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1. Background
According to World Health Organisation (WHO) estimates 300 million people suffer from Asthma, 255,
000 people died of Asthma in 2005 (WHO 2004) and over 80% of Asthma deaths are reported from low
and lower-middle income countries (Braman 2006). Asthma creates a substantial burden on individuals
and families as it is more often under-diagnosed and under-treated. (Rabe et al. 2000; Adachi et al.
2002; Lai et al. 2003)
In India, an estimated that 57,000 deaths were attributed to Asthma in 2004 (WHO 2004) and it was
seen as one of the leading cause of morbidity and mortality in rural India (Smith 2000). Though
effective screening, evaluation, and management strategies for Asthma are well established in highincome countries, these strategies have not been fully implemented in India as evidence had previously
suggested that Asthma is not to be treated independently but fitted into the general spectrum of
respiratory diseases (Krishnakumar 2003). Furthermore, even though medicines that treat Asthma
effectively are available at affordable costs, they rarely reach more than one per cent of those who would
benefit from it (Krishnakumar 2003).
This factsheet provides a description of Asthma and its natural history; the distribution, prevalence and
incidence of Asthma in India as well as its overall burden (including economic burden); risk factors for
Asthma, management; and treatment of Asthma, current Asthma policy and a brief review of research
programmes in India
Asthma Statistics
Asthma statistics in India (WHO, 2004)
 57.5 estimated total deaths (‘000)
 5.1 estimated deaths per 100000 population
 277 DALYs (disability adjusted life-year) per 100,000
 6.5 age-standardized deaths per 100,000
 268 age-standardised DALYs per 100,000
 constitutes 0.2% of all deaths and 0.5% of National Burden of Diseases (Smith 2002)
Global Asthma Statistics
 287,000 (0.5% of total global deaths) deaths, 151,000 men and 136,000 women (WHO, 2004)
 16,317,000 (1.1% of total) DALYs, 8,856,000 for men and 7,461,000 for women (WHO, 2004)
 1.8 age -standardized deaths per 100,000 (WHO, 2004)
 16.7 million deaths in age 15–59 years (WHO, 2004)
 15 million DALY per year (Masoli et al. 2004)
 19.4 million disability (WHO 2004)
 6.6 million YLD among men and 1.8 million YLD in high income countries (WHO, 2004)
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2. What is Asthma?
The Global Strategy for Asthma Management and Prevention Guidelines define Asthma as ‗a chronic
inflammatory disorder of the airways associated with increased airway hyper-responsiveness, recurrent
episodes of wheezing, breathlessness, chest tightness, and coughing, particularly at night/early morning‘.
Airway inflammation produces airflow limitation through acute bronchoconstriction, chronic mucus
plug formation and airway wall swelling or remodelling (Masoli et al. 2004).
There are two general categories for classifying Asthma: extrinsic and intrinsic depending upon the
types of stimuli that trigger attacks (www.buteyko.co.nz/asthma/facts)



Extrinsic Asthma: is caused by a type of immune system response to inhaled allergens such as
pollen, animal dander or dust mite particles.
Intrinsic Asthma: is caused by inhalation of chemicals such as cigarette smoke or cleaning agents,
taking aspirin, a chest infection, stress, laughter, exercise, cold air, food preservatives or a myriad of
other factors.

3. Natural History of Asthma
Onset of Asthma can occur at any age but children and young adults are the commonly affected age
groups and 5-10% cent of children with ‗mild‘ Asthma go on to develop severe Asthma later in life
(www.iuatld.org). Although Asthma cannot be ‗cured‘, clinical episodes can largely be prevented and
controlled by proper management. Allergic rhinitis and skin allergy may coexist with or precede the
onset of Asthma (www.iuatld.org). Environmental exposures during the early years and airway
obstruction that develop during this time, in conjunction with genetic susceptibility, are important
factors in the development of persistent Asthma in childhood (Table 1). Moreover, reasons for
variability in the clinical course of Asthma, persistence in some individuals and progression in others,
remains unexplained (Panettieri et al. 2008).
Table 1: Possible antenatal influences on the development of Asthma and allergy
Antenatal influences
Allergy
Asthma
Birth order
+
+
Maternal allergen exposure
+/Maternal smoking during pregnancy
+/++
Obstetric complications
+
+
Elective cesarean section
+
Maternal use of antibiotics during pregnancy
+/+/Maternal diet, PUFA, antioxidants
+/+/Abbreviations: PUFA: polyunsaturated fatty acids; +: positive association with disease outcome;
-: negative association with disease outcome; +/-: equivocal data
Source: Yeatts et al. 2006

2

4. Global Burden of Asthma
Approximately 300 million people worldwide currently have Asthma, with estimates suggesting that
Asthma prevalence increases globally by 50% every decade (Masoli et al. 2004). With the projected
increase in the proportion of the world‘s urban population from 45% to 59% in 2025, there is likely to be
a marked increase in the number of Asthmatics worldwide over the next two decades. It is estimated that
there may be an additional 100 million persons with Asthma by 2025 (Masoli et al. 2004).
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A wide variation in prevalence rates has been documented: studies of both children and adults have
revealed low prevalence rates (2%–4%) in Asian countries (especially China and India) and high
prevalence rates (15%–20%) in the United Kingdom, Canada, Australia, New Zealand and other
developed countries (ISAAC 1998; Janson et al. 2001; Asher et al. 2006; Zock et al. 2006). The highest
Asthma prevalence rates are found in the United Kingdom (>15%) and New Zealand (15.1%) (Masoli et
al. 2004). In Western Europe, the Asthma prevalence rate has doubled over the last decade (European
Lung White Book 2003) and in Japan, the number of Asthma patients treated by medical facilities has
tripled over the past 30 years (Masoli et al. 2004).
Worldwide prevalence of clinical Asthma
(Masoli et al. 2004)

Asthma case fatality rates worldwide
(Masoli et al. 2004)

