specific population
— Indian, which lacks sufficient data), we cannot apply the
results, at present, to other ethnic groups. Second, being a
cross-sectional study, we did not assess the impact of any in-
tervention, like weight loss, on the patient’s symptom control
and spirometric parameters as earlier studies have found an
improvement in asthma control after weight loss.?*?* Third,
the entire study population was Obese as per Indian clas-
sification (either BMI or WC criteria), and thus the results
should not be extrapolated for asthmatics with normal BMI
and WC.

CONCLUSION

To conclude, Indian BMI parameters have a significant cor-
relation with asthma symptom control as compared to WHO
defined global criteria. Abdominal obesity assessment by
waist circumference is a simple procedure that is promising
to have a significant impact on the assessment of obese asth-
matics among the study population if Indian parameters are
applied. Studies among other Asian populations with similar
abdominal obesity risk profiles are needed to give the neces-

sary impetus for precise BMI and abdominal obesity cut-offs
points for the Asian population.
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Table 1: Demographic and clinical characteristics of the patients

Parameter Values

Age (years)

Gender
Male
Female

Height (cm)
Weight (kg)

BMI (kg/m?)

% predicted FEV1
FVC

FEV1/ FVC

40.3 = 9.81

48 (43.7%)
62 (56.3%)

157.75 + 8.04
70.05 *10.07
28.2 + 4.01
58.48 £ 11.6
82.27 £13.22

68.59 +10.74

Values are presented as mean + standard deviation or number (%). FEV1, forced expiratory volume in 1 second. FVC, Forced Vital

Capacity.

Table 2: BMI and asthma symptom control
Type of BMI classification BMI criteria

Asthma symptom control

PACINTS

Well controlled, n (%) Partly controlled/ Uncontrolled,

n (%)

Indian Normal 3(2.72)
Overweight 5 (4.54)
Obese 13 (11.81)
WHO Normal 8 (7.27)
Overweight 10 (9.09)
Obese 3 (2.72)

* Fisher’s exact test was used; p value < 0.05 is statistically significant

2 (1.81)
14 (12.72)
73 (66.36)
16 (14.54)
46 (41.81)
27 (24.54)

0.042

0.105
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Table 3: WHO Waist circumference and Asthma control

WHO Waist circumference Asthma symptom control
Well controlled, n (%) Partly controlled / Uncontrolled,
n (%)
Normal 4 56 0.69
Abdominal Obesity 2 48

*Fisher’s exact test was used;p value < 0.05 is statisticallysignificant

Table 4: Asthma severity vs Asthma symptom control

FEV1 value Asthma spirometric Asthma symptom control Oddsratio  pvalue’
severity Well controlled Partly / Uncontrolled

> 60% Mild 7 17 20 45 416 0.0141
Moderate 10 25

< 60% Moderately severe 1 4 21 44
Severe 2 21
Very severe 1 2

*Fisher’s exact test was used; p value < 0.05 is statistically significant

BMI Classification and Asthma Control

= Well Controlled

70 = Partly/Uncontrolled

G_JJJJJ

Indian WHO | Indian WHO | Indian WHO
Normal Overweight Obesity

Number of Patients
[\%] L B un l#)]
[ o o o L

-
o

Figure 1: Relationship between Asthma control and Obesity, as per Indian BMI parameters. The probability of having partly
controlled /uncontrolled asthma among obese individuals, as defined by Indian obesity criteria is found to be significant (p =
0.027; OR=8.42; 95% CI = 1.28-55.42) but no significant difference was noted in the overweight population (p = 0.172; OR=4.2;
95% CIl = 0.54 — 32.96). Based upon 4 clinical parameters, asthma control was categorized as follows: well-controlled (none
of the parameters of clinical worsening were present); partly controlled (1-2 of the parameters); uncontrolled asthma (3-4 of the
parameters).
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Asthma Control among WHO criteria defined normal WC
patients

7%

® Well Controlled  m Partly/Uncontrolled

Figure 2: Relationship between Asthma control and patients with normal WC, as per WHO criteria (but has abdominal obesity
as per Indian criteria). The value was not statistically significant. (Fisher exact test, two tailed p value = 0.69).

Asthma - Spirometric severity and Symptom Control
50
45
40
35
30
25
20

[y
Q

Number of patients

= Ln

MildModerate Moderately Severe/Severe/Very Severe

Spirometric severity

mWell Controlled W Partly / Uncontrolled

Figure 3: Relationship between severity of asthma, based on spirometric indices and asthma control. The grouping into mild/
moderate vs moderately severe/severe/very severe was based on the predicted FEV1 cut off 60% which is a risk factor for future
exacerbations, as per GINA guidelines. The difference in asthma control between these two groups is found to be statistically sig-
nificant (p = 0.0141; OR=4.16; 95% CI = 1.3 to 13.33).
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