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Abstract

Inhalation of biomass fumes over a long time leads to Proliferation and fibrotic changes in the lungs. Early
recognition of this damage provide an important clue to insure good health. About 84mt. (23.86%) of the
stubble burnt on field each year immediately after harvest. Ambient air pollution increases the risk of
respiratory mortality. PM 2.5 Particulate concentration makes the air quality Air pollution responsible for lung
cancer has changed from household air pollution to Ambient Air Pollution. The study has been conducted for
comparison of lung function 200 farmers who were burning the stubble each season and 200 persons (controls)
who were living far from burnt fields hence not exposed to the pollution produced by stubble burning (between
20-50 years of age group) purpose of the study is to bridge up the gap between the previous knowledge about
the effects of stubble burning on lungs, as not much studies has been conducted on the farmers of Punjab. The
Pulmonary function tests in farmers showed decline in the values of FVC, FEV1, PEER, FEF2.12.

PM 2.5 is known to cause epigenetic and Microenviromental alterations in lungs which cause cancer. The
paddy crop residue burning contains the PM 2.5 which cause the repeated irritation to the respiratory mucosa
and hence it is now established that repeated crop residue burning by farmers in Punjab is most potential cause
of lung cancer.
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. Introduction

Respiratory infection are among the leading causes of death and disability globally. Respirable aerosol
particles released by agricultural crop residue burning (ACRB) practiced by farmers in all global regions are
potentially harmful to human health.?

Concentration of suspended particulate matter (SPM), sulphur dioxide (SO.), Nitrogen dixodie (NO,)
and particulate matter of less than 10 and 2.5um (PM 10 and PM 2.5) were measured by using high volume
sampler (HVS) and cascade Anderson impactor results show that rice crop residue burning increases the
Pollution level in the Ambient air and PFT’s undergo a significant decreases in their respective value.?

Chronic Pulmonary disease (COPD) is common inflammatory diseases of the airways characterized by
airflow obstruction that is not fully reversible. it is most often caused by smoking.?

Respiratory symptoms like cough, dypnoea, wheeze, sorethreat, Haemoptosis were more common its
study groups as compared to control groups.*

Study of Rice straw burning products as guinea pig lungs demonstrated that Rice straw burning
products on guinea pig lungs demonstrated that Rice straw burning products (RSBP) induced pulmonary
emplysematous lesions are progressive. With subsequent smoke exposure together with the sensitization of the
lungs.®
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Inhalation of Biomass fumes over a long time leads to proliferation and fibrotic changes in lungs. The
ventilatory tests like PEFR, FEV showed highly significant decline in the Rural women.®

Evidence has suggested that exposure to Environmental or microbial bio-diversity in early life may
impact subsequent lung function and allergic disease risk.”

Health study on Irish farmers indicate a high prevalence of respiratory symptoms and lung function
abnormalities.®

Spirometric studies in healthy Punjabi males of urban and Rural areas between 20-50 years of age
group showed a highly significant decrease in PEFR, FEFq29-1.20 and FEF 25%.°

A comparative study of Pulmonary function tests in healthy Punjabi working females and non working
females shows significant decline in lung function like FVC, FEV1, PEFR in working females.?

The Possible risk factors for emphysema in Active farmer lung (FL) were a longer duration of exposure
to organic dusts and at higher level !

Evaluation of Respiratory symptoms and lung function disord of farmers and non farmers in Yazad
province showed a highly significant reduction in respiratory capacity in the farmers group.*?

Ambient Air pollution increases the Risk of respiratory mortality.

What to do with crop residue left in fields at the end of growing season is literally a burning issue.
Some farmers prefer the inexpensive approach of setting the stubble ablaze but repeated burning is not good for
the soil, and resulting smoke is a health hazard, although many studies have measured the particles released into
the air by crop burning fewer have isolated the effect of the smoke an lung function New research have shown
the lasting effects on the children’s lung function.*?

Indiscriminate use of Pesticide like organophosphate, organochlorine, carbonate and pyrethroid poses
various health hazards to human nervous, respiratory, endocrine, reproductive and immune systems?®,

Assessment of Pulmonary functions tests among rice mill workers showed statistically significant
decrease in FEV1, FVC and FEV1y in study group.®

Adverse effect of aersol particles on lung dysfunction among paddy farmers in Purworeja, central Java,
Indonesia showed healthrisk for lung dysfunction due to farming duration.*’

Stubble burning has been reckoned among the major contributor of air pollution in South Asia. It is a
significant resource of gaseous pollutants such as carbondioxide (CO2) carbon monoxide (Co) , Nitrogen oxide
(NOy), Sulfaroxides (SOz)and methane (CH4) as well as particulate matters (PMio and PM_s) Causing serious
damage to human health and Environmental.*®

Study of respiratory function outcome in farmers using pesticide mixtures and the farmers doing
organic farming shows highly significant decline in FEV; and PEFR.%®

Crop burning adversely affects air quality and consequently human health.

