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Abstract: Health status is determined by both host and environmental factors. Among the environmental factors, outdoor 

air pollution has recently received attention for its public health importance. Increasing urbanization and unprecedented 

vehicular growth in developing countries such as India exacerbate air quality culminating in polluted environment. There 

is good evidence that the health of 900 million urban people across the world is deteriorating daily because of high levels 

of ambient air pollutants and the adverse effects of air pollution are more pronounced in developing countries. Aim of the 

study was to evaluate the emergency room visits in major government hospitals of Chennai city for a select period and to 

evaluate the feasibility of using the data on particulate matter levels in examining the association between PM 10 and 

emergency room visits. Hospital data of emergency room visits (ERV) for the years 2006, 2007 & 2008 due to 

respiratory illness was collected from the Medical Records Department of two of the three major government hospitals of 

Chennai and was categorized by gender and age as well as the relevant ICD codes (ICD version 10) for the period 

January 2006 to December 2008. The incidence of respiratory related health hazards were analyzed accordingly. The 

number of males reported for emergency room visits was higher than females. The maximum number of visits among the 

adults was in the age group of 45-65.The PM10 level has shown a 50% increase from 2006 to 2008. The study reveals an 

alarming increase in ERV due to repiratory causes in the urban population of Chennai which could be due to increased 

levels of ambient air pollution (PM 10) due to rapid urbanisation. ERV can be used as a health indicator in the ongoing 

air pollution study and has potential applications  in future in assessing the trend of health status in   urban population. 
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INTRODUCTION 

 Health of an individual should be considered as an 

integration of his / her physical, biological and social 

surroundings. Among the environmental factors, 

outdoor air pollution has recently received attention for 

its public health importance.  

 

 Metropolitan cities of India head the list of the most 

polluted cities of the world [1]. India has 23 major cities 

of over 1 million people and in many of the cities 

ambient air pollution levels exceed the WHO standards 

[2, 3]. Every year more than 40,000 people die pre-

maturely as a result of air pollution and Delhi has the 

highest share of 19% [3]. According to WHO, every 

year that premature death of around 800,000 happens 

worldwide every year due to urban air pollution [4]. 

Almost two thirds of these deaths occur in the 

developing countries of Asia. Approximately 150,000 

of these deaths are estimated to occur in South Asia 

alone [5].  

  

 Every year more than 180,000 deaths occur 

worldwide due to asthma. India has an estimated 15–20 

million asthmatics [5]. It is due to the long-term 
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exposure to high levels of air pollution with particulate 

matter. Air pollution causes increased exacerbation of 

chronic pulmonary disease that results in increased 

emergency room visits (ERV). ERV can be a direct 

result of short-term exposure to air pollution. It is more 

experienced by urban populations in both developed 

and developing countries and respiratory illness is 

among the leading causes of hospitalization [6].  

 

 The Harvard Six Cities study inferred that every 10 

μg/m3 increase in fine particle mass was associated 

with 2.1% increase in deaths due to ischemic heart 

disease [7]. In Bangkok, Thailand and China effects of 

short term exposure to air pollution on daily mortality 

tended to be equal or greater than Western industrial 

nations [8].  

 

 Studies conducted in India have also shown 

significant association between major air pollutant 

levels in big cities and acute morbidity and mortality 

[14]. Studies show that there is a strong association 

between particulate pollution & asthma and respiratory 

illnesses [9] are more common in high pollution areas 

when compared to low pollution areas. The association 

of outdoor air pollution with chronic respiratory 

morbidity has been reported in an industrial town of 

Northern India [10]. Though the association of air 

pollution with health outcomes is weak, it still has 

strong public health implications because air pollution 

is ubiquitous and affects the whole population [11]. In 

most metropolitan cities the residents are continuously 

and permanently exposed to air pollution, which may 

lead to both short and long-term health outcomes [12, 

13]. Hence, the present study has been done to evaluate 

the ERV from two major hospitals in Chennai, India 

and to understand the association between respiratory 

respiratory health outcomes and air pollution in this 

city. 