In developing regions (Africa, Central and South America, Asia, and the Pacific) however, Asthma
prevalence, is rising sharply with increasing urbanisation and westernisation (Masoli et al. 2004). High
prevalence rates have been reported in Peru (13.0%), Costa Rica (11.9%), and Brazil (11.4%) (Masoli et
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al. 2004). Most of the Asian countries including India and China, although reporting relatively lower
prevalence rates than those in the West, account for a huge burden in terms of absolute numbers of
patients (Jindal 2007; Aggarwal et al. 2006; Wong and Chan-Yeung 2005).
Asthma, relative to other chronic diseases, has lower case fatality rates (0.4% of all deaths) and
contributes 1% of the global burden of disease (Masoli et al. 2004). Many of the deaths are preventable,
but occur either due to lack of suboptimal long-term medical care and/or delay in obtaining help during
the final attack (Masoli et al. 2004). Overall mortality rates have fallen since the 1980s in the developed
world and this may be related to changes in Asthma management, specifically in the increased use of
management guidelines and inhaled corticosteroids (Masoli et al. 2004).
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5. Economic Burden of Asthma
The number of disability-adjusted life years (DALYs) lost due to Asthma worldwide have currently
been estimated at about 15 million per year. (WHO 2004)Worldwide, Asthma accounts for around 1%
of all DALYs lost, thus reflecting the high prevalence and severity of Asthma (GINA 2007, Mitchell
1983).
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Globally, the economic costs associated with Asthma exceed those of tuberculosis and HIV/AIDS
combined (www.who.int/mediacentre/fact sheets). The economic cost of Asthma is considerable both in
terms of direct medical costs (such as hospital admissions and cost of pharmaceuticals) and indirect
medical costs (such as time lost from work and premature death). Developed economies can expect to
spend 1 to 2% of their health-care budget on Asthma (Masoli et al. 2004). Estimates for 1996 indicate
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that the financial burden on patients with Asthma in different Western countries ranges from $300 to
$1,300 per patient per year (Sullivan et al. 1996).
Severe Asthma is associated with disproportionately high costs in comparison with other degrees of
Asthma severity, and the economic burden of the disease disproportionately affects those with the
moderate to severe Asthma. (see below) (Godard et al. 2002)

Source (Godard et al. 2002)

In both Western and developing countries, patients with severe Asthma are responsible for
approximately 50% of all direct and indirect costs, even though this patient population represents only
10 to 20% of all Asthma sufferers (Asthma in America 1998; Beasley 2002). By contrast, the 70% of
Asthma patients with ―mild‖ disease account for only 20% of total Asthma costs (Beasley 2002). Poor
control of Asthma is an important factor in the cost of treating the disease (Van Ganse et al. 2002).
Asthma exacerbations are costly, especially when they require hospital care. A UK survey found that the
cost of treating a person who had experienced an Asthma attack (£381) was more than three and a half
times the cost of treating someone whose Asthma was managed without exacerbations (£108) (National
Asthma Campaign Asthma Audit 2001; Hoskins et al. 2003).
6. Asthma burden in India
There is limited data on Asthma epidemiology from the developing world, including India (Subbarao et
al 2009) Although some attempts have been made, studies suffer from several scientific drawbacks
including lack of uniformity of methodology and analysis of data (Subbarao et al 2009). Asthma rates
are officially low in India, although there is some recent evidence that the true prevalence is higher than
previously thought (Aggarwal et al. 2006). To date, the total estimated burden of Asthma is an overall
prevalence of 3% (30 million patients), and among adults over the age of 15, a median prevalence of
2.4% (Aggarwal et al. 2006). Table 2 presents the estimated prevalence rates from various parts of India.
For example, In a study from Mumbai, Asthma prevalence in adults aged 20-44 years was reported to be
3.5% using ‗clinician diagnosis‘ and 17% using a very broad definition (which included prior physician
diagnosis and/or a positive bronchoprovocation test) (Chowgule et al. 1998). The population prevalence
of Asthma reported in different field studies is variable and ranges from 2.4-6.4% (Table 2). Among
school children higher prevalence rates have been reported (Table 2 and 3).
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Table 2: Prevalence of Asthma in adults and children in different studies from India
Study Areas and
Sample size Age and setting
Prevalence
source
Mumbai (Chowgule et
2,313
20-44 yrs Population 3.5% by physician diagnosis
al., 1998)
based
Chandigarh (Jindal et al., 2,116
>18
yrs
Population 3.9% (M) 1.3% (F) equal in
2000)
based
urban and rural
Chandigarh (Gupta et
9,090
9-20 yrs School based
2.6% (M) 1.9% (F)
al., 2001)
Delhi (Chhabra et al.,
18,955
5-17 yrs School based
3.4% (Past wheeze) 11.9%
1999)
(Current wheeze) 12.8% (M)
10.7% (F)
Ludhiana (Singh et al.,
2,275
1-15 yrs Population 2.6% (Rural)
2002)
based
Lucknow (Awasthi et al., 6,000
6-7 and 13-14 yrs 6.2% and 7.8% (Wheeze)
2004)
School based
2.3% and 3.3% (Asthma)
Multicenter (ISAAC
37,171
6-7 and 13-14 yrs 6.0% (Wheeze) 4.5% (Ever
Steering Committee,
School Based
Asthma)
1998)
Multicentre (ICMR)
73,605
>15
yrs
Population 2.4% (1.7-3.5% range)
(Jindal et al., 2005
based
Unpublished data)
India and 26 states
491,100
All ages
Prevalence of 2468 per
(NFHS-2, 1998-99)
household
100,000 for India
(IIPS and ORC Macro
residents
2000)
India and 29 states
124,385
15-49 years for women Prevalence per 100,000 for
(NFHS-3, 2005-06)
women
and 15-54 for men
India
(IIPS and Macro
74,369 men
1696-for women
International 2007)
1627 for men
Source: Aggarwal et al. 2006

