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Evaluation of respiratory function among homemakers 
exposed to indoor air pollution

Abstract

Indoor air contamination is a condition that can increase cardiovascular and respiratory 
mortality in the present‑day population. Utilizing cooking exhaust in working environments, 
pollutants such as Polycyclic aromatic hydrocarbons (PAHs), incense sticks, cooking in fuel 
and kindling oven in the kitchen, and tobacco smoke are the significant reasons for indoor 
air contamination. The point of this study is to make mindfulness among homemakers 
presented to indoor air contamination. A spellbinding cross‑sectional review including 100 
homemaker female subjects in the age of 40–50 know about indoor air contamination. An 
overview was directed among 100 home creators in regard to indoor air contamination 
to make mindfulness. The strategy for testing done is basic arbitrary inspecting. The 
aftereffects of the current review showed that respondents were greatly presented to 
the indoor air contamination and created side effects connected with it and generally 
respondents in the age gathering of 40–50 years had encountered more exhaustion, dry 
bothersome skin, copying and aggravation of the eyes and stodgy nose, and affiliation 
was measurably huge. This finding revealed the indoor air toxins that can be considered 
to assume a part underway to infections like asthma, and so forth.
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INTRODUCTION

Indoor air contamination can increase cardiovascular 
and respiratory mortality in the present-day community. 
Utilizing cooking vapor in work environments, for 
example, the kitchen contains PAHs, unpredictable 
natural compounds, CO, incense sticks, cooking in fuel 
and kindling oven, and tobacco smoke are the significant 
reasons for indoor air contamination.[1] Women are more 

prone to hazardous indoor air contamination. In India, 
different investigations on the pervasiveness of respiratory 
side effects are more accounted due to indoor pollutants. 
In India, pulmonary capacity test was done among 
homemakers with boundaries of type fuel gas utilization. 
The side effects and infections are more pervasive on the 
grounds that more individuals are presented to different 
sorts of air pollution.[2-8] Eight million homemakers 
passed on due to indoor air contamination, as per a report 
by the World Wellbeing Association. As a result of air 
contamination from houses 4.3 million homemakers pass 
on and due to encompassing air contamination 3.7 million 
homemakers die.[9] Many investigations were done to get 
the different wellsprings of indoor air contamination and its 
impact on well-being. The significant wellspring of family 
air contamination is the utilization of biomass fuel gas for 
clinking.[10] The Global Burden of Disease revealed that 
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India is as yet positioned in the third spot for family air 
contamination in spite of the fact that it has a reduction in 
family air contamination these days. Many investigations 
unequivocally characterize that utilizing incense sticks and 
clinking in the kindling oven is the fundamental driver of 
indoor air pollution.[9,11-14] Hence, the focus of this study is 
to make mindfulness among homemakers is presented to 
indoor air contamination. The rationale of the study would 
throw light on the effects of indoor air pollution and also 
the results would impose the importance of controlling 
pollutant production in the air at home.

MATERIALS AND METHODS

An engaging cross-sectional questionnaire for 100 home 
creators’ female subjects about indoor air contamination 
was administered. Informed consent was obtained from 
all the participants before the administration of the 
questionnaire. A nearby finished poll with 15 inquiries was 
prepared to examine the recurrence, span, sort of openness, 
and respiratory side effects directed among homemakers 
through internet-based overview structures “Google 
Forms.” The strategy for testing done is straightforward 
arbitrary examining. The responses were classified, and 
information was gathered in dominant sheets. Measurement 
examination was done in SPSS (SPSS software). Chi-square 
test was done to dissect the familiarity with indoor air 
contamination among homemakers.

RESULTS

In this study, among 100 study participants, all were female. 
Twenty-nine percent between the age gathering of 20–30, 
31% between the age gathering of 30–40, 38% age gathering 
of 40–50, and 2% age gathering of 50–60. Thirty-seven 
percent said that they have respiratory sickness and 62% 
said that they have no respiratory disease. Forty-six percent 
are having sensitivities and 57% are not having sensitivity. 
Forty-seven percent are having pets and 53% are not 
having pets. Forty percent are having dampness harm in 
their home. 60% are not having dampness harm in their 
home. Twenty-five percent have three relatives in their 
family, 42% have four relatives in their family, 16% have 
five relatives in their family, and 17% have six relatives in 
their family. Thirty-six percent said that they are having a 
genetic respiratory ailment and 64% said that they are not 
having an innate respiratory ailment [Figure 1]. Thirty-eight 
percent said that their relatives are having smoking 
propensities and 62% said that their family members do 
not have smoking propensities [Figure 2]. Sixty-five percent 
of review members are utilizing incense sticks and 35% of 
review members are not utilizing incense sticks during 
pooja [Figure 3]. Thirty-five percent are utilizing incense 
sticks daily, 14% are utilizing incense sticks once in 2 days, 
20% are using utilizing sticks weekly once, and 31% are 
not using incense sticks [Figure 4]. Twenty-six percent are 