The link between Agricultural activities and respiratory disease puts farmers at risk of exposure of
particulate matter, potentially reducing lung function.?X Ambient Air pollution impairs, lung function
development in children particularly in industrial areas.??

Burring of fire crackers during Diwali, a major festival in India, as the cause of poor winter air in
India.?®

Respirable mercury particulates and other chemical constituents in festival aerosols in Delhi showed
PMo loads and chemical compounds during episodic emission Deepawali.?*

Assessing the immediate effect of COVID-19 Lockdown as Air quality in Delhi the results indicate the
lowering of PM25 PMyo and No, concentration in the city.?®

Farmers Perspective to mitigate crop residue burning in Haryana State of India reveals that availability
of less time between the two crops was found the major constraints.?®

Farmers had significantly lower values for the pulmonary function test variables FVC, FEVi, and
maximum mid expiratory flow rate. %

Air pollution responsible for lung cancer has changed from household air pollution to ambient air
pollution.?®

Particulate Matter (PM) in outdoor pollution was recently designated a group | carcinogen by the
international agency for research on cancer (IARC). The determination was based on the evidence regarding the
relationship of PM,sand PMyo to Lung cancer risk.?

Il.  Material & Methods
The study was conducted among 200 farmers who used to burn the reside crop seasonally and 200
controls who live far away from the fields. The Age group selected was between 20-50 years of age. The
instrument ‘MEDSPIROR’ was used which is computerised spirometer, Judged to be healthy on the criterion of
no exertional dysponea/general debility, H/o current/past/cardiorespiratory disorder or frequent cold, obvious
sign of malnutrition, no obesity, H/o smoking and a detailed physical examination was carried out and Hb.
Concentration was done.
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The lung function test, were suggested by Gandevia and hugh jones and cotes. The procedure were
quite simple from patients point of view only two maneouver were required to accumulate all test data i.e. a
forced vital capacity and maximum voluntary ventilation. All gas volumes are corrected to B.T.P.S. (body
temperature ambient pressure and saturated with water vapour) automatically by the Instrument. Pulmonary
function tests were carried out in standing position, height as measured in centimetres weight was measured in
Kilograms, body surface area was read from‘Nomogram’ Dobous and Dobous.

In the procedure of lung function a nose clip was attached to the subject and a clean mouth piece was
inserted into the breathing tube, two maneavers were performed.

1) Forced vital capacity test: subjects were instructed to take maximum inspiration and then place
mouth piece firmly in mouth and performed, maximum expiration.

2) Maximum voluntary ventilation test procedures: After rest of five minutes the subject was asked
to breathe as rapidly and deep as possible in and out from the mouth piece. MVV test was run for 12 seconds.
Results were taken on the build in printer containing all the patient information and calculated value of all the 14
parameters.

Statistical Analysis
The various statistical considerations used and were mean standard deviation and correlation
coefficient and regression equation was evaluated by constructing ANOVA table

I11. Results
Anthopometric Parameters in Cases and control are shown in table showing mean SD, ‘t’ value ‘p’
value and significance. The values for FVC and PEFR show highly significant (Table 2 & 4). The values for

FEV1, and FEFo .12 shows statistically significant. (Table 3 & 5)

Table 1 Comparison of Anthropemetic Parameters in study and control groups
T

PARAMETERS STUDY (MEANZSD) CONTROAL (MEAN+SD) P SIG.
Age (years) 33.18+9.37 31.54. £9.45 1.75 >0.05 NS
Weight (kg) 60.33 ¥ 11.81 61.22+10.38 0.84 >0.05 NS
Height (cm) 167.90 +6.21 167.28 + 6.79 0.91 >0.05 NS

FVC 2.01 +0.60 3.12+0.40 15.28 <0.01 HS
EFVos 1.91+0.58 1.98 +0.57 1.28 >0.05 NS

FEV, 5.33+1.90 5.77 +1.88 231 <0.05 S
FEV; 3.11+0.68 3.18 £ 0.60 1.34 >0.05 NS
PEFR 9.377 + 6.052 7.670 £ 3.976 2.728 <0.01 HS
FEF25.75 3.19+1.17 3.18+1.14 0.11 >0.05 NS

