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Methods: This is a hospital-based, exploratory study conducted in Cuttack, Odisha. A total of 170 participants
were enrolled in the outpatient department for COPD and Asthma cases between February 2024 to July 2024.
Descriptive statistics such as Mean, SD, frequency & percentages were calculated along with one-way
ANOVA, Student t-test and chi-square test was analysed at 5% level of significance.

Results: The statistical analysis conducted revealed a significant difference in the Air Quality Index (AQI)
across various districts (F(43.119), p <0.001). An independent Student's t-test was conducted to compare mean
AQI levels between asthma patients and those with Chronic Obstructive Pulmonary Disease (COPD). The
results indicated that asthma patients exhibited a slightly lower mean AQI (M = 80.32, SD = 17.47) in
comparison to COPD patients (M = 83.15, SD = 18.31); however, this difference did not reach statistical
significance (t(168) = 1.03, p = 0.30). Furthermore, exposure to particulate matter (PM10) was found to be
significantly associated with an increase in asthma cases, whereas exposure to both PM2.5 and PM10 was
correlated with a higher incidence of COPD cases (p = 0.002).

Conclusions: This study underscores the urgent need for improved air quality management in Odisha’s NCAP
cities to mitigate the growing burden of COPD and asthma. Strengthening pollution control measures and
integrating health-based air quality action plans could significantly reduce the morbidity and mortality
associated with respiratory diseases in these urban centres.

1. Introduction

Programme (NCAP), targeting 131 cities characterized by poor
air quality across 24 states.(3) Notably, this initiative includes

Ambient air pollution is responsible for an alarming number of
approximately 6.7 million premature deaths and 4.2 million
deaths annually worldwide.(1,2) India stands at the forefront of
this industrial expansion, which is further exacerbating the
deterioration of air quality. In response to this pressing issue,
the Indian government has rolled out the National Clean Air
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seven cities within the State of Odisha, which has emerged as a
significant focus area due to its distinct industrial and
environmental challenges. These NCAP cities are Cuttack,
Bhubaneswar, Balasore, Angul-Talcher, Jajpur-Kalinga Nagar,
and Rourkela. (4)
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These operations of industries in these states have resulted in
substantial emissions of various pollutants, including
particulate matter (PM2.5 and PM10).There is empirical
evidence correlating air pollution exposure with an increased
risk of respiratory illnesses.(5)Air Pollutants can obstruct
airways and impact both the upper and lower respiratory
systems, depending on the particulate matter's size and
chemical composition.(6)These air pollutants are known to
affect various components of the respiratory system, including
the respiratory tract, lungs, bronchioles, and alveoli, leading to
the development of chronic lung diseases such as Chronic
Obstructive Pulmonary Disease (COPD) and asthma. (7)
COPD(Coronary  Obstructive Pulmonary Disorder), a
significant global health burden and leading cause of death
worldwide. (8,9)According to the global burden diseases an
estimated 213.39 million cases of COPD and 33400 cases of
Asthma burden were reported in 2021.(10,11) Similarly in
India the COPD and Asthma cases among the middle-aged to
older population have reached a prevalence of 4.38% and
2.1%.(12) Odisha has also shown a prevalence of pediatric
Asthma of about 18.5%.(13) This study is a facility-based study
in unattainable NCAP districts of Odisha.

2. Objectives

This study aims to study the association of Air quality (AQI)
and respiratory diseases (COPD & Asthma) among the NCAP
districts of Odisha.

3. Methods

Study design, Setting & Study population

This is a hospital-based, exploratory study conducted in
Cuttack, Odisha, focusing on the prevalence of chronic
obstructive pulmonary disease (COPD) and asthma and its
association with AQI(Air quality index). A cohort of 170
participants was meticulously selected from the outpatient
department, representing cases diagnosed between February
2024 and July 2024. The initial patient pool comprises of 493
individuals, among which 170 met stringent eligibility criteria
established for patients reporting from the National Clean Air
Programme (NCAP) districts of Odisha.

