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ABSTRACT

BACKGROUND

Globally, around 300 million people suffer from Bronchial asthma, the prevalence of
which is predicted to increase in the ensuing decades. Prevalence rates range from 4-
18% worldwide with around 2.05-3.5% reported in India. In spite of availability of
updated guidelines from GINA & recent therapeutic advances, asthma control is still
not being achieved in a significant proportion of patients. Uncontrolled asthma is
associated with greater exacerbations, poorer quality of life & higher mortality which
lead to considerable socioeconomic burden and emotional stress for patients and
their families. The complex interaction of several variables including patient and
disease related factors play a role in poor asthma control. Limited Indian studies
especially in the South are available to assess the prevalence and risk factors of
uncontrolled asthma. Hence, the present study was undertaken to enable recognition
of modifiable risk factors in uncontrolled asthma which could serve as a platform to
plan suitable interventions to achieve optimum asthma control. We wanted to
estimate the prevalence of uncontrolled asthma among adult asthma patients and
assess the risk factors associated with uncontrolled asthma.

METHODS

This is a cross sectional observational study. Adults with a diagnosis of asthma
(Global Initiative of Asthma- GINA guidelines) for a duration of at least 1 year were
administered validated & piloted questionnaire by telephonic interview or physical
visit to assess demographic data, risk factors & level of control of asthma. Data was
analysed using SPSS 20.0. Quantitative data expressed in Mean & SD. Unpaired T test
& Chi square test to assess association of continuous & dichotomous variables.

RESULTS

A total of 110 asthmatics (M:F=59:51) with a mean age 35.25 * 12.34 years and mean
BMI 25.75 + 3.80 were included in the study. Well controlled, partly controlled and
uncontrolled asthma were 11.8%, 39.1% & 49.1% respectively. Risk factors
associated with uncontrolled asthma were elderly, obesity, smoking, pollution &
GERD.

CONCLUSIONS
Asthma control in the majority was uncontrolled. Increasing age, obesity, smoking &
GERD were risk factors significantly associated with poor asthma control.
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BACKGROUND

Asthma is a widely prevalent chronic inflammatory disease
with more than 300 million people affected globally and it is
predicted that another 100 million new cases would be added
by 2025.12 In India, prevalence of adult asthma is reported
between 2.05 & 3.5%. Despite availability of effective
medications & updated guidelines for its management, a
significant proportion of patients continue to remain poorly
controlled with prevalence rates ranging from 30-70% across
various countries.34567 Uncontrolled asthma is associated
with a higher rate of exacerbations, poorer quality of life and
greater decline of lung function with time. This leads to a
substantial socioeconomic burden* and emotional stress for
patients, families and the society at large. To overcome the
disparities associated with classification of asthma based on
severity alone, the Global Initiative of Asthma (GINA)
proposed the modified asthma classification based on the level
of control achieved.8 This included frequency of diurnal and
nocturnal symptoms, use of rescue medications and activity
limitation. The complex interaction of several factors including
patient and disease related issues play a role in suboptimum
level of asthma control. Studies show that factors like poor
adherence to maintenance therapy, incorrect inhaler
technique, suboptimal medication prescriptions and various
co morbidities including obesity, smoking and reflux disease
were associated with poor asthma control.7.9 and 10

Very few Indian studies especially in the south are
available on the prevalence and risk factors for uncontrolled
asthma in adults® Hence the current study was undertaken to
enable us to identify the burden of uncontrolled asthma and
region specific risk factors, if any in order to plan appropriate
strategies with the ultimate goal of achieving the maximum
level of asthma control.

METHODS ‘

The study design was cross sectional observational conducted
in the Department of Respiratory medicine, Chettinad Hospital
& Research Institute, Chennai, Tamilnadu which is a tertiary
care health care facility. Institutional Ethics committee
clearance was obtained for the study. The study period was
between January 2016 and June 2017.

Inclusion criteria were all adults >18 years of age of both
genders with a diagnosis of asthma according to GINA
guidelines for a duration of at least one year. Other causes of
obstructive airway disease like bronchiectasis, post TB
Obstructive airway disease were excluded. Informed consent
was obtained from all the participants.