Table 3: Prevalence of bronchial asthma in Indian children
Investigators Study
Total number of Prevalence of childhood bronchial
instruments/Study
study subjects
asthma (%)
subjects
and age group
Vishwanathan Patna urban population:
Children <9
0.2%
et al.1966
a random morbidity
years
survey
Multicentric
ISAAC questionnaire,
37,171 (6-7/136% wheeze and 4.5% ever asthma
(ISAAC
school based
14 years)
(frequency 1673)
Steering
Committee),
1998
Chhabra et al. Questionnaire based
2609 (4-17
15.7% (frequency 410)
1998
study
years)
Chhabra et al. Questionnaire based
19456 (5-17
3.4% (past wheeze) 2.4% (cold
1998
study- Delhi, school
years)
associated)
based
12.8% (M)10.7% (F) 2.1% (exercise
induced)
11.9% (current wheeze) (frequency2315)
Gupta et
IUATLD based
4367 boys (9-20 2.6%
al.2001
previously standardized
years)
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Gupta et al.
2001

Singh et al.
2002

Paramesh,
2002

Somesekhar
and
Paramesh,
2002
Chakravarthy
et al.2002

Singh et
al.2004

Awasthi et
al.2004

Mistry et
al.2004
National
Family Health
Survey-3,
2005-06
Sharma and
Banga, 2007

questionnaire against
physician diagnosis,
Chandigarh school
based
IUATLD based
previously standardized
questionnaire against
physician diagnosis,
school based
Ludhiana population
based, house survey
using modified ATS
criteria for diagnosis
School survey in 12
schools in the age group
6-15 years

4723 girls (9-20
years)

1.9% (frequency-90)

2275 rural
children 1-15
years

2.6% (frequency-59)

Urban 5570,
rural 990, total
6560 (6-15
years) children

Group I school in heavy traffic region
and children from affluent families:
19.3%
Group II school in heavy traffic
region and children from less affluent
families: 31.1%
Group III school in low traffic region
and children from affluent families:
11.2%
Overall urban:16.6%
Rural:5.7%
Weighted average:15% (frequency
834)

800, 16-19 years
adolescents

Community based
studies children under
12 years simplified
version of the ISAAC
questionnaire
Pretested modified,
already validated
asthma questionnaire
Part of multicentric
(ISAAC III) trial in Hindi
and English language,
Lucknow school based
Validated one page
ISAAC questionnaire for
Chandigarh
841 per 100000 women
age 15-19 years and
941 per 100000 men
age 15-19 years
Rural school based
studies, Hindi translated
version of Phase III of
the ISAAC

855

5% (frequency 43)

5-17 years
children
Urban-872
Rural-758
6000 (6-7/13-14
years)

Urban:11.9%; rural:13.7%
Weighted average:12.8%
(frequency 72)

575 (13-14
years)

2.3% (6-7 years)
3.3% 913-14 years)
Weighted average:2.8
(Frequency 168)
12.5% (frequency 72)

24811 women
(15-19 years)
13008 men (1519 years)

0.9% (frequency 89)

Total 8470
4128 (6-7 years)
4342 (13-14
years)

Asthma: 259 (3%)
6-7 years: 150 (3.6%), 13-14 years:
109 (2.5%)
Ever wheezer: 437 (5.2%)
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questionnaires

6-7 years: 232 (5.6%), 3-14 year:
205 94.7%)
Last 12 mo wheezers: 300 93.5%);
6-7 years:181 (4.4%); 13-14 years:
119 (2.7%)

Source: Pal et al. 2009

6.1. Asthma prevalence according to National Family Health Survey-3, 2005-06
According to the recently conducted cross sectional nationally representative National Family
Health Survey (NFHS)-3, the overall prevalence of asthma among adult men and women in India
is similar with 1,696 and 1,627 per 100,000 respectively (IIPS and Macro International 2007).
The number of men and women with asthma increases steadily with age (Figure 7). Prevalence
of asthma is higher in rural areas (1,719 per 100,000 for women and 1,799 per 100,000 for men)
than for urban areas and that it is more common among women than men.
Asthma among men is more prevalent in the lower wealth quintiles than among the higher
wealth quintiles Moreover, prevalence is highest among those with less than five years of
schooling (2,283 per 100,000 among women and 2,640 among men per 100,000), and among
those with no education (1,914 among women per 100,000 and 2,440 among men per 100,000).

Source: NFHS-3, 2005-06

6.2 States differentials in Asthma prevalence
Maps presents the state wise prevalence of asthma in India during 2005-06. The prevalence
ranges from 384 per 100,000 in Himachal Pradesh to 5,924 per 100,000 in Tripura among
women and from 407 per 100,000 in Jharkhand to 5,086 in Tripura among men. The number of
women with asthma exceeds 1,000 per 100,000 in 23 states and is exceptionally high (above
3,000 per 100,000) in five states: West Bengal (3,304), Mizoram (3,563), Kerala (4,037), Sikkim
(5,150), and Tripura with the highest prevalence whereas this is true for men in only 2 states;
West Bengal and Tripura. Overall, the Northeast Region stands out as the region exhibiting the
highest prevalence levels of asthma.
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Prevalence of Asthma among Women (15-49 years)
India, 2005-06

Prevalence of Asthma among Men (15-54 years)
India, 2005-06
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7. Etiology and Risk factors of Asthma
Asthma comprises a range of heterogeneous phenotypes that differ in presentation, etiology and
pathophysiology. The risk factors for each recognised phenotype of Asthma include genetic,
environmental and host factors (Burke et al. 2003). The conceptual framework for susceptibility
factors of Asthma is presented below.
Conceptual framework for susceptibility factors of Asthma
Environmental
Exposures

Susceptibility
Factors

Indoor/outdoor
air Biologics

Genetics
“Windows of
exposure” (age)
Obesity
Smoking
Diet
Breastfeeding
Lung growth