Other demographical data on age, gender, district of residence,
and provisional diagnoses, were systematically extracted from
a standardised pulmonary outpatient department (OPD) register
maintained by the private healthcare institution. Concurrently,
environmental data related to air quality indices specifically,
the monthly average concentration of pollutants were collected
from six designated pollution monitoring stations operated by
the Odisha State Pollution Control Board (OSPCB).

The data was collection was done using MS Excel, and
statistical analysis was performed in SPSS v31.For the data
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descriptive statistics such as mean,standard
deviations,frequencies and percentage for all baseline variables
were conducted further inferential statistics such as one-way
ANOVA, Student’s t-tests were executed to state the
association and difference among variables with a significance
threshold at 5% variance.

Selection criteria

The data includes all demographic information and information
on provisional diagnosis for respiratory diseases. From all 493
patients 170 were included based upon the selection criteria.

Inclusion criteria: All patients who reported from NCAP
districts in the out-patients department of the hospital in
Cuttack Odisha and undergone examination by the physicians
at the facility and reported for COPD and Asthma were
included.

Exclusion criteria: Patients who reported from other cities than
the NCAP cities of Odisha and patients who reported other
morbidity outcome other than COPD & Asthma were
excluded.Any incomplete data and data discrepancies were also
removed.

The data collected was analysed using Microsoft Excel and
SPSS 29v software. Descriptive statistics such as Mean,
Standard deviation, frequency & percentages were
calculated.Additionally inferential statistics like one-way
ANOVA, Student t-test and chi-square test were conducted at
5% level of significance for comparing all the variables.

Ethical Consideration and Participant Consent

This study approval has been obtained from the Institutional
Ethics Committee of the Indian Council of Medical Research-
Regional Medical Research  Center, Bhubaneswar,
EC/NEW/INST/2023/3983 (DHR) Institutional Review Board-
Regional Medical Research Center, Bhubaneswar, before data
collection.

4. Results

A total of 170 cases were enrolled in the study, out of which 88
patients were diagnosed with Chronic Obstructive Pulmonary
Disease (COPD) and 82 patients were diagnosed with asthma.
A Statistical analysis conducted across districts demonstrates a
significant difference in the Air Quality Index (AQI) among
various districts (F(3, 166) = 43.119, p < 0.001). An
independent Student’s t-test was executed that showed asthma
patients had a slightly lower mean AQI (mean = 80.32, SD =
17.47) compared to COPD patients (mean = 83.15, SD =18.31)
however, this difference was not statistically significant (t(168)
=1.03, p=0.30).
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Further, a chi-square test conducted that indicates a seasonal
pattern in the prevalence of respiratory conditions, revealing
that asthma cases primarily occurred in the spring, whereas
COPD cases peaked during the summer months (p <0.001). It
was also found that gender did not significantly affect the
prevalence of either condition (p = 0.5). The observation
depicts a higher number of respiratory cases were reported of
COPD were more prevalent in Jajpur and asthma cases were
more frequent in Bhubaneswar and other districts (p = 0.004).

In terms of pollutant exposure, a significant correlation was
found between exposure to PM10 and asthma cases, while
exposure to both PM2.5 and PM 10 was associated with a higher
incidence of COPD (p = 0.002). This underscores the
detrimental impact of air pollution on respiratory health. A one-
way ANOVA was performed among the districts, revealing a
significant variation in average AQI across the four study
locations. Specifically, Cuttack exhibited the lowest mean AQI
of 75.78 + 11.84, while Jajpur recorded the highest mean AQI
of 105.92 + 14.80, followed by Angul-Talcher and Balasore at
107.43 + 23.71. This substantial variation in AQI among the
districts was confirmed by earlier statistical analysis ((3, 166)
=43.119, p < 0.001). Additionally, the independent Student’s
t-test reaffirmed that asthma patients had a slightly lower mean
AQI compared to those with COPD, although this difference
did not reach statistical significance (t(168) = 1.03, p = 0.30).