having dry air objections at home, 12% are having stodgy 
air grievances at home, 36% are having residue or soil 
grumblings at home, 5% are having dry season protests 
at home, and 21% are having clamor grievances at home. 
Twenty percent are having to bother stodgy or running nose 
side effect that connect with indoor air pollution, 14% are 
having tingling consumption and disturbance of eyes side 
effect that are connected with indoor air contamination, 
12% are having exhaustion side effect connected to indoor 
air contamination, 13% are having dry tingling red skin 
side effect connected to indoor air contamination, 8% are 
having raspy dry throat side effect connected to indoor 
air contamination, 3% are having dry or flushed facial 
skin side effect connected to the indoor air contamination, 
and 30% are having no change. Twelve percent are having 
weariness side effect connected with smoke at home, 27% 
are feeling weighty headed side effect connected with 
smoke at home, 4% are having cerebral pain side effect 
connected with smoke at home, 19% are having sickness 
or discombobulation side effect connected with smoke at 
home, 21% are experiencing issues in fixation side effect 
connected with smoke at home, 3% are tingling copying and 
aggravation of eyes having side effect that connected with 
smoke at home, and 14% are having disturbed stodgy nose 
side effect that connected with smoke at home.

Cross evaluation
The relationship between age and the repeat of incense 
sticks used was assessed. A large portion of respondents 
having a spot with 40–50 used incense adheres every day 
or perhaps consistently once stood out from other age social 
affairs and the association was quantifiably basic [Figure 5]. 
The relationship between age and the aftereffects associated 
with indoor air pollution was assessed and the alliance was 
really basic [Figure 6].

Figure 1: Hereditary respiratory illness at home
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DISCUSSION

Indoor air quality assumes a vital part in keeping up with 
the airborne climate. Among the ecological circumstances 
adding to air quality, the indoor elements are specifically 
compelling to understand.[12] The explanation being 
individuals invest 80% of their energy remaining inside. 
The normal purposes behind indoor air contamination are 
increased costs for oil and gas that eventually led to better 
protection of homes.[15-17] This at the appropriate time will 
diminish the air trade rates and lower the weakening of 
indoor air. Past reports recommended that enlistment 
of asthma in youth is firmly connected with openness 
to ecological tobacco smoke and residing in homes near 
occupied streets, and in moist homes where there are 

noticeable molds and openness to pet-inferred allergens 
and house dust vermin are generally connected with asthma 
onset.[6] Inconsistent with our review, the poor nature of air 
at home can expand the gamble of contaminations, constant 
lung illnesses, and cellular breakdown in the lungs. Now 
and again, it might likewise worsen the current unfortunate 
lung conditions.[18] Previous reports proposed that indoor 
smoke containing particulate matter tobacco smoke, 
nitrogen dioxide, formaldehyde, and unstable natural 
mixtures have been enormously connected with obstructive 
lung sicknesses such as asthma, bronchitis, and chronic 
obstructive pulmonary disease.[19-26] Reports propose the 
presence of these mixtures could have respiratory impacts, 
particularly during early life. Another significant viewpoint 

Figure 2: Smoking habits among family members
Figure 3: Use of incense stick for pooja at home

Figure 4: Frequency of incense stick usage at home
Figure 5: Recurrence of incense stick utilized at home
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is that the circumstance of openness to indoor air poisons 
is by all accounts thought about a lot to see how these 
parts could assume a significant part underway of illnesses 
like asthma. Reports reveal that air pollution exposure 
to people at home increase the chances of developing 
noncommunicable diseases such as hypertension, ischemic 
heart disease, cardiovascular accidents, bronchial asthma, 
and lung cancer. The particulate matter developed due 
to indoor pollutants varies in all size and fractions, 
in residential environments and are free of solid fuel 
combustion.[16,17,27-29]

Thus, the indoor air quality and potential well-being 
consequences for respiratory as well as other physiological 
frameworks would be a future area of study for acquiring 
a superior comprehension of asthma and different 
plagues.