 

MATERIALS AND METHODS 

 Study design is Time series analysis study and the 

study centers are tertiary care hospitals, Govt. General 

Hospital & Govt. Kalpak medical college Hospital, 

Chennai. Selection of representative zones within the 

study area for environmental and health data collection. 

Ethical clearance was obtained from Institutional Ethics 

Committee. Permissions to retrieve the information 

were obtained from the Directorate of Medical 

Education and Deans of the corresponding medical 

college hospitals. Hospital data of emergency room 

visits (ERV) for the years 2006, 2007 & 2008 due to 

respiratory & respitatoryvascular illness was collected 

from the Medical Records Department of  two of the 

three major government hospitals of Chennai and was 

categorized by gender and age as well as the relevant 

ICD codes (ICD version 10) for the period  January 

2006 to December 2008. Raw data were abstracted 

manually in the field and the compiled electronic data 

was used for analysis.  

 

Statistical Analysis 

 The data collected was analyzed using R statistical 

software version - 2.8.1. Box plots have been used to 

give a detailed description of the selected variables. 

 

RESULTS 

 From our study, we retrieved the data on ERV due 

respiratory illness from two major Government 

hospitals in Chennai city and the PM10 data from 

Tamilnadu Pollution Control Board in order to examine 

the association between PM 10 and emergency room 

visits.

 

 

Table 1: Details of emergency room visits in Chennai due to various respiratory causes for the years 2006 to 2008 

Overall 

Year N Median Min Max 

2006 365 7 0 49 

2007 365 5 0 32 

2008 366 6 0 57 
Form the above table it is clear according to our survey among the Chennai hospitals shows a slight decrease in the respiratory ERV across the three 

years has been noted. 

 

Table 2: The gender variation in the number of emergency room visits due to respiratory cause from 2006 to 2008. 

ERV due the respiratory causes is observed more in males when compared with that of females each year 

Female 

Year N Median Min Max 

2006 365 3 0 15 

2007 365 1 0 12 

2008 366 2 0 17 

Male 

Year N Median Min Max 

2006 365 5 0 39 

2007 365 4 0 27 

2008 366 4 0 45 
From the above table the gender variations have a role in prevalence of disease among the population. When compare to females, males are more 

frequently affected by respiratory oriented distress than females. 
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Table 3: Respiratory ERV for different age groups across years of both the genders 

Age<45 

Year N Median Min Max 

2006 365 3 0 22 

2007 365 2 0 19 

2008 366 3 0 25 

Age (45-65) 

Year N Median Min Max 

2006 365 3 0 25 

2007 365 2 0 15 

2008 366 2 0 24 

Age ˃ 65 

Year N Median Min Max 

2006 365 1 0 9 

2007 365 1 0 7 

2008 366 1 0 12 

 

Table 4: The General trend in the ERV in various months of a year. Similar trend is observed in all the three 

years. ERV due to respiratory causes is more in the months of January, February and March. 

Overall 

Months N Median Min Max 

Jan 93 15 0 49 

Feb 85 13 0 34 

Mar 93 12 1 57 

Apr 90 6.5 0 31 

May 93 7 0 20 

June 90 6 0 20 

July 93 5 0 18 

Aug 93 4 0 31 

Sept 90 4 0 16 

Oct 93 8 0 32 

Nov 90 3 0 25 

Dec 93 3 0 18 
Secondary data on PM10 levels were obtained from Tamilnadu Pollution Control Board for the period 2006 to 2008. The PM10 levels show an 

increasing trend over a period of three years among both the genders. 

 

DISCUSSION 

 Particulate air pollution is an important 

environmental risk factor for causing adverse health 

effects [14]. Comparative risk ranking of environmental 

concerns in Chennai has shown that health and 

economic risks from PM10 may rank higher than 

microbial/chemical contaminants in water and solid 

waste concerns [15].  

 

 Among all air pollutants, particulate matter causes 

the most numerous and serious effects on human health, 

because it contains diverse toxic substances. So, when 

human health risk is assessed, PM10 may be considered 

to be a reliable indicator of the impact of global air 

pollution. Despite improvements in air quality achieved 

by many industrialized countries, the negative effects of 

air pollution remains today an important public health 

problem [16].  