5. Discussion

This study findings shows an association between air quality
and respiratory diseases in all selected NCAP districts. Odisha
is rich in raw materials, which has encouraged the
establishment of several industries in six different NCAP
districts of Odisha. However, the rapid industrial development
has led to a significant rise in air pollution levels, posing a
considerable risk to public health. (14)The results have also
shown that AQI significantly varies across all the NCAP
districts and the cases of COPD and Asthma which varies with
the exposure of PM10 & PM2.5 both as each districts has a
specific level of AQI and pollutant type Table 4.1.

Out of 170 cases 88 were COPD & 88 were Asthama cases
which also sheds light on an issue of public health concern
escpically in the non-containment NCAP cities outlined by
Government of India, Center for Pollution Control Board.The
baseline characteristics also shows varies across all districts and
consequently morbidity rates also varies along with AQI
(15,16).

Therefore, prioritizing air quality monitoring and implementing
effective health policies in high-risk regions is imperative to
mitigate the public health impact of pollution and protect
vulnerable populations.
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AQI & COPD

In 2015 a massive death toll of 3.2 million was reported due to
COPD worldwide (17).Studies reveal COPD is a major Global
Health threat and a leading contributor to the Global burden of
diseases(GBD), resulting in disability adjusted life years and
has very steeply increased in rank from 11% to 6™ in DALYs.A
study demonstrated that COPD patients in Beijin shows that
AQI was significantly worse(113.1) impact on COPD which
was assessed using CAT (26.4)(18).Similarly another PLOS
ONE study shows that increasing AQI level, particularly due to
PM2.5 which strongly associated with hospitalization due to
COPD which is different from another study published in
European respiratory journal that shows PM10 has stronger
association with number of COPD cases compared to PM2.5
and PM10 as causes a prolonged association with more adverse
health conditions as detected to trigger the occurrence of
Chronic  Obstructive  Pulmonary  Disorder(19,20).These
particles have high toxicity; even short exposure(of 0-3 days
approx) leads to great deposition, which increases the oxidative
stress and thereby results increase in exacerbation leading
towards hospitalization due to Asthma and COPD cases (21).
Future research should incorporate long-term exposure
modeling, personal air pollution monitoring, and intervention-
based studies to better understand the causal mechanisms and
effectiveness of mitigation strategies.

AQI & ASTHMA

In 2012 a Population-based study conducted among 14
monitoring stations in Ontario revealed that each unit increase
in AQI is associated with 5.6% rise in out-patient visists due to
Asthma cases and out of which around 1.3% were emergency
visits (22).In 2015 the prevalence of Asthma gradually had
increase by 12.6% (0.9-16.4) from 1990(17).A study which was
conducted in Allgheny country using medical records data from
2010-2018 with primary diagnosis of Asthma which is also
similar to our study shows a stronger Association with AQLIt
is also confirmed that childhood Asthma and AQI shares a
strong relationship as it is a powerful predictor for Asthma
morbidity and is among the most common chronic disease of
Childhood (23,24).Though some studies conducted in the past
reveals Asthma is responsible for more number of DALY's
among females than in males while this study proves gender
does not plays a significant role in rise in Asthma cases (0.5)
due to AQL(25)

Limitations

The study is hospital-based and may not capture cases that do
not seek medical attention at the OPD of the private hospital.
Additionally,  individual-level = exposure  assessments,
confounding factors such as smoking, occupational exposures,
and genetic predisposition, were not fully accounted for. This
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study does not evaluate the length of exposure of participants
to the individual pollutants or AQI, or similar in the chosen
districts. The selection of districts is limited to the non-
attainment cities identified by NCAP.

CONCLUSION

This study is unique in nature as it presents demographic and
morbidity data from patients reporting from non-attainable
NCAP districts of Odisha.

This study also highlights variation in AQI across different
NCAP districts and also highlights the growing burden of
Asthma & COPD in these districts. Based on the research
conducted it shows that there is need of robust data collection
from all NCAP districts of Odisha on respiratory diseases and
to make it more accurate the data from household within a
maximum radius of Skm from the monitoring should be
collected.This study also demands in depth research on
pollutant type and their sources across all the NCAP districts
which will enable ease in source reduction therby preventing
severity of diseases due to air pollution.This research suggests
integration of health-based air quality action plan that will be
an important public health initiative.

