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Abstract

Here in the review, this presents an account of literature that is covering various aspects of
particulate matter and their significance in relation to lung functions of human subjects. In
literature survey, various incidents of ambient particulate matter and health effects are
discussed who raised the attention of research communities to investigate the issue.
Further, lot of studies are discussed who evaluated the health effects of PM. Different
aspects such as sources, occupations, exposure effectiveness, meteorological factors,
socioeconomic factors are exhaustively studied and presented in relation to exposure
effectiveness of PM on health of human subjects. Various studies are discussed who
demonstrated the consequences of PM on human subjects under clinical trials, hospital
entries or controlled experiments. There is still lack of studies in relation to ACRB practice
relation with ambient PM concentration value. Keywords: Waste burning, human

cardiology, Instrumentation and his role
Introduction

Human body has integrated systems which are constantly working in associations for
survival. Respiration system of human body is the only mechanism that is continuously
working for exchange of gases even in unconscious state of mind. Heyder and Koenig

reported that a human body is estimated to inhale 11,000 lit. of air on daily basis [1].

In previous decades, various incidents were happened that accidently raised the value of

pollutants in the ambient air. Air pollution incident in different locations. Those incidents
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proved that elevated values of air pollutants such as PM even for a short duration are
associated with variety of pulmonary disorder like shortness of breath and asthma. These
incidents raised various issues in front of research communities.

e Identification of various sources of air pollution

e Identification of pollutants (Gaseous or SPM)

e Concentration and composition to be released

e Significance in relation to environmental ecology

e Impacts in relation to health prospects of living beings such as human and animals

Various policy making and governing bodies were established worldwide to determine the
safely limits of pollutants in ambient environment to be released by sources for
establishments of standard values. From few decades, research communities are
exhaustively working on various projects to identify the sources of pollutants and their
impacts on human subject health [2]. It has been observed from the studies that the sudden
growth in industrialization and urbanization is supposed to be the main source of acute air
pollution in the respective areas.other cohort and cross sectional studies has been
surveyed to understand the role of PM on human subjects in different domains such as
rapid growth in hospital admissions in relation to respiratory ailments, astonished
increment in cardiopulmonary morbidity and mortality, community based surveys,
industrial and rapid growth in personal vehicles burden, occupation assessments,
physiological parameters of human subjects and their reaction to PM pollutants, socio-
economic factor, personal exposures, meteorological aspects in relation to PM values,

research designs and statistical methods.

Very few literatures have observed the health effects of components present in PM32s.
Various factors such as particulate size number, area of surface and concentration value

mass are also related with chronic health defects.

Rao studied the lung function status of shop-keepers of Ahmadabad (Gujarat, India) in
relation to auto wheelers exhausted pollution. The study evaluated the lung function

parameter using spirometer and related them with raised values of part of nitro
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compliance near to these places that are categorized as heavy, medium and low polluted
area junctions. Their results concluded with a danger disorder in FEV; and FEF2s5.759
parameter values in relation to high value of polluted area shopkeepers where the value of

NOx was higher than the allowed value.

This community investigated the health impacts in relation to climate change and
troposphere Ozone and raised value of particulate matter. They reviewed the literature
who were focused on climate change, air quality and their impacts on health of inhabitants
in form of rate of morbidity and the cases of mortality. They observed that the changes in
meteorological parameters significantly affects regional air quality by various king of
chemical reactions such as chemical reactions, variation in height of boundary, mixing of
pollutants in vertical positions etc. From the evidences, it was observed that the factors
related to climate change may increase concentration of troposphere ozone in developed

countries. It was the chief cause of morbidity and mortality.

Mandaeanfound a significant relation between inside the periphery level of air pollution
and respiration level in health of small and growing child’s in the developing countries. As
per their findings, inside the periphery level of air pollution caused a massive impact of
diseases on inhabitants in these countries. The excess use of fuel and biomass waste for
purpose of cooking and heating was the major source of air pollution inside the houses.
Other sources of pollution such as smoking and some other substances that are emitted by
human interventions also played a key role in daily health cycle of inhabitants. As per their
estimation, around 3.8 million deaths were caused with 5.5% of life years in 2011 [3].
Children were the sensitive groups for prominent effects of inside the periphery level of air

pollution.