CONCLUSION

Indoor air pollution poses many respiratory problems 
and these are attributed to various toxins in the indoor 
air quality and were reported to increase the hazards of 
respiratory side effects. Thus, individuals should know 
about the hurtful impacts of indoor air contamination and 
add safety measures in way of life propensities to remain 
with better lungs.

Limitation
There are no limitations in this study.

Financial support and sponsorship
The present project is supported by:
•	 Saveetha Institute of Medical and Technical sciences
•	 Saveetha Dental College and Hospitals
•	 Saveetha University and
•	 PKT nursing home.

Conflicts of interest
There are no conflicts of interest.

REFERENCES

1. Singh A, Kesavachandran CN, Kamal R, Bihari V, Ansari A, 
Azeez PA, et al. Indoor air pollution and its association with poor 
lung function, microalbuminuria and variations in blood pressure 
among kitchen workers in India: A cross-sectional study. Environ 
Health 2017;16:33.

2. Kashyap R, Viramgami AP, Sadhu HG, Raghavan S, Mishra SD, 
Thasale RR. Effect of kerosene and biomass fuel as cooking medium 
on pulmonary function of adult nontobacco addict homemaker 
women residing in slums of Ahmedabad City, Gujarat. Indian J 
Public Health 2020;64:362-7.

3. Nambi G, Kamal W, Es S, Joshi S, Trivedi P. Spinal manipulation 
plus laser therapy versus laser therapy alone in the treatment of 
chronic non-specific low back pain: A randomized controlled study. 
Eur J Phys Rehabil Med 2018;54:880-9.

4. Saraswathi I, Saikarthik J, Senthil Kumar K, Madhan Srinivasan K, 
Ardhanaari M, Gunapriya R. Impact of COVID-19 outbreak on 
the mental health status of undergraduate medical students in a 
COVID-19 treating medical college: A prospective longitudinal 
study. PeerJ 2020;8:e10164.

5. Santhakumar P, Roy A, Mohanraj KG, Jayaraman S, Durairaj R. 
Ethanolic extract of capparis decidua fruit ameliorates 
methotrexate-induced hepatotoxicity by activating Nrf2/
HO-1 and PPARγ mediated pathways. Ind J Pharm Educ Res 
2021;55:265-74.

6. Clarizia G, Bernardo P. Diverse Applications of Organic-Inorganic 
Nanocomposites: Emerging Research and Opportunities: Emerging 
Research and Opportunities. Chennai, Tamil Nadu: IGI Global; 
2019.

7. Prakash AK, Devaraj E. Cytotoxic potentials of S. Cumini 
methanolic seed kernel extract in human hepatoma HepG2 cells. 
Environ Toxicol 2019;34:1313-9.

8. Rajakumari R, Volova T, Oluwafemi OS, Rajesh Kumar S, 
Thomas S, Kalarikkal N. Grape seed extract-soluplus dispersion 
and its antioxidant activity. Drug Dev Ind Pharm 2020;46:1219-29.

9. Barabadi H, Mojab F, Vahidi H, Marashi B, Talank N, Hosseini O, 
et al. Green synthesis, characterization, antibacterial and biofilm 
inhibitory activity of silver nanoparticles compared to commercial 
silver nanoparticles. Inorg Chem Commun 2021;129:1004-15.

10. Apte K, Salvi S. Household air pollution and its effects on health. 
Food Res 2016;5:12-29.

11. Kankaria A, Nongkynrih B, Gupta SK. Indoor air pollution in India: 
Implications on health and its control. Indian J Community Med 
2014;39:203-7.

12. Hulin M, Simoni M, Viegi G, Annesi-Maesano I. Respiratory 
health and indoor air pollutants based on quantitative exposure 
assessments. Eur Respir J 2012;40:1033-45.

13. Tahmasebi S, Qasim MT, Krivenkova MV, Zekiy AO, Thangavelu L, 
Aravindhan S, et al. The effects of oxygen-ozone therapy on 
regulatory T-cell responses in multiple sclerosis patients. Cell Biol 
Int 2021;45:1498-509.

