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Abstract
According to The World Health Organization (WHO) reports air pollution from particulate matter (PM),
which ranks 13th highest worldwide in terms of mortality, causes about 800,000 premature deaths a year.
However several �nding demonstrated that the correlation is stronger than initially believed and much
more complex. PM is an air emission component composed of very minute, acid, organic compounds,
metals, and particulate soil or dust-containing fragments or �uid droplets. PM is classi�ed by size and
remains the most reliable part of the air pollution linked to human disease. The processes of systemic
in�ammation, overt and indirect coagulation activation and direct translocation to systemic circulation
are expected to lead PM to cardiovascular and cerebrovascular diseases. Data on the cardiovascular
system that show a PM effect are strong. The coronary incident and death rates of communities exposed
to long-term exposure to PM was considerably higher. The rate of coronary incidents within days of the
emission high is raised subtly by short-term acute exposures. The results are not as good for PM's
cortical disease effects, although some data and related pathways indicate a smaller outcome. Exposure
of PM is also an aggravation of respiratory diseases. During more research in order to understand the
implications for disadvantaged populations in structure, chemistry, and PM, the prevalent evidence
suggests that PM exposure results in a minor but substantial rise in human morbidity and mortality. The
use of air conditioning and �lters for particulate matter decreased internal heating and cooking
combustion and smoking stoppage will minimize the indoor PM exposure. These basic improvements
could be useful to individual patients in both short-term and long-term cardiovascular and respiratory
symptoms. However there is very limited data available on the status of air pollution in non metropolitan
cities and even less in small towns across the country. Raiganj is a small town across the country.
Raiganj is a small town and the district head quarter of Uttar Dinajpur district in West Bengal. It is located
at N25.6266428, E87.8012599 coordinates. To the best of our knowledge, no air quality monitoring is
being done in this town. Neither any study has been conducted on the residents of this town to �nd out
the effect of air pollution on their health. In this study we examine the overall effects of a series of new air
quality regulations that have differentially affected air quality in Raiganj, relative to its outlying areas.

Introduction
Over the past decades, numerous epidemiological studies have reported increases in human mortality
and morbidity associated with exposure to ambient air pollution. Among air pollutants, particulate matter
(PM) have multiple effects on human health and have been studied extensively (1). Air pollution is
documented as a threat to public health in an increasing manner and recognized as important and
modi�able determents of respiratory diseases in urban environment. Differences in vulnerability and
susceptibility due to different population characteristic, may affect the risk of developing a health effect
and its severity (2). The World Health Organization (W.H.O) has assessed the contribution of a range of
risk factors to the burden of disease and revealed indoor air quality as one of the most important risk
factor and responsible for 2.7% of the global burden of disease (3). Diseases of the lungs and the
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airways are often manifested by one or more symptoms that can be easily recognized. Thus, the
presence of a particular symptom or a group of symptoms can con�rm the presence of an underlying
disease in the upper or lower airways. Respiratory symptoms are classi�ed into two broad groups: (1)
upper respiratory symptoms (URS), which include running and stuffy nose, sinusitis, sore throat, cold
head, fever, and burning or red eyes, and (2) lower respiratory symptoms (LRS), which include wheezing,
wet cough, dry cough, phlegm, shortness of breath, and chest discomfort or pain. Most of the respiratory
diseases underlying these symptoms are caused by bacterial, fungal, or viral infections or by structural or
functional damage to the respiratory system. Very often the symptoms of a respiratory disease are
aggravated following exposure to air pollutants (4). A recent study conducted in Central India shows that
the annual mean PM2.5 concentration is three times higher than the National Ambient Air Quality
Standards of India (NAAQS) (5). Similar higher concentration was also observed in the National Capital
Region (NCR) of Delhi, India (6). There is no evidence of a safe level of exposure or a threshold below
which no adverse health effects occur (7). Also, higher concentrations of PM1, PM2.5 and PM2.5-10 were
found during winter in Central India due to enormous biomass burning, especially during the night time
(5). Indoor air pollution is a key contributor for global burden of diseases. According to W.H.O, 4.3 million
premature deaths are attributable to household air pollution. On segregation, it accounts for 12%
pneumonia, 34% stroke, 26% IHD (Ischemic Heart Disease), 22% COPD, 6% Lung cancer deaths. In
developing countries, the problem of indoor air pollution far outweighs the outdoor air pollution. In India
alone the indoor air pollution is responsible for more than 10.5 million deaths per year (8). As per Global
Burden of Diseases 2015 report, household indoor air pollution is fourth leading cause of attributable
disability adjusted life years in India. There is convincing evidence of adverse effect of Indoor air
pollution on human health. Effects might be short term or long term. Clinical symptoms of headache,
suffocation, burning eyes, premature deaths etc occurred nastily. Suspended particulate matter (SPM)
and other pollutants like smoke etc. in�ame airways and lungs and impair immune responses and
decreases O2 carrying capacity of blood which leads to adverse consequences, increases vulnerability
and susceptibility to respiratory tract infections (RTI). Evidences are linked to indoor air pollution (IAP) as
LBW babies, rhinitis, TB, Asthma etc. (9). However there is very limited data available on the status of air
pollution in non metropolitan cities and even less in small towns across the country. Raiganj is a small
town across the country. Raiganj is a small town and the district head quarter of Uttar Dinajpur district in
West Bengal. It is located at N25.6266428, E87.8012599 coordinates. To the best of our knowledge, no air
quality monitoring is being done in this town. Neither any study has been conducted on the residents of
this town to �nd out the effect of air pollution on their health. In this study we examine the overall effects
of a series of new air quality regulations that have differentially affected air quality in Raiganj, relative to
its outlying areas.