Hwang investigated the lungslevel in health of small and growing child’s who were residing
in rail yard of California in relation to PM values. LFT were performed on selected children
at two primary schools in which one school was near to rail yard. It was observed from

their results that the airway has infections due to raised value of PM in the areas.

Page |4213 Copyright © 2019Authors


https://www.ncbi.nlm.nih.gov/pubmed/?term=Nandasena%20S%5BAuthor%5D&cauthor=true&cauthor_uid=25254169

THINK INDIA .IOURNAL ISSN: 0971-1260

Vol-22-Issue-16-August-2019

Aptefound from the results that PM pollution in houses leading to various complications of
children residing in the Southeast Asia. He found various intern factors such as use of
tobacco for smoking, construction amenities, fuel for heating, cooking and lighting purpose

that were used in houses were great contributor to PM pollution in houses.

Zhang assessed the excess use of diesel engine and their health effects on 137 diesel engine
testing labor. Spirometeric tests were conducted and measured to observe values of
urinary PAHs in metabolites form. The decline in FEVi/ FVC ratio, MMV and FEF25.759
parameters were statistically significant when exposed workers were examined than non-

exposed workers [2,3].

Literature on Particulate Matter

Meteorological factors (such as season, temperature, humidity, value of precipitation, wind
speed, wind directions and ventilation coefficients) have significant relations with
particulate matter composition and chemical constituents. The volatility and chemical
reactions to form photochemical secondary species such as aerosol and PAHs are widely
depending on seasonal and temporal trends. It has been observed in the studies that the
environmental factors have both favorable and unfavorable support to PM concentrations
in ambient environment. The meteorological factors in winter season are unsympathetic
towards settlement of ambient PM concentration values than rainy and summer season

due to poor ventilation coefficient.

Cho studied the raised value of air pollution in relation to hospital entries for respiration
diseases in Korea. The significant relationship between increased values of air pollution
and incidence of respiratory system was examined. Respiratory diseases admissions were
related to NOz, CO and Total Suspended Particulate (TSP) concentrations. Positive
associations were observed between TSP and respiratory related number of hospital

entries.

Wellenius identified the relation of PM and entries in hospital for congestive heart failure in
Pittsburgh, Pennsylvania. During 1987-1999, the data was collected and then using a
longitudinal approach, they evaluated the relations. They counted more than 55,000
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entries having primary diagnosis of CHF in the respective hospitals and observed adverse
effects on respiration system with significant increment in values of PM1o, CO, NO2, and SOx.
The results presented that the elevations in PM pollution from traffic caused acute cardiac

decompositions [3].

Satya observed that the seasonal and spatial variabilities had significant relations to form
on chemical spices of PMyo in the highly polluted basins of Los Angeles. They had done
sampling for 3 years for size-fractionated ambient particulate matter mass concentration.
They identified various spices in PM concentration such as organic and other types of ions,
components of carbon and some metal forms. It was observed that the mass concentration
value was lower during winter seasons than in the summer seasons due to less use of
vehicles. But the value of ultra-fine PM was much higher in winters due to excess use of
organic vapour based condensation released from vehicles in the area at extreme lower

temperatures [4].

Ko observed a statistically proven role of temporal trends between the air pollutants and
entries of heart and respiration related patients in the hospitals and complaints in Hong
Kong. The study was conducted in 15 hospitals for four years (from 2000 to 2004) in which
the collected the data of daily emergency visits in relation to constituents of PM pollutants
in the area such as PM1o, PM2s and other trace gases. They observed a positive association
between respiration ailments-based emergency visits in the hospital with all five types of
measured air pollutants. The value of relative risk for hospital admission for every 10 pgm-
3increment in PM1o and PMs5 were observed as highest than trace gases by 1.024 and
1.031 respectively. It was found that the PM pollutants had a greater impact to cause COPD

admissions in the winter seasons than during warm seasons [4].