The subjects were then administered a structured,
validated and piloted questionnaire regarding demographic
information like age, gender, occupation, educational status,
BMI and presence or exposure to specific risk factors like
smoking, pollution, reflux disease and comorbidities like
diabetes, thyroid disorders and exacerbations. The level of
control of their asthma was assessed by the GINA endorsed
asthma control questionnaire whose scores classified subjects
as well, partly and uncontrolled asthma. Questionnaire
administration was done either by telephonic interview or on
physical visit by trained personnel.
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Statistical Analysis
Data was analyzed by SPSS 20.0 software. Quantitative data
was expressed in mean and standard deviation. Unpaired T
test and Chi square test were used to assess association of
continuous and dichotomous variables with uncontrolled
asthma respectively.

RESULTS

A total of 110 subjects completed the questionnaire
satisfactorily. The male: female ratio was 59:51 and mean age
of subjects was 35.25+12.34 years with majority of them
(59.1%) belonging to the 26-45-year age group. The mean
body mass index (BMI) was 25.75%#3.80 and 62.8% were
overweight and obese.
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Figure 1. Gender Distribution and Age Distribution
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Figure 2. Distribution of BMI

The level of asthma control as assessed by the GINA
questionnaire showed that out of the total of 110 subjects, the
number of well, partly and uncontrolled asthma subjects were
13 (11.8%), 43 (39.1%) and 54 (49.1%) respectively. Hence,
49.1% of subjects had uncontrolled asthma. Poorly controlled
asthma (Partly and uncontrolled) constituted 88.2%.
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Figure 3. Asthma Control
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Figure 4. Distribution of Partly Controlled and Uncontrolled Asthma
according to Smoking Habit

Types of Poorly Controlled Asthma

Chi Square
Variables Total |Partly Controlled| Uncontrolled Value &
N=97 | n(%)43(44.3) |n(%)54(55.7)| p-Value
Gender
Male [ 56(57.7) 22(51.2) 34 (63.0) 1366
Female | 41(423) 21(488) 20 (37.0) 0243
-4.832
Age 2879+9.28 39.80 + 1243 0.0001%*
Age Groups
<50years | [ 42(97.7) [ 43(796) [ 7190
>50years | [ 1(2.3) [ 11 (204) | 00001
Educational Qualifications
School | 45(464) | 11 (25.6) [ 34 (63.0) [ 13450
Graduate | 52(53.6) | 32 (74.4) | 20(37.0) | o011+
Occupational Status
Working | 56 (57.7) 23(53.5) 33(61.1) 0570
Non-Working | 41 (42.3) 20 (46.5) 21(38.9) 04508
-4.506
BMI 2412+ 2.66 2735+ 4.07 0.0001%*
Body Mass Index Classifications
Normal Weight
(185-2 4‘9‘5) 35(36.1) 22(51.2) 13 (24.1)
Over Weight 19.407
(250-209) | ¥ (454) 21(488) 23 (42.6) 0,0001%*
Obese
(23000) 18(18.6) 0(0) 18(33.3)
Type of Smoking Habit
Non Smokers | 63 (64.9) 37 (86.0) 26 (48.1)
Smokers 14 (14.4) 1(23) 13 (24.1) 16.167
Passive 0.0001**
Smokors 20 (20.6) 5(11.6) 15(27.8)
Duration of Asthma -4.344
inyears 7.63+543 13.83+8.02 0.0001%*
Hospitalization Classification (>2/Year)
Absent | 62(63.9) | 38 (88.4) [ 24(44.4) [ 20029
Present | 35(361) | 5 (11.6) | 30(55.6) | 00001+
Smoking Status
Non Smokers | 63 (64.9%) 37 (86.0%) 26(48.1%)
Smokers | 14 (144%) 1(2.3%) 13(24.1%) 16.167
2 Akk
S‘:zf(‘:fs 20 (206%) 5(11.6%) 15(27.8%) 0.0001
Pollution
Absent | 25(258) | 16 (37.2) [ 9(16.7) [ 5.280
Present | 45(833) | 27 (62.8) [ 45833 |  o0.022*
Diabetes Mellitus
Absent | 74(76.3) | 43(100.0) [ 31(57.4) [ 24007
Present | 23(23.7) | 0(0) | 23(426) | 00001*
Hypertension (n=64)
Absent | 85(87.6) | 43(100.0) [ 42(778) | 10905
Present | 12(124) | 0(0) [ 12(222) | 0001*
GERD
Absent | 45 (464) | 31(72.1) [ 14(259) | 20516
Present | 52(53.6) | 12 (279) | 40741 | o0.0001*~
0SA
Absent | 88(90.7) | 43 (100) [ 45(833) | 7.900
Present | 9(93) | 0(0) [ 9(16.7) | 0004+