Endotoxin
Pets
Allergens

Outcomes
Atopic asthma
Nonatopic asthma
Atopy

Remission

Source: Yeatts et al. 2006
Current understanding of the determinants of Asthma have largely been informed through the role of
environmental exposures, such as exposure to aeroallergens, indoor and outdoor air pollution,
endotoxin, smoking and viral infections (Maddox and Schwartz 2002; Walker et al. 2003). The
different ways in which tobacco smoke affects asthma are detailed in Table 4. More recently, this
knowledge base has been supplemented by considering genetic modifiers of environmental exposures
on Asthma expression (Kleeberger and Peden 2005; Weiss 1999). Meanwhile, like most diseases,
Asthma also is socially patterned, with lower socio-economic groups, on average, being more
burdened (Wright and Fisher 2003). Some suggest that the observed social patterning in Asthma may
simply reflect the disproportionate exposure to adverse environmental factors among lower socioeconomic groups (O‘Neill et al. 2003; Weiss and Wagener 1990). Others have proposed the
differential exposure to psychosocial stressors as a direct explanation to account for the social
disparities in Asthma (Wright and Fisher 2003; Adler et al. 1994; Busse et al. 1994; Evans 2001;
Wright et al. 1998). Laboratory as well as prospective population-based studies have shown
associations between stress experiences and Asthma expression (Sandberg et al. 2000; Wright et al.
2002), potentially mediated through physiologic pathways resulting in enhanced IgE expression,
enhanced allergen-specific lymphocyte proliferation, and differential cytokine expression in children
(Chen et al. 2003; Wright et al. 2004; Wright et al. 2005).
Table 4: Role of tobacco smoke in Asthma occurance
Active Smoking
Passive Smoking (environmental tobacco smoke
exposure)
Increased bronchial responsiveness
Aggravation and increased prevalence of respiratory
symptoms
Frequent bronchial irritation symptoms
Bronchial hyper-responsiveness in adults
Increased sensitisation to occupational agents
Aggravation of Asthma symptoms
Aggravation of acute episodes
Precipitation of acute episodes
Association with Asthma severity
Risk factor for development of Asthma ( children and adults)
Source: Adapted from Jindal and Gupta 2004
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The risk factors for Asthma include those which are modifiable and non-modifiable. The modifiable
ones include tobacco smoking (active and passive), in and outdoor air pollution, urbanisation,
obesity, extreme emotional expression, occupation and exposure to risk factors in childhood. The
non-modifiable risk factors include family history, genetic factors and prenatal influences. Table 5
presents some of these risk factors with the related odds. For example, living in an urban setting will
increase the odds of having Asthma by 34%.
Table 5: Selected risk factors for Asthma in India
Predictors
Location
Chandigarh
Delhi
Kanpur
Bangalore
Gender
Male
Female
Age
15-24 years
25-34 years
35-44 years
45-54 years
55-64 years
65-74 years
>= 75 years
Usual residence
Rural
Urban
Mixed
Socio-economic status
Low
Middle
High
Atopy
History not suggestive of atopy
History suggestive of atopy
Family history of Asthma
No first degree relative with Asthma
First degree relative with Asthma
Usual smoking habit
Non smoker
Cigarette smoker
Bidi smoker
Smoker of hookah/other products
Source: Adapted from Aggarwal et al. 2006

OR(95%CI)
1.000
1.026 (0.870-1.211)
1.153 (0.978-1.359)
1.707 (1.483-1.965)
1.000
1.435 (1.230-1.675)
1.000
1.618 (1.289-2.031)
2.819 (2.273-3.496)
4.838 (3.920-5.973)
7.504 (6.037-9.328)
11.332 (9.043-14.202)
13.472 (10.247-17.711)
1.000
1.342 (1.190-1.514)
1.282 (0.928-1.771)
1.000
0.831 (0.730-0.944)
0.717 (0.582-0.883)
1.000
12.304 (11.057-13.691)
1.000
6.104 (5.365-6.946)
1.000
1.534 (1.231-1.910)
1.599 (1.357-1.883)
2.227 (1.481-3.350)
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Table 6 considers the adjusted odds for the risk of Asthma in women since the odds of having
Asthma compared to men in India is 43%.
Table 6: Adjusted ORs and CIs for the risk of Asthma in the women
Variables
Ever-married women
OR
95%CI
Location of the household
Urban population≥1 million (reference) 1.00
Urban population 100000-1 million
1.18
(0.88-1.57)
Urban population≤1 million
1.10
(0.85-1.42)
Rural area
1.31
(1.02-1.69)
Caste
General (reference)
1.00
Scheduled caste
0.80
(0.69-0.93)
Scheduled tribe
0.91
(0.77-1.09)
Other backward class
0.89
(0.78-1.00)
Marital status
Married (reference)
1.00
Widowed
1.56
(1.31-1.86)
Divorced
0.91
(0.48-1.73)
Separated
1.60
(1.19-2.14)
Single
Years of schooling
13 or more (reference)
1.00
11-12 (high school)
1.02
(0.70-1.50)
9-10 (secondary school)
1.11
(0.80-1.52)
6-8 (middle school)
1.32
(0.96-1.82)
1-5 (primary school)
1.34
(0.97-1.85)
0 (no schooling)
1.44
(1.04-1.99)
Standard of living index
Top quintile (reference)
1.00
Third quintile
1.18
(0.98-1.43)
Bottom quintile
1.36
(1.08-1.70)
Ever smoked
No (reference)
1.00
Yes
1.54
(1.27-1.87)
Exposure to tobacco smoke
No (reference)
1.00
Yes
1.10
(1.00-1.22)
Housing type
Pucca (reference)
1.00
Semi-pucca
1.15
(1.01-1.32)
Kachcha
1.06
(0.91-1.24)
People per room
<1 (reference)
1.00
1 to <3
0.91
(0.75-1.11)
3 to <5
0.77
(0.62-0.97)
≥5
0.77
(0.61-0.99)
Body mass index (kg/m2)
<16
2.14
(1.81-2.53)
16-17
1.42
(1.19-1.69)
17-18.5
1.16
(1.01-1.33)
18.5-23 (reference)
1.00
13

OR

Full sample
95%CI

1.00
1.00
0.94
1.04

(0.86-1.17)
(0.82-1.07)
(0.91-1.18)

1.00
0.92
0.81
0.94

(0.86-0.98)
(0.74-0.89)
(0.88-1.00)