Bell estimated the cardio-based risk assessments of elders in relation to seasonal and
regional fine PM (PM2s) in the hospitals of 204 USA. The data was collected from 1998 to
2006. They found statistically significant positive correlation factors of seasonal and
regional PM variation in relation to respiration related disorders particularly in cold
seasons (1.05%, CI- 0.29- 1.82). Similarly, the prevalence of cardio-vascular diseases was

observed to be at peak during winter periods (1.49%, CI-1.09-1.89) with increment in
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hospital emergency visits per 10pgm-3 increment in fine PM (PMz:s), with associations also

observed in other seasons [5].

Domimici studied the impact of fine PM air pollution on patients who were admitted to
nearby hospitals for heart and respiration diseases. They found that the exposure to
PMz; s significantly raised the risk of medicare enrolments. From a national database (1999
to 2002) on hospital admission rates, they found maximum complaints for cardio-vascular
and injuries in respiration system of patients in relation to ambient PMz;s values. The
largest association was observed in heart failure patients having risk of 1.38% more than

other patients per 10pgm-3 increment in same day value of PMzs. [5].

Samoli studied the effects of PM on mortality rate of inhabitants in northern part of Europe
and America. The rate of cause-mortality in human subjects of all ages of both cities ranged
from 0.2% to 0.6% for a 10pugm-3 increment in ambient PM1ovalues. In both regions, it was
observed that the higher number of older people and unemployed youth were the main

reason of risk in association with increased PM value [6].

Villarrubiainvestigated the associations between daily changes in value of pollutants such
as PM1o, PM2;5, SO2, NO2, CO and ozone values with counts of morbidity rate. The increment
in respiratory mortality and heart ailments-based rate of mortality in Las Palmas de Gran
indicated an important relationship between daily ozone concentration values and

mortality rate from heart diseases.

Fischerestimated the relative risk trends and estimations in mortality of inhabitants due to
increased values of PM pollution in The Netherlands during 1992-2006. They observed
daily changes in air pollution values and the relative associations with daily variations in
counts of mortality. They found a statistically proven uplifted trends during the review

process of collected data [4].

Chen investigated seasonal variations in and severe effect of PM pollution on the rate of
mortality in the affected sites of China. They collected the data of PM1o and daily counts of

mortality in 17 Chinese sites. They found that a 10pgm-3 increment in PM1o concentration
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was related to 0.46% mortality in winter seasons that was 34% more than mortality rates

in other seasons such as spring, summer and fall.

Janssen studied the effects of PM25s on daily death counts in the affected regions of
Netherlands. They collected data of ambient PM on daily bases from the Dutch Monitoring
Network (NAAQMN) and cause-specific mortality rates from the hospitals from 2008 to
2009.

As per poison regression analysis, they proved strong correlations between values of PM 1y
and PMz s with cause specified counts of deaths. A 10pugm-3 increment in previous day value

of PM was related with 0.1% (CI: 0.4 to 1.4) having excess risk [4,5].

Ostro observed seven years longitudinal association of mortality in the inhabitants of
California in relation to fine and ultrafine particles while considering the sources of PM and
their respected spices. They followed state-wise cohort of more than 1,00,567 female
faculties from the selected sites. The observed statistically significant associations of
PM2 5 mass compositions with values of different spices such as elemental form of carbons
nitrate some other secondary organic metals in the majorly used sulphur based fuel
combustion in the area. The mortality rate in selected cohort was estimated to be 1.29 (CI:

1.08-1.31) with a 10pugm-3 increment in PM3 5 consistent [3,4].

Rapid growth in occupations (such as industries, mode of transports, construction sites,
and petrochemical sites) are responsible for emitting significant amount of particulate
matter pollutants in the ambient environment. Various potential studies were done in the
fields to predict the effects of increased value of fine PM on working capacity of respiration
tracts. In reviewed studies, PFTs were done on the children from the duration of few weeks

to a couple of years for scaling the consequences.

Conclusion: The instruments need to be smart for accessing every possible adjunct for

easement and scaling.
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