14. Vivekanandhan K, Shanmugam P, Barabadi H, Arumugam V, 
Daniel Raj Daniel Paul Raj D, Sivasubramanian M, et al. Emerging 
therapeutic approaches to combat COVID-19: Present status and 
future perspectives. Front Mol Biosci 2021;8:604447.

15. Firdaus G, Ahmad A. Indoor air pollution and self-reported 
diseases – A case study of NCT of Delhi. Indoor Air 2011;21:410-6.

16. Wadhwa R, Paudel KR, Chin LH, Hon CM, Madheswaran T, 
Gupta G, et al. Anti-inflammatory and anticancer activities of 
naringenin-loaded liquid crystalline nanoparticles in vitro. J Food 

Figure 6: Side effects connected to indoor air pollution



Raja and Sridevi: Indoor air pollution affects lung functions in home makers

S504 Journal of  Advanced Pharmaceutical Technology & Research | Volume 13 | Supplement 2 | December 2022

Biochem 2021;45:e13572.
17. Ezhilarasan D. Critical role of estrogen in the progression of chronic 

liver diseases. Hepatobiliary Pancreatic Dis Int 2020;19:429-34.
18. Egbuna  C ,  Mishra  AP,  Goya l  MR.  Prepara t ion  o f 

phytopharmaceuticals for the management of disorders: The 
development of nutraceuticals and traditional medicine. Acad 
Press 2020;2:122-27.

19. Ezhilarasan D. Mitochondria: A critical hub for hepatic stellate cells 
activation during chronic liver diseases. Hepatobiliary Pancreatic 
Dis Int 2021;20:315-22.

20. Kamath SM, Manjunath Kamath S, Jaison D, Rao SK, 
Sridhar K, Kasthuri N, et al .  In vitro augmentation of 
chondrogenesis by epigallocatechin gallate in primary Human 
chondrocytes – Sustained release model for cartilage regeneration. 
J Drug Deliv Sci Technol 2020;60:101-112.

21. Bharath B, Perinbam K, Devanesan S, AlSalhi MS, Saravanan M. 
Evaluation of the anticancer potential of Hexadecanoic acid from 
brown algae Turbinaria ornata on HT–29 colon cancer cells. J Mol 
Struct 2021;1235-45.

22. Pradeep Christopher J, Marimuthu T, C K, Devadoss P, Kumar SM. 
Prevalence and measurement of anterior loop of the mandibular 
canal using CBCT: A cross sectional study. Clin Implant Dent Relat 
Res 2018;20:531-4.

23. Wahab PU, Madhulaxmi M, Senthilnathan P, Muthusekhar MR, 
Vohra Y, Abhinav RP. Scalpel versus diathermy in wound healing 

after mucosal incisions: A split-mouth study. J Oral Maxillofac Surg 
2018;76:1160-4.

24. Sridharan G, Ramani P, Patankar S, Vijayaraghavan R. Evaluation 
of salivary metabolomics in oral leukoplakia and oral squamous 
cell carcinoma. J Oral Pathol Med 2019;48:299-306.

25. Mudigonda SK, Murugan S, Velavan K, Thulasiraman S, 
Krishna Kumar Raja V. Non-suturing microvascular anastomosis 
in maxillofacial reconstruction- a comparative study. 
J Craniomaxillofac Surg 2020;48:599-606.

26. Hannah R, Ramani P, Ramanathan A, Jancy MR, Gheena S, et al. 
CYP2 C9 polymorphism among patients with oral squamous cell 
carcinoma and its role in altering the metabolism of benzo[a]pyrene. 
Oral Surg Oral Med Oral Pathol Oral Radiol 2020;130:306-12.

27. Gowhari Shabgah A, Ezzatifar F, Aravindhan S, Olegovna Zekiy A, 
Ahmadi M, Gheibihayat SM, et al. Shedding more light on the role 
of midkine in hepatocellular carcinoma: New perspectives on 
diagnosis and therapy. IUBMB Life 2021;73:659-69.

28. IEA, IRENA, UNSD, World Bank, WHO. 2022. Tracking SDG 7: The 
Energy Progress Report. World Bank, Washington DC. © World 
Bank. License: Creative Commons Attribution-NonCommercial 
3.0 IGO (CC BY-NC 3.0 IGO).

29. Ilacqua V, Scharko N, Zambrana J, Malashock D. Survey of 
residential indoor particulate matter measurements 1990–2019. 
Int J Indoor Environ Health 2022; 32;146-52.