1.00
1.12
1.30
1.19
0.89

(1.05-1.20)
(0.89-1.88)
(0.92-1.53)
(0.80-0.98)

1.00
0.97
1.06
1.25
1.46
1.45

(0.83-1.14)
(0.94-1.20)
(1.11-1.42)
(1.29-1.65)
(1.28-1.63)

1.00
1.23
1.46

(1.13-1.34)
(1.31-1.61)

1.00
1.26

(1.20-1.34)

1.00
1.05

(1.00-1.10)

1.00
1.09
1.12

(1.03-1.17)
(1.03-1.20)

1.00
0.98
0.98
0.86

(0.88-1.08)
(0.80-1.00)
(0.76-0.97)

23-25
25-30
≥30
Source: Subramanian et al. 2007

1.30
1.35
1.54

(1.10-1.54)
(1.13-1.60)
(1.15-2.04)

To know more about the risk factors for Asthma please click here
8. Prevention of Asthma
8.1 Primary prevention: The goal is to prevent the onset of disease in susceptible individuals.
Increasing evidence indicates that allergic sensitisation is the most common precursor to the
development of Asthma. (Jones et al. 2000; Bousquet et al. 2000). Most cases of Asthma are
diagnosed and managed at a primary care level. Early commencement of anti-inflammatory therapy,
such as inhaled corticosteroids may prevent the progression of the disease. Most patients with mild
Asthma have good functional outcome and low healthcare utilisation (Koh and Irving 2007).
8.2 Patient awareness/education: The international community now considers patient education
programmes an integral component of Asthma management, along with environmental control and
medications (National Asthma education programmer expert panel report 1991). To improve patient
awareness and quality of Asthma care delivery, Indian medical staff has called for private
practitioners as well as hospital doctors to be included in continuing medical education programmes
on Asthma management as well as the provision of separate clinics for Asthma at an Institute level
(Bedi and Singh 1994; Gupta and Gupta 2001; Hegde et al. 2002). Efficacy of patient education and
parental awareness has also been shown to be effective in individual studies from India (Singh et al.
2002; Gupta et al. 1998; Ghosh et al. 1998; Lal et al. 1995).
8.3 Lifestyle Modifications: It has been recommended that, people with Asthmas should adopt a
healthy life style and should receive adequate guidance by their physician in this regard; and this
should include regular balanced diet and avoidance of obesity (Mishra 2004). Short acting beta-2
agonists should be used prior to anticipated exercise, in a patient with exercise-induced Asthma, to
alleviate symptoms (Consensus on Guidelines of Management of Clinical Asthma 2005).
8.4 Alternative System of Medicine: A yogic breathing exercise technique, Pranayama, was been
shown to reduce in histamine reactivity (Singh et al. 1990).
8.5 Secondary prevention: The greatest benefit of Allergen Specific Immunotherapy (SIT) occurs
when administered to patients with allergic rhinitis that has been unresponsive to conventional
pharmacotherapy or specific environmental control; or in circumstances in which patients do not wish
to use medications for prolonged periods of time (Abramson 1999).
8.6 Tertiary prevention: This involves avoidance of allergens (Custovic et al. 1998; Strachan and
Cook 1998; Chalmers et al. 2002; Jindal et al. 1997) and nonspecific triggers when Asthma is
established. The goal is to prevent exacerbations or illnesses that would otherwise occur on exposure
to identified allergens or irritants.
9. Management and Treatment of Asthma
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A study presented to the International Conference on Health Care Delivery for Asthma found that
only 10% of the Indian population have access to the level of care proposed by international
guidelines. The obstacles to Asthma care in India are the costs of care and medications, the
socioeconomic disparity within the country, use of multiple languages, cultural issues, and the
common use of alternative remedies (Singh 2002).
9.1 Management of Asthma: Although there is no permanent cure for Asthma, the disorder can be
adequately controlled with drugs. Under diagnosis and/or inappropriate therapy remain the major
cause of Asthma morbidity and mortality. The aims of pharmacological management of Asthma are:
the control of day and night symptoms (including exercise-related symptoms), prevention of
exacerbations, and achievement of normal (or near normal) lung function with minimal side effects.
In general, the goals defined by the Global Initiative for Asthma (GINA 2004) includes:










Minimal (ideally none) symptoms during day and night.
Minimal (ideally none) symptoms during exercise.
Minimal need for reliever medications.
No exacerbations.
No limitation of physical activity.
Maintaining pulmonary function as close to normal as possible.
Minimal side effects of Asthma medications.
Prevent development of irreversible airflow obstruction.
Prevent Asthma-related mortality.

Table 7: Categorisation of severity of Asthma
Mild
Moderate
Severe
Symptoms disturbing sleep
< Once per week
> Once per week
Daily
Daytime symptoms
< Daily
Daily
Daily
Limitation of accustomed activities
Nil
<1 per week
>1 per week
Use of rescue medication *
<1 dose per day
1-2 doses per day >2 doses per day
FEV1
Normal
60-80%
<60%
Peak expiratory flow
Normal
60-80%
<60%
Source: Guidelines for management of Asthma at Primary and Secondary Levels of health care in India,
2005