FEFo2 12 5.33+1.90 5.77 +1.88 2.31 <0.05 S
FEF2s0 2.87+0.13 235+141 1.68 >0.05 NS
FEFs05 3.74+£1.37 3.83+141 0.61 >0.05 NS
FEF7s0 1.66 +0.89 1.77 £0.96 1.23 >0.05 NS
FEV,s/FVC 0.61+0.51 0.61+0.74 0.21 >0.05 NS
FEV:FVC 0.85+0.09 0.852 +0.10 0.39 >0.05 NS
FEV3/FVC 99.40 £ 2.41 99.28 £+ 2.83 0.83 >0.05 NS
MVV 108.34 + 37.87 113.54 +31.43 0.80 >0.05 NS

: Significant, HS: Highly Significant, NS: Non Significant
Table 2 mean + Sd value and significance of FVC
Mean + SD t value Significance
Study group 2.01+ 0.60 15.28 <0.01
Control 3.12+0.40 HS
Table 3 mean + Sd value and significance of FEV1
Mean + SD t value Significance
Study group 5.33+1.90 231 <0.05
Control group 5.77 +1.88 S
Table 4 mean + Sd value and significance of PEFR
Mean = SD t value Significance
Study group 9.377 £6.052 2778 <0.01
Control group 5.77 £1.88 ) HS
Table 5 mean + Sd value and significanceFEFo.2-1.2
t value Significance
Study group 5.33 +1.90 231 <0.05
Control group 5.77 £1.88 ) S
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1. DISCUSSION

India being the largest agro Economic of the world produces around 500 million tons of crop residue
annually most of which is burnt on farm.?°

About 84 mt. (23.86%) of the stubble is burnt on field each year immediately after harvest. The
disastrous haze observed over india during winter season has been linked to stubble burning as it coinicides with
the burning periods (Oct-Nov) ACQ reaches at its poor levels. The health effects of air pollution ranges from
skin and eye irritation to severe neurological, cardiovascular and respiratory diseases, asthma, chronic
obstructive pulmonary etc. And also increase in mortality rates.

Ambient air pollution is associated with lung function and COPD, particles with diameter between
2.5um and 10 um: PM coarse and (NO;) Nitrogen dioxide concentration with FEV in one second (FEV),
forced vital capacity with higher conc. Of PM.s, PM1o and NO, but not with PM coarseia.

PM 2.5 particulate concentration makes the air quality worse in the after math of Diwali on account of
fire crackers.?The PM aersoal sample shows particulate mercury (Hg P), Elemental carbon (EC), organic
carbon (OC) the loadings were higher of PM 10. The metal oxides were K>AL>S>CL>Ca>Fe and Ba, mg and
Ti PMyo Conc. Suggesting its emission from conc. of sulphur containing raw material of Fire Crackers cause
decrease in AQI and respiratory illness.?*

Air pollution responsible for Lung cancer has changed from household, air pollution to ambient air
pollution. PM,5 exposure is more harmful among males and older people.?®

Particulate matter (PM) in outdoor air pollution was recently designated a group | carcinogen by the
international agency for research on cancer (IARC) This determination was linked to the evidence regarding the
relationship of PM 2.5 and PM10 to lung cancer risk.?® Chronic obstructive Pulmonary disease (COPD) in
farmers and agricultural works is a common inflammatory diseases of the airways characterized by airflow
obstruction that is not fully reversible it is most often caused by smoking.

Rice straw burning (RSB) products induced Pulmonary Emphysematous lesions are progressive with
subsequent smoke exposures together with sensitization of lungs.®

Decrease in lung volumes by burning of the biomass fuel is due to respirable suspended particulate
matter So,, NO,, CO,, Co etc.® The cause of decline in the flow volume in subjects is owing to industrial
pollution (SO2, SO4,, NO,), suspended particulate matter and cumulative dust exposure and exhaust emission of
vehicles. There is decline in the lung functions of adults during the burning season.3

V. CONCLUSIONS

Air pollutions is associated with various respiratory disease. India being the largest Agro economics of
the world and Punjab is the main crop Grower of India. Most of the farmers are not educated and hence not
aware about the other methods or the uses of the remanents of paddy harvest. They consider to prefer burning of
Crop residue and that causes the air pollution (in oct. Nov.). Diwali is a major festival of India and in north India
especially burning of fire crackers are there in abundance which leads to add in insult that is the Air quality
index becomes more poorer. As the PMi and PMys levels increases in Air. This causes respiration illnesses
among the farmers and the other people’s who are exposed to that Air pollution. It is known fact that the PM.s
are very small and can penetrate deeper in Lung tissue and cause irritation and infection in Lungs are there and
Proliferative changes occur.
PM 2.5 is known to cause epigenetic and micro-environmental alterations in Lungs which cause cancer.