Table 1. Association of Baseline Variable with Type of Asthma Control
among Partly and Uncontrolled Asthma Patients (N = 97)

Note: " Fisher’s Exact - Chi Square Test Value; $ Not Significant (p>0.05); *Significant
(p<0.05); **Very Highly Statistically Significant (p<0.01)

Chi - Square and Odds ratio analysis were used to identify the factors that showed
significant association with type of control. Uncontrolled Asthma was associated with
increasing age, higher BMI, duration of Asthma, smoking, diabetes mellitus, hypertension;
GERD and OSA were statistically significant with p - value < 0.01 as shown in table. Lower
educational qualification and pollution were also associated with uncontrolled asthma
and was statistically significant with p - value < 0.05 as shown Table.

J. Evolution Med. Dent. Sci./eISSN- 2278-4802, pISSN- 2278-4748/ Vol. 8/ Issue 43/ Oct. 28,2019

Original Research Article

DISCUSSION |

Though updated guidelines and effective medications are
available to achieve optimum asthma control, in practice and
real life only a minority of patients are well controlled with a
good quality of life and normal daily activities. Uncontrolled
asthma still remains a challenge contributing to significant
socioeconomic burden and emotional stress for patients and
their families.2410 [n view of the discordance between severity
of asthma/lung function and level of control, GINA in 2006
proposed a revised classification of asthma based on level of
control. According to the new system a patient is well
controlled if the diurnal symptoms and use of reliever
medications were less than twice a week and there were no
nocturnal awakenings or activity limitation in the last one
month. Data from many western studies reveal that the
prevalence rates for uncontrolled asthma ranged between 30
and 60%.78910 However, studies from developing nations
especially India is limited, and estimates vary from 70-
95%.11.123 Hence, the current study was undertaken to assess
the burden of uncontrolled asthma and its association with
risk factors in a tertiary care hospital in South India.

Our study included 110 patients with a male to female
ratio of 59:51. Majority of them (59.1%) belonged to the 26-45
yr., age group. According to their BMI distribution, 62.8% were
overweight and obese.

The level of control as assessed by the validated GINA
questionnaire showed that out of 110 subjects, 49.1% and
39.1% had uncontrolled and partly controlled asthma
contributing to a total of 88.2% of poor asthma control. Only
11.8% were well controlled. Western studies show the
prevalence of uncontrolled asthma ranging from 34.3% in a
Latin American country to 53.2% in a study in Spain.8® An
Italian study however, showed a reasonably proportion with
good control(64.4%)and 19.8% who were uncontrolled A
study on the Asthma Insights and Reality in Asia Pacific region
(ARIAP), found that in both adults and children, asthma
control was way far from optimum. 51.4% and 44.3% reported
daytime and nocturnal symptoms with 44.7% having
limitations in daily activities.2!2 However, asthma control
according to GINA was not evaluated. The Asthma Insights and
Management study in the Asia Pacific region (AP-AIM) reports
Indian data showing that though 91% of asthmatics perceived
good control, none of them had optimum control by objective
criteria.l2 The International Asthma Patient Insight Research
(INSPIRE) study which was a multinational study reported
prevalence of 51% and 28% for uncontrolled and well
controlled asthma.13 Compared to developed nations, studies
in developing countries show a higher proportion of poorly
controlled asthma as in a Chinese study!4 showing more than
80% with poor control and Indian studies reporting 30-35%
as well controlled.!11213 Hence our study shows a high
percentage of subjects (88.2%) with poorly controlled asthma.