A patient should be placed in the highest category of severity based on any one of the clinical
features or lung function test. FEV1 Forced expiratory volume in first second; * Each rescue
medication dose = 200 µg inhaled salbutamol = 500 µg terbutaline = 2 mg oral salbutamol = 2.5 mg
oral terbutaline.
In India, the recent KAP study on the newer trends in childhood Asthma management in a central
Mumbai suburb revealed lesser awareness among family physicians, with no difference based on the
number of years in practice. The present modes of information dissemination for family doctors may
thus be insufficient and require supplementation and reinforcement (Shahid et al. 2007).
9.2 Treatment of Asthma: Because Asthma is a chronic condition, it usually requires continuous
medical care (WHO Fact Sheet No 206 2000). Drugs used in Asthma can be divided into two broad
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groups i.e. controllers and relievers. Controllers taken on a long-term basis to keep Asthma under
control and generally include drugs with anti-inflammatory properties such as inhaled glucocorticoids
(Guidelines for management of Asthma at Primary and Secondary Levels of health care in India,
2005). The controller drugs include (in order of preference): inhaled corticosteroids, long-acting
inhaled beta-2 agonists, sustained-release theophyllines, leukotriene modifiers, cromones, long-acting
oral beta-2 agonists and oral glucocorticoids (Barnes et al. 1998; Suissa et al. 2000; Szefler et al.
2002; O‘Byrne et al. 2001; Harrison et al. 2004).
Relievers are the short and rapid acting bronchodilators, which relieve acute symptoms of Asthma
(like cough, dyspnea and wheeze). These include (in order of preference): short-acting inhaled beta-2
agonists, inhaled anticholinergics, short-acting oral beta-2 agonists and short-acting theophylline
(Guidelines for management of Asthma at Primary and Secondary Levels of health care in India,
2005; Kips et al. 2001; Wallin et al. 1995; Li et al. 1999; Nelson et al. 1998).
Table 8: Equivalent doses of inhaled corticosteroids (in micrograms/day)
Drug
Low-dose ICS
Medium-dose ICS
High-dose ICS
Adults
Children
Adults
Children
Adults
Children
Beclomethasone
200-400
100-200
400-1000
200-400
>1000
>400
Budesonide
200-400
100-200
400-800
200-400
>800
>400
Fluticasone
125-250
50-125
250-500
125-250
>500
>250
Source: Guidelines for management of Asthma at Primary and Secondary Levels of health care in India,
2005

Medication inserts for hydrofluoroalkane (HFA) preparations should be carefully reviewed for the
correct dosage level. In general, the dose of dry powder inhalers with filler (such as lactose) is double
than that of pressurised metered dose inhalers.
10. International Programmes for Prevention and Control of Asthma
WHO recognizes Asthma as a disease of major public health importance and plays a unique role in
the co-ordination of international efforts against the disease (WHO Fact Sheet No 206 2000). It
argues that international action is needed to:





increase public awareness of the disease to make sure patients and health professionals
recognise the disease and are aware of the severity of associated problems;
organise and co-ordinate global epidemiological surveillance to monitor global and regional
trends in Asthma;
develop and implement an optimal strategy for its management and prevention (many studies
have shown that this will result in the control of Asthma in most patients); and
stimulate research into the causes of Asthma to develop new control strategies and treatment
techniques.

Within this remit the WHO has been active in encouraging the following initiatives:
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1. Non-communicable Disease Network
(www.who.int/ncdnet)
The World Health Organisation is in the process of establishing the Global Non-communicable
Disease Network (NCDnet) to promote collaborative action to support developing countries in
addressing non-communicable diseases. The NCDnet is a voluntary collaborative arrangement
comprised of United Nations agencies, intergovernmental organisations, academia, research
centres, nongovernmental organisations, and the business community, as identified in objective 5 of
the 2008-2013 Action Plan for the Global Strategy for the Prevention and Control of Noncommunicable Diseases (NCD Action Plan).The overall vision of this collaborative arrangement is
to reduce risk, morbidity and mortality related to four shared risk factors (tobacco use, physical
inactivity, unhealthy diets, and the harmful use of alcohol) through effective collaboration focused
on achieving results in low- and middle-income countries.
2.Global Initiative for Asthma
(www.ginasthma.com)
The Global Initiative for Asthma (GINA), regarded as the most authoritative road map for Asthma
care was set up in 1989. The goals of Asthma treatment, as laid out in the GINA workshop report,
are shown in Table 9. Though nationwide health plans have succeeded in reducing fatality of
respiratory diseases to a certain extent; there is however, a great need for improved and effective
area-specific health programmes and social and economic development are mandatory in rural areas
to achieve the desired health goals in India (Murthy and Sastry 2005).
Table 9: Goals of Asthma Treatment
Control chronic and nocturnal symptoms
Maintain normal activity, including exercise
Prevent acute episodes of Asthma
Minimise emergency department visits and hospitalisations
Minimal need for reliever medications
Maintain near-normal pulmonary function
Avoid adverse effects of Asthma medications
Source: The GINA workshop report (www.ginasthma.com)

3. WHO Initiative on Allergic Rhinitis and its Impact on Asthma (ARIA)
(www.who.int/respiratory)
WHO is developing a strategy for the prevention of bronchial Asthma through the management of
allergic rhinitis. ARIA will broaden the perspectives for primary prevention of bronchial Asthma
and will promote better understanding of bronchial Asthma among physicians and patients. The
specific goals of ARIA are defined as follows:
 To increase awareness of allergy and allergic diseases as a preventable public health problem
among the medical community, public health officials, and the general public;
 To prepare evidence-based guidelines for the prevention and management of allergic rhinitis
as a key element of primary prevention of bronchial Asthma;
 To educate physicians and other health care professionals about the relevance of allergic
rhinitis to bronchial Asthma; and
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To educate the public about the potentially fatal risks of allergy (anaphylaxis) and Asthma,
especially in children, and to encourage greater dialogue with their physicians. Better
education and increased dialogue could avoid approximately 25,000 childhood deaths due to
Asthma each year