Previous studies have identified marked associated between particulate matter 2.5 (PMs) Exposure
and increased incidence of Pulmonary disorder PM.s is a type of air pollutant with a diameter of <2.5um
characterized by its small particle size, large surface area and toxin absorption ability. These properties make it
possible for PMs comparison a mixture of solid and liquid particles including black carbon metals, Nitrate,
Sulphate, Polycyclic aromatic hydrocarbons and automatic exhaust particles, PM2s may trigger asthma, chronic
obstructive lung disease COPD and lung cancer through the activation of various signaling pathways.

The Paddy crop residue burning contains the PMjs which cause the repeated irritation to the
Respiratory mucosa and hence it is now established that repeated crop residue burning by the formers in Punjab
is causing most potential cause of lung cancer.

To avoid there types of illnesses, irritation, cancer the following is suggested for the crop stubble management:-
1) Incorporation of stubble into the soil

2) Use of stubble as a fuel in the power plants.

3) Asaraw material fox pulp and paper industries

4) As abiomass or biofuel production.

5) Generate compost or Biochar

6) Asa blend for the production of cement and bricks.

7) Farmers should be made aware about the management of crop residue.
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8) Government Aid should be there to the farmers for modern machines and technologies to manage the crop
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residue in effective way.

REFERENCES
Chakrabarti S, Khan Mt, Kishore A, Roy D, Scott Sp : Risk Of Acute Respiratory In Infection From Crop Burning In India:
Estimating Diseases Burden And Economic Welfare From Satellite And National Health Survey Data Far 250,000 Persons, Int J
Epidemiol 2019 Aug; 48(4); 1113-1124.
Aggarwal R., Awasthi A, Singh N: Effects Of Exposure To Rice Crop Residue Burning Smoke On Pulmonary Functions And
Oxygen Saturation Level Of Human Beings In Patiala (India): May 2012 Science Of Total Environment 429(9): 161-9.
Szczyreck M, Krawczyk P, Milanowski J, Jastzebska I, Zwolak A, Daniluk Jadwiga : Chronic Obstructive Pulmonary Disease In
Farmers And Agricultural Workers — An Overview Ann Agric Environ Med. 2011; 18(2): 310-313.
Khane Rs, Arora B; A Study Effect Of Inhaled Pesticides On Pulmonary Function Tests In Formers: International Journal Of
Science And Research (ljsr) 2013 Issn (Online) : 2319-7064.
N, Elmahdey A Elmarry Ta, Elsyad M, S, Elkhyat M, S, Risha Ea, El Desouky | : Elkhyat M, S, Risha Ea, Eldesouky I: Effect Of
Rice Straw Burning Products Guinea Pig Lungs: African Journal Of Pharmacy And Pharmacology, V01.9(26), Pp 645-661.
Singh I, Kaur S, Kumar A : Spriometric Studies In Women Of Two Population Samples Form Rural & Urban Area In Punjab-Effect
Of Biomass On Lungs; losr Journals Of Dental And Medical Sciences (losr-ldms), VVol. 15, Issue. Ver li (August 2016), Pp 95-98.
Campbell B Etal., The Effects Of Growing Upon A Form On Adult. Lung Function And Allergic Prototypes: An International
Population Based Study: Thorax 2017; 72:236-244.
O'r Anthony Et Al. Health Study On Irish Farmers Indicates A High Prevalence Of Respiratory Symptoms And Lung Function
Abnormalities, Merlin Park University Hospital, July 5, 2016.
Singh I, Kumar A, Spirometric Studies In Normal Healthy Punjabi Male Subjects Of Rural And Urban Areas Between 20-50 Years
Of Age Group Int. Jmed Sci. Public Health 2016, 5: 2328-2331.
Singh I, Kaur S, Kumar A; A Comparative Study Of Pulmonary Function Tests In Healthy Punjabi Working And Non-Working
Females —Effect Of Air Pollution On Lungs, losr Journal Of Dental And Medical Sciences (losr-Jdms), Vol 16, Issue Ver Vii