Reagents

Equipment
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Air purple (PS-II) monitor for the evaluation of Suspended Particulate Matters (SPM) present in air.

Procedure
Research Methodology:

Ø Study design: Our study design is prospective cohort study.

Ø Research design: Qualitative and quantitative.

Ø Data type –

·        Primary mode of data collection –

a)     Face to face interview

b)    Telephonic interview  

·        Secondary mode of data collection –

a)     Various journals

b)     Books

c)     Various literatures available in online (internet)

Ø Study site: Raiganj is a small town and the district head quarter of Uttar Dinajpur district in West
Bengal. It is located at N25.6266428, E87.8012599. It has a population of 199758 (2011 census) and is
spread over 36.51km2.

Ø Study timeline: February”21 – June”21

Ø Study location: Rural, semi-urban and urban parts of Raiganj, Uttar Dinajpur district, WB, India

Ø Components of the study:

1.     Monitoring of indoor and ambient air pollution.

2.     Monitoring of respiratory health of residents.

Data management and statistical analysis: Data collected using questionnaire will be entered in a digital
spread sheet prepared with MS Excel software. Data collections from Purple Air monitors will be
transferred to MS excel spreadsheet as per the operating manual of Purple Air. Incidence, prevalence of
acute and chronic respiratory illness will be reported with respect to demographic pro�le of sampled
population. Association between illness and population parameters will be determined using correlation
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coe�cient and comparison of morbidity in different seasons with levels of particulate pollutants will be
carried out.

Plan of study:

 

·        Air pollution monitoring - Air pollution will be monitored in selected households using Purple Air low
cost monitors. In each selected household. A Purple Air – monitor (PS-II) will be installed inside the home
and another in an open area either on the terrace or in the balcony of the household. Households will be
selected from urban, semi-urban as well as rural areas; air quality will be monitored continuously for �ve
months from January’2021 to May’2021. The data PM1.0, PM2.5, PM10 and CO, temperature and relative
humanity will be captured by the device at an interval of 34 seconds. The entire data set will be
transferred to an excel �le.

 

·        Subjects: In each category, 50 households of same type will be selected from each of the two zones.
We expect to have on an average 4 members per household, thus giving a sample of 200 members from
each zone, giving a total sample size of 600 persons. Demographic details of all members will be
recorded using a questionnaire. All members will be forwarded up at weekly intervals to enquire about
occurrence of any acute respiratory illness or acute exacerbation of chronic respiratory illness (COPD,
Bronchial Asthma) or cancer of the respiratory system.

 

·        Outcome variables:

1.     Incidence rate of acute exacerbation episodes of above mentioned chronic respiratory illness.

2.     Incidence rate of acute respiratory illness (episode density).

3.     Incidence of cancer of respiratory system.

4.     Count of particulate matter (PM1.0, PM2.5 and PM10), hourly, diurnal, daily averages.

5.     Temperature, relative humidity on the day of air quality monitoring (hourly, diurnal and 24hrs
average).

Troubleshooting
Problems: 1. Short period of time as this is 4months �nal year masters project.
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2. No funding support.

3. Shortage of manpower

Possible reasons: This is short term health exposure on air pollution.

Time Taken
February'2021 to June'2021

Anticipated Results
1. This study helps us to understand the effects of PM in air pollution on respiratory health problems.

2. This kind of prospective cohort study was not previously carried out on the geographical location,
altitude and environment of that area (Raiganj, Dist: Uttar Dinajpur, West Bengal, India) on the effects of
Particulate Matter (PM) pollution on air and respiratory health.

3. This study is useful for the prevention and control of respiratory diseases related to air pollution from
Particulate Matter (PM).
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