4. WHO strategy for prevention and control of Chronic Respiratory Diseases
(www.who.int/respiratory)
The aim of the WHO chronic respiratory disease programme is to support member States in their
efforts to reduce the toll of morbidity, disability and premature mortality related to chronic
respiratory disease, and specifically to Asthma and chronic obstructive pulmonary disease (COPD).
WHO‘s programme objectives are:
 Surveillance to map the magnitude of Asthma, analyse its determinants and monitor trends,
with emphasis on poor and disadvantaged populations;
 Primary prevention to reduce the level of exposure to common risk factors, particularly
tobacco smoke, frequent lower respiratory infections during childhood, and air pollution
(indoor, outdoor, and occupational exposure); and
 Identifying cost-effective interventions, upgrading standards and accessibility of care at
different levels of the health care system.
In addition, the WHO has set up a Global Alliance against Chronic Respiratory Diseases (GARD)
(www.who.int/gard/en/index.html) which contributes to WHO‘s work of preventing and controlling
chronic respiratory diseases worldwide. The Global Alliance was officially launched on 28 March
2006 in Beijing, People's Republic of China. It is a voluntary alliance of national and international
organisations and agencies from many countries. It focuses on the needs of low and middle-income
countries and vulnerable populations, and fosters initiatives that are tailored to local needs. The
Global Alliance is part of the global work to prevent and control chronic diseases. Because most of
the chronic respiratory diseases are under-diagnosed, under-treated and essential medications
cannot be accessed in many countries, thus a global effort to improve the diagnosis and the medical
care was needed.
Other research bodies working on the area of Asthma is the International Union Against
Tuberculosis and Lung Disease (IUATLD (www.iuatld.org) Its remit is to bring innovation,
expertise, solutions and support to address health challenges in low and middle-income populations.
With nearly 10,000 members and subscribers from 145 countries, The Union has its headquarters in
Paris and regional and country offices serving the Africa, Asia Pacific, Europe, Latin America,
Middle East, North America and South-East Asia regions. Its scientific departments focus on
tuberculosis, HIV, lung health and non-communicable diseases, tobacco control and research. The
Union is most widely known for the research that led to the global strategy for treating and
controlling tuberculosis. Adopted by the sationWHO in 1993, The Union model is part of the
internationally recommended ‗Stop TB Strategy‘ that has been used to treat 32 million people in
202 countries. Drawing on this first success in addressing TB from medical, political, social and
organisational perspectives, The Union has since developed programmes addressing TB-HIV,
Asthma, pneumonia in children under five years of age, and tobacco control. The emphasis is on
providing health solutions for the poor.
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11. Global Asthma Research Programmes (www.theunion.org/asthma-division) Different Asthma
research programmes which are ongoing are as follows:
i. Global Asthma Survey on Practice (GASP):
In 2003, a working group of The Union‘s Respiratory Disease Scientific Section and scientists from
The Union Asthma Division initiated the Global Asthma Survey on Practice (GASP) to assess an
audit procedure for use in emergency room situations in 13 centres in 11 countries. Patients with
acute severe Asthma were examined and questioned about the severity of their disease and their
treatment in the previous four weeks. The study revealed that although new treatments and
guidelines have improved Asthma care, they are being poorly implemented. Access to adequate
treatment appears to be the critical factor for improving management of Asthma, more adequate
training of physicians in public and private settings is also important (Burney et al. 2008).
ii. The International Study of Asthma and Allergies in Childhood
(isaac.auckland.ac.nz)
The International Study of Asthma and Allergies in Childhood (ISAAC) was formed in 1991 to
facilitate research into Asthma, allergic rhinoconjunctivitis and atopic eczema, and chaired by
Professor Innes Asher, head of the Department of Paediatrics, Child and Youth Health at the
University of Auckland, New Zealand. A regional coordinator for each region of the world is
involved in the ISAAC Steering Committee. ISAAC currently involves almost 100 countries and
was conducted in several phases. ISAAC Phase One demonstrated for the first time that Asthma is
by its scale and frequency a global public health problem that includes sub-Saharan Africa where
the average prevalence of Asthma in 1995-1996 had already reached 10% of children between 13
and 14 years old living in big cities. ISAAC Phase Two involved more intensive studies in a
smaller number of selected centres. It began in 1998 and has enabled internationally standardised
comparisons of disease and relevant risk factors. ISAAC Phase Three focused on estimations of
the trend in the prevalence of Asthma, rhinoconjunctivitis and eczema and has highlighted a
continuous increase of Asthma in almost all of the centres in low- and middle-income countries
included in this study.
iii. BOLD Study: The overall aim of the study is to establish a worldwide platform for the study of
Chronic Obstructive Lung Disease (COPD) mainly within low- and middle-income countries. This
platform is used to launch local studies that are standardised in their methods and coordinated in
their approach. The BOLD initiative was initially to develop the programme into a longitudinal
study. The specific objectives are to measure the prevalence and burden of chronic obstructive lung
disease across the world using high quality spirometry, to assess the main causes of the condition in
different environments, the burden associated with the disease in relation to impaired quality of life,
activity limitation, respiratory symptoms and use of health services and to provide information for
input to an economic model of COPD and evaluate the appropriateness of care provided. Since
2009, several centres have been involved including in South Asia (India - Pune), South East Asia
(the Philippines), Eastern Europe (Estonia -Tartu) and Africa (Algeria, Morocco and Tunisia).
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12. Asthma Research Programmes in India
Much of the ongoing Asthma research in India is based on ―high-risk‖ cohorts that maximise
inclusion of children with a family history of Asthma and recruit primarily children with allergic
Asthma. For preventive strategies to be planned and evaluated, basic epidemiologic surveillance data
are first needed. In India a few recent initiatives have been launched to address this issue.
i. ISAAC Trials (isaac.auckland.ac.nz): The centres in India for the ISAAC trials are available on
the provided website.
ii. Asthmatic and allergic disorders mitigation mission (Dec 2005): A mitigation mission (SMM
0006) is organised at the all-India level. The participating laboratories under this programme are
IGIB, New Delhi; IICT, Hyderabad; CCMB, Hyderabad; ITRC, Lucknow and RRL-Jammu. IICB,
Kolkata has been appointed as the coordinating laboratory. Major objectives of this mission
include:
 Advanced level research on the target molecules of Asthma like 5-LO (a leukotriene
producing enzyme), IgE, phosphodiesterase, etc.
 Extraction, identification and purification of herbal preparations/molecules showing activity
on early and late phase pathways of allergic diseases.
 Chemical screening by fingerprinting and purification by gel-permeation, ion-exchange and
reverse phase chromatography.
 Screening of promising molecules through in vivo animal models.
 Determination of chemical structure of effective molecules for better performance and
chemical synthesis, designing of molecules for better performance and chemical synthesis.
 Identification of new pollens and fungal allergens for creating awareness among masses.
13. Asthma Health Policy
There is every reason to believe that the substantial global burden of Asthma can be dramatically
reduced through efforts by individuals, their health care providers, health care organisations, and
local and national governments (GINA 2004)
India, along with other developing nation, is facing a the well-documented epidemiological health
transition and a ―double burden‖ that sees the arrival of non-communicable diseases with their shared
risk factors on top of the persisting heavy load of infectious and communicable diseases (Yusuf et al.
2001; Reddy 2003; Reddy 2004; Perel et al. 2006), a situation that has been described as ‗a race
against time‘ (Leeder et al. 2004). Table 10 provides data to suggest that COPD and Asthma are the
greatest burdens compared to other non-communicable diseases.
Despite India having devised a national response to address the challenge of the major noncommunicable conditions (National Programme for Prevention and Control of Diabetes,
Cardiovascular diseases and Stroke, National Cancer Control Programme, National Mental Health
Programme, National Programme for control of Blindness, National Programme for Prevention and
Control of Deafness) none have been devised for COPD and Asthma. However, the Indian
government has been instrumental in introducing legislation which may limit the potential risk factors
for Asthma, which includes the passing of the national anti-tobacco legislation in 2008, banning
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smoking in public places throughout the country which may therefore have a positive impact on
Asthma prevalence and incidence rate (GOI 2008).
Table 10: Disease Burden estimation, 2005
Non-communicable
Estimate of cases/lakh
conditions
COPD and Asthma
405.20 (2001)
Cancers
8.07 (2004)
Diabetes
310
Mental Health
650
Blindness
141.07
CVDs
290 (2001)
Source: www.who.int 2005