The socio demographic factors in our study which were
significantly associated with uncontrolled asthma were
increasing age>50 years, higher BMI including overweight and
obese subjects and lower educational status. Gender was not
significantly correlated when partly controlled and
uncontrolled asthma was compared in the present study. Some
studies,37815 have reported that women were more likely to
have poorer asthma control while others have not found any
gender association.512 A few European studies 312 and Indian
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studies112 showed that elderly were at increased risk of
uncontrolled asthma. Our study also demonstrated the age
>50 years was significantly associated with poorer control.
Similar observations from other studies also implicate
increasing age as a risk factor for uncontrolled asthma. 7.8.11

Lower educational status was a risk factor for poorly
controlled asthma in our study. The study by Agrawal et al 3
which included subjects from the National Family Health
Survey reported that uncontrolled asthma was associated with
illiteracy as also the Asia pacific-Asthma Insights &
Management AP-AIM study though the association in the latter
was not statistically significant.!2 Other studies also report
lower educational status with poor asthma control.6.14.15

Our study showed a significant correlation with increasing
BMI and uncontrolled asthma. Overweight and obese subjects
had worse control of their status. Various mechanisms have
been postulated for obesity as a risk factor for development of
asthma and insufficient control ranging from the low grade
systemic inflammation associated with obesity to increased
airway hyper reactivity and the role of leptin and
adiponectin.l6 Western studies also show that obese
asthmatics had worse control.17.18 An Indian and Middle East
and Chinese study also associate obesity and poor control. 3614
On the contrary, studies by Clerisme-Beaty et al and Sastre et
al did not show association between asthma control and
obesity.1920 Among the co morbidities OSA was found to be
significantly associated with poor control in our study. The
Asia Pacific and other studies also reported increasing BMI and
OSA as risk factors for suboptimal control. 3101112

The other risk factor identified in our study which was
significantly associated with wuncontrolled asthma was
smoking. Smoking is responsible for accelerated decline in
lung function and is one of the major aetiologies in COPD.
Asthmatic smokers represent a unique phenotype and these
individuals have higher exacerbations, poorer asthma control
and greater morbidity and mortality. Angelica Tiotiu et al and
a few Indian studies report smoking association with
worsening asthma control and also corticosteroid
unresponsiveness.3521.22 The Asia Pacific study and a Swedish
study by Stallberg et al also showed that smoking was
associated with uncontrolled asthma similar to our study.”12
Hence GINA recommends smoking cessation as an important
tool in asthma management.

Gastroesophageal reflux disease (GERD) has been
associated with asthma in many studies.z32425 The postulated
mechanisms are that acid reflux leads to inflammatory
changes in airways causing bronchospasm through vagal
mediation and micro aspiration. Some studies have shown
improvement of asthma symptoms with typical GERD
symptoms following GERD treatment 2324 our study showed
that GERD was significantly associated with poor asthma
control similar to another Indian study. However, a study by
Brent et al,26 reported that treatment of asthmatics that have
silent GERD with anti-reflux medications did not improve
asthma control, though in asthmatic patients with frank
symptoms of GERD, proton pump inhibitors treatment
resulted in lesser asthma exacerbations. Hence, GERD is also
an important risk factor affecting the optimal control of
asthma. Among the co morbidities assessed as risk factors for
uncontrolled asthma, Diabetes and hypertension were found
to have a significant association with uncontrolled asthma in
our study. Serafina-Agrusa et al have showed asthma severity
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to be linked to the control of diabetes.2’” another study
demonstrated that impaired glucose tolerance was associated
with higher numbers of asthma exacerbations.28

Pollution was found to be significantly associated with
uncontrolled asthma in our study. Both acute and chronic
exposure to air pollution is found to be associated with greater
number of asthma exacerbations, hospitalizations and
reduced lung function. Similar observations were also seen in
a few studies.2? Greater susceptibility to the effects of ambient
air pollution was seen in children and changes in daily levels
of pollution were associated with variable lung function and
symptoms.29 Hence, air pollution plays an important role in
asthma control.

Hence, to summarise, our study showed that almost half
the subjects had uncontrolled asthma with around 88% being
poorly controlled. This reflects that even with effective
treatment options a significant number of asthmatics still
remain far from optimum control. The important risk factors
identified in our study which were significantly associated
with uncontrolled asthma were increasing age, higher BMI &
OSA, lower educational status, smoking and pollution and
comorbidities like GERD, diabetes and hypertension.

CONCLUSIONS

Uncontrolled asthma is still widely prevalent in India. The
major risk factors associated with poor control were elderly,
obesity, OSA, GERD, smoking and pollution. Hence,
achievement of optimum asthma control needs to address
several factors including sociodemographic and modifiable
risk factors in addition to ensuring education regarding
medication compliance and proper inhalational techniques.
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