Acknowledgment

This study is a part of a PhD study. We acknowledge Ashwini
Hospital, Cuttack, Odisha, for their contribution to data
collection, and we are extremely obliged to Dr Sampat Dash for
his consistent effort that enabled this data collection procedure.
I am thankful to SRM University, Kattankulathur, Chennai for
allowing me to publish this paper, and I also acknowledge
ICMR for enabling me to conduct this study in Ashwini
Hospital, Cuttack, for data access.

Funding: NONE
Conflicts of Interest: NONE

Refrences

1.Shairsingh K, Ruggeri G, Krzyzanowski M, Mudu P,
Malkawi M, Castillo J, et al. WHO air quality database:
relevance, history and future developments. Bull World
Health Organ. 2023 Dec 1;101(12):800-7.

2.Ganguly T, Kurinji LS, Guttikunda S. How Robust are
Urban India’s Clean Air Plans?

3.Guttikunda S, Ka N, Ganguly T, Jawahar P. Plugging the
ambient air monitoring gaps in India’s national clean air
programme (NCAP) airsheds. Atmos Environ. 2023 May
15;301:119712.

4.Ganguly T, Selvaraj KL, Guttikunda SK. National Clean
Air Programme (NCAP) for Indian cities: Review and

1882

outlook of clean air action plans. Atmospheric Environ X.
2020 Dec 1;8:100096.

5.Ye Y, Tao Q, Wei H. Public health impacts of air pollution
from the spatiotemporal heterogeneity perspective: 31
provinces and municipalities in China from 2013 to 2020.
Front Public Health [Internet]. 2024 Aug 2 [cited 2025
Aug 12];12. Available from:
https://www.frontiersin.org/journals/public-
health/articles/10.3389/fpubh.2024.1422505/full

6.Peden DB. Respiratory Health Effects of Air Pollutants.
Immunol Allergy Clin. 2024 Feb 1;44(1):15-33.

7.Kayalar O, Rajabi H, Konyalilar N, Mortazavi D, Aksoy
GT, Wang J, et al. Impact of particulate air pollution on
airway injury and epithelial plasticity; underlying
mechanisms. Front Immunol [Internet]. 2024 Mar 8
[cited 2025 Aug 12];15. Available from:
https://www.frontiersin.org/journals/immunology/article
$/10.3389/fimmu.2024.1324552/full

8.Wang Z, Cao W, You Z, Li S, Xue M, Li H, et al. Factors
influencing the prevalence and death rate of COPD: a
pan-database ecological study covering 201 countries and
regions from 1990 to 2021. eClinicalMedicine [Internet].
2025 [cited 2025 Aug 12];86. Available from:
https://www.thelancet.com/journals/eclinm/article/PIIS2
589-5370(25)00279-2/fulltext

9.de Oca MM, Perez-Padilla R, Celli B, Aaron SD,
Wehrmeister FC, Amaral AF, et al. The global burden of
COPD: epidemiology and effect of prevention strategies.
Lancet Respir Med [Internet]. 2025 [cited 2025 Aug 12];
Available from:
https://www.thelancet.com/journals/lanres/article/P11S22
13-2600(24)00339-4/abstract

10.Wang Z, Lin J, Liang L, Huang F, Yao X, Peng K, et al.
Global, regional, and national burden of chronic
obstructive pulmonary disease and its attributable risk
factors from 1990 to 2021: an analysis for the Global
Burden of Disease Study 2021. Respir Res. 2025 Jan
2;26(1):2.