Projected number
cases/lakh
596.36
9.99
460
800
129.96
640

92015)

of

14. Gaps in Asthma Research Practice in India
There is limited Asthma research currently going on in India and they are far from adequate to
address the emerging demand (corresponding increase in disease burden). The major Asthma/COPD
related research gaps are as follows:
a) National Asthma surveillance data collection is currently limited, and this presents perhaps
the most significant gap in Asthma research in India. Better baseline Asthma data could
provide useful information for better risk/resource balance for research and prevention. Most
of the research in Asthma in India is regionalised or localised and largely uses hospital based
data thus cannot be easily generalised to the entire Indian population. Moreover, most of the
Asthma research is on childhood Asthma and thus adult populations are highly neglected in
all the different kinds of Asthma related research. Therefore, to measure the extent of the
problem in the entire population, there is a need for reliable population-based epidemiological
studies in the context of its existing and potential economic impact.
b) Execution of appropriate measures of secondary prevention of Asthma are needed at a greater
scale in India. Clinicians and policymakers need better information on how to implement
methods that have been shown to prevent morbidity and mortality in Asthma across such a
diverse and large population. There is a need to establish evidence based services for effective
prevention, diagnosis and care of both adult and childhood Asthma, along with the need to
evaluate these health systems in India.
c) Clinical trials are increasingly common in India, but medical registries that document the
current state of Asthma in India are lacking. The dearth of such data limits the ability to
evaluate effectiveness and penetration of Asthma interventions at the community level.
d) There is an urgent need to identify barriers to effective implementation of Asthma research
programmes in India. The educational programmes are not designed with clear objectives and
are not suited to the local needs. The strategy, teaching techniques, and content are not
appropriate for objectives of programmmes and the audience. The focus should be on skill
building and not merely information dissemination.
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e) Evaluation and audit of adherence to the national guidelines for Asthma and COPD are
required to ensure that appropriate care is provided; and if not, how the situation may be
improved.
f) There is need of awareness of Asthma/COPD in India. Awareness programmes may develop
means for the self-management of Asthma could be of value to lower resource settings like
India, if account were taken of the relevant social and economic settings. The effectiveness of
such programmes also need to be evaluated within the Indian context.
g) Finally, for Asthma complications, the current emergency service infrastructure is
underdeveloped and has not been studied systematically to understand how Asthma
complications may be minimised, particularly in the acute situations.
15. Conclusion
There is a widespread concern that the prevalence and incidence of Asthma is still rising in developed
countries, but the economic and humanitarian effects of Asthma are greater in the developing world.
The worst affected are children in low-income urban families. Depsite risk factors for asthma have
been clearly and consistently identified, much remains unknown as to the fundamental immunologic,
genetic and environmental mechanisms underlying the development of this condition and its
increased expression, especially in the developed world (Subbarao et al. 2009). It is likely that
detailed studies of gene-by-environment interactions and of epigenetics will eventually unravel the
inconsistencies among the many assumed exposures and outcomes. Reduction in risk, and perhaps
even true primary prevention of Asthma, remains elusive but is a key goal of Asthma management
(Subbarao et al. 2009).
The public health relevance of Asthma, at the global level, is increasingly being recognised
(Committee TISoAaAiCIS 1998; Bousquet et al. 2005; Gold 2005). While physical environmental
factors, supplemented with evidence from gene–environment interaction studies, have advanced our
mechanistic understanding of this complex disease, they do not fully account for the substantial social
patterning of Asthma (Subramanian et al. 2007).
The burden of Asthma in developing countries such as India, is of sufficient magnitude to warrant its
recognition as a priority in government health strategies. Particular resources need to be provided to
improve the care of disadvantaged groups with high morbidity, including certain racial groups and
those who are poorly educated, live in large cities, or are poor. Resources also need to be provided to
address preventable factors, such as air pollution, that trigger exacerbations of Asthma. However,
there are a number of significant barriers for reducing the burden of Asthma in India, where many
patients have limited access to care and essential medications. The GINA has outlined a six-point
patient management plan to address the effective handling of the increased number of patients in
primary care and the WHO has been instrumental in supporting member states to reduce the burden
of chronic disease, Asthma and chronic respiratory disease. Unfortunately, there are no national
policies in India to promote the GINA plan. More cooperation is imperative between health-care
officials and primary and secondary care providers in order to develop individualised Asthma
management programmes that will work at a local level.
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