(January, 2017), Pp115-18.
Soumagane T, Charder M-L, Dournes G, Laurent L, Degano B, Laurent F, Etal. (2017) Emphysema In Active Farmers Lung
Disease. Plos One 12 (6) : E0178263.
Https://Doi.Org/10.1371/Journal.Phone 17863.
Halvani Gh, Nodushan Rj, Halvani E, Anousheh Vs : Evaluation Of Respiratory Symptoms And Lung Function Disorders Of
Farmers And, Non Farmers In Yazad Province. Journal Of Community Health Research 2019; VVolume 8, Issue (3).
Aggarwal R; Measuring Health Effect Of Crop Burning. Respiratory Health (2009).
Doiran D, Hoogh K De, Hensch Np, Fortier I, Caiy, Matteis Sd, Hansell Al; Air Pollution, Lung Function And Copd Results From
The Population Based Uk Bio Bank Study. European Respiratory Journal 2019 54: 1802140: Doi: 10.1183/13993003.02140- 2018.
Joshi, Gj, Patil Ag, Sontakke Sn, Ajit, Effects Of Pesticides As Lung Function Test In Farmers Of Stara District, Maharashtra,
India, Indian Journal Of Public Health. Research & Development. July 2019, Vol. 10 Issue 7, P186-191.
M.S, S Ab; Assessment Of Pulmonary Function Tests Among Rice Mil Workers. ljar 2020; 16.
Nurcandra F, Mahkota R, Wahyona Tvm; Adverse Effects Of Aerosal Pesticides On Lung Dysfunction Among Paddy Farmers In
Purworejo, Central Java, Indonesia. National Public Health Journal 2020: 15(2): 92-98.
Abdurrahman Mi, Chaki S, Saini G: Stubble Burning: Effects Of Health & Environment, Regulation And Management Practices,
Environmental Advances, Https:Doi.Org/10.10/6/J.Envadv.2020.100011.
Singh |, Kaur S, Singh K: Study Of Respiratory Function Outcome In Farmers Using Pesticide Mixture And The Farmers Doing
Organic Farming (Not Using Pesticides) In Punjab: 2020 Jan, Volume 19, Issue 1 Ser 4, Pp 63-66.
Trushna T, Diwan V, Nandi Ss, Aher Sb, Tiwari Rr, Sabde Vd: A Mixed Method Community Based Participatory Research To
Explore Stake Holders Perspectives And To Quantity The Effect Of Crop Residue Burning On Air And Human Health In Central
India: Study Protocol, Bmc Public Health (2020) 20: 1824.
Oyebanji Ff, Ana Gree, Mijinyawa Y, Ogunseye 00: Predicting Exposure To Dust Parcticles Using Spirometric Index And
Perceptions, Studies Among Farmers In Selected Farm Settlements In Organ State, Nigeria, Http://Doi.Org/10.4209/Aaqr.200509.
Dabrowiecki P, Adamkiewicz L, Mucha D, Czechowski Po, Solinski A, Badyda A: Impact Of Air Pollution Lung Function Among
Preadolescent Children In Two Cities In Poland J. Clin. Med.2021, 10 (11), 2375.
Ghei D, Sane R: Estimates Of Air Pollution In Delhi From The Burning Of Fire Crackers During The Festival Of Diwali, Plos One,
2018 Aug. 13;13(8): E0200371, Doi:10.1371/Journal. Pone/0200371.Ecollection 2018.
Arora A, Kumari A, Kulshreshta Uc: Respirable Murcury Particluates And Other Chemical Constituents In Festival Aerosal In
Delhi. April 2018- Current World Environment 13 (1) : 03-14.
Sikarwar A, Rani R: Assessing The Immediate Effect Of Covid-19 Lockdown Of Air Quality: A Case Study Of Delhi, India,
Https://Doi.Org/10-21203/Rs-31822/Vi.
Chaudhri A, Kadian Ks, Meena H; Farmers Perspective To Mitigate Crop Residue Burning In Haryana State Of India. Indian
Research Journal Of Extension Education. June 2021.
Dosman Ja, Graham BI, Hall D, Loon Pv, Bhasin P, Froh F: Respiratory Symptoms And Pulmonary Functions In Farmers. Joccup
Med. 1987 Jan; 29(1): 38-43.
Wux, Zhu B, Zhou J, By, Xus, Zhou B: The Epidemiological Trends In The Burden Of Lung Cancer Attributable To Pm 2.5
Exposure In China, Bc Public Health (2021) 21:737.
Hamra Gb, Guha N, Cohen A, Laden F, Nielsen Or, Samet Nj, Vineis P, Forastiere F, Saldiva P, Yorifuji T, Loomis D: Assessing
The Health Threat Of Outdoor Air: Lung Cancer Risk Of Particulate Matter Exposure, Vol. 122 Page A252.

DOI: 10.9790/0853-2301023539 www.iosrjournals.org 39 | Page