11.Yuan L, Tao J, Wang J, She W, Zou Y, Li R, et al. Global,
regional, national burden of asthma from 1990 to 2021,
with projections of incidence to 2050: a systematic
analysis of the global burden of disease study 2021.
eClinicalMedicine [Internet]. 2025 Feb 1 [cited 2025 Aug
22];80. Available from:
https://www.thelancet.com/journals/eclinm/article/PIIS2
589-5370(24)00630-8/fulltext


http://www.jchr.org/

Journal of Chemical Health Risks

www.jchr.org

JCHR (2025) 15(5), 1879-1883 | ISSN:2251-6727

12.Chakraborty A, Yadav S, Kumar AHSA. Chronic lung
diseases (Asthma and COPD) among middle-aged and
older populations in India: social, individual, and
household determinants and their associations with
geriatric syndromes. Arch Public Health. 2025 Jul
14;83(1):186.

13.Ramchandwani S, Panda D, Dash LN, Sastry AS.
Prevalence of Pediatric Asthma and its Risk Factors in a
Tertiary Care Hospital of Cuttack, Odisha. SSR Inst Int J
Life Sci. 2025 Jan;11(1):6648-54.

14.Pati S, Swain S, Patel S, Chauhan A, Panda N, Mahapatra
P, et al. An assessment of health-related quality of life
among patients with chronic obstructive pulmonary
diseases attending a tertiary care hospital in Bhubaneswar
City, India. J Fam Med Prim Care. 2018;7(5):1047.

15.Sinha A, Pritam JA, Jain HK, Giri S, Pati S, Kshatri JS.
Seasonal variations in respiratory morbidity in primary
care and its correlation with the quality of air in urban
Odisha, India. Quansah R, editor. PLOS Glob Public
Health. 2024 Jan 29;4(1):¢0002313.

16.Alkhanani MF. Assessing the Impact of Air Quality and
Socioeconomic Conditions on Respiratory Disease
Incidence. Trop Med Infect Dis. 2025 Feb;10(2):56.

17.Global, regional, and national deaths, prevalence,
disability-adjusted life years, and years lived with
disability for chronic obstructive pulmonary disease and
asthma, 1990-2015: a systematic analysis for the Global
Burden of Disease Study 2015. Lancet Respir Med. 2017
Sep;5(9):691-706.

18.Yan P, Liu P, Lin R, Xiao K, Xie S, Wang K, et al. Effect
of ambient air quality on exacerbation of COPD in
patients and its potential mechanism. Int J Chron
Obstruct Pulmon Dis. 2019 Jul;Volume 14:1517-26.

19.MacNee W, Donaldson K. Mechanism of lung injury
caused by PM10 and ultrafine particles with special
reference to COPD. Eur Respir J. 2003 May 1;21(40
suppl):47s—51s.

20.Surit P, Wongtanasarasin W, Boonnag C,
Wittayachamnankul B. Association between air quality
index and effects on emergency department visits for
acute respiratory and cardiovascular diseases. PLOS
ONE. 2023 Nov 16;18(11):¢0294107.

21.Canova C, Dunster C, Kelly FJ, Minelli C, Shah PL,
Caneja C, et al. PM10-induced Hospital Admissions for
Asthma and Chronic Obstructive Pulmonary Disease:
The Modifying Effect of Individual Characteristics.
Epidemiology. 2012 Jul;23(4):607.

1883

22 Rosser F, Han YY, Rothenberger SD, Forno E, Mair C,
Celedon JC. Air Quality Index and Emergency
Department Visits and Hospitalizations for Childhood
Asthma. Ann Am Thorac Soc. 2022 Jul;19(7):1139-48.

23.To T, Shen S, Atenafu EG, Guan J, McLimont S, Stocks
B, et al. The Air Quality Health Index and Asthma
Morbidity: A Population-Based Study. Environ Health
Perspect. 2013 Jan;121(1):46-52.

24 Mukharesh L, Phipatanakul W, Gaffin JM. Air pollution
and childhood asthma. Curr Opin Allergy Clin Immunol.
2023 Apr;23(2):100.

25.Wang Z, Li Y, Gao Y, Fu Y, Lin J, Lei X, et al. Global,
regional, and national burden of asthma and its
attributable risk factors from 1990 to 2019: a systematic
analysis for the Global Burden of Disease Study 2019.
Respir Res. 2023 Jun 23;24(1):169.


http://www.jchr.org/