 

 A person’s relative risk due to air pollution is small 

compared with the impact of established respiratory 

vascular risk factors such as smoking, obesity, or high 

blood pressure [17]. Epidemiological studies conducted 

worldwide in last decade had shown a consistent, 

increased risk for respiratory vascular events, including 

heart and stroke deaths, in relation to short and long-

term exposure to present-day concentrations of 

pollution, especially particulate matter [18]. As a 

preliminary effort, this study was carried out to evaluate 

PM10 and its association with respiratory respiratory 

ERV in Chennai using time series analysis. Our study 

shows that there is an increasing trend in the number of 

emergency room visits due to cardiac cause from 2006 

to 2008. Besides, PM10 level has also shown a 50% 

increase from 2006 to 2008. Comparison of the ERV 

due to respiratory reasons with that of the PM10 levels 

during the time period January 2006 to December 2008 

shows an association between the respiratory ERV and 

the corresponding PM10 level suggesting that air 
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pollution plays a role in increasing the morbidity due to 

respiratory illness. But no significant association 

between ERV due to respiratory causes and the PM10 

level could be made out from the data obtained. Such 

increase in ERV associated with an increase in PM10 

levels could be probably because PM has been known 

to exert its effects on respiratory systems via changes in 

blood coagulation. This is in concurrence with other 

studies which reported that air pollution has a role in 

respiratory   morbidity and that increased level of PM10 

is associated with increased hospitalization and 

mortality
 
due to respiratory disease.  

 

 Jyoti Nautiyal et al. [19] from there study they 

showed that Higher prevalence of respiratory symptoms 

with increased levels of different pollutants in Mandi- 

Gobindgarh Industrial town India has been reported. 

Moreover, in a study conducted in Delhi, by J.N.Pande 

et al., ambient levels of pollutants exceeded the national 

air quality standards on most of the days, and the acute 

coronary events increased by 21.30% on account of 

higher than acceptable levels of pollutants [14].  

 

 Various studies conducted in the last 10 years have 

shown that current ambient concentrations of PM10 may 

lead to increased mortality and morbidity [16]. In our 

study, a 60% increase in ERV due to respiratory 

diseases is observed suggesting an increase in the 

number of emergency room visits from 2006 to 2008.  

 

 It was observed in our study that the particulate 

matter levels were highest during January to March. 

The study results also indicate that the maximum 

number of respiratory ERV was observed between 

Januarys to March. A plausible explanation for these 

results may be found by examining meteorological 

conditions. During these months, average mixing height 

could have been lower as compared to other days 

causing minimum atmospheric dispersion and therefore 

the pollutants would not have been as widely dispersed. 

Lower average mixing height and calm conditions 

during these days could have resulted in less volume of 

troposphere available for mixing and hence higher 

concentrations V. jayanthi et al, .conducted a study 

report from Chennai strongly suggests that the average 

concentration of PM10 is high in winter followed by 

monsoon The concentrations are higher in winter 

season and are lower during monsoon months. Similar 

results were obtained in Shanghai where the association 

between outdoor air pollutants and emergency room 

visits is more evident in the cool season than in the 

warm season [20].  

 

 The maximum number of respiratory ERV was 

observed in the age group of 45-65 years which is 

consistent with other studies. Age, cultural practices, 

life style and socio-economic status may influence the 

exposure to air pollutants as the individual sensitivity to 

pollutants increases, the severity of the response will 

increase for a given pollutant. Therefore, the effects of 

air pollutants and the severity of health outcomes in a 

given population depend on the population sensitivities 

[21]. 

 

 Short term effects of air pollution in relation to 

respiratory respiratory diseases on specific age groups 

show significant increase with the excess relative risk 

(ERR) of a medical home visit under age 15 years and 

people aged 65years. Moreover, vast majority of deaths 

related to higher concentrations of air pollution reduces 

life-years by less than 35 years on average expectancy 

[22].  

 

 Males reported for respiratory ERV was higher than 

females in our study. It is consistent with other study 

which shows a significant increase of respiratory 

vascular mortality in males due to increased levels of 

air pollutants. The increased incidence observed in 

males could be due to the lack of respiratory protective 

effect of estrogen, increased exposure to outdoor air 

pollution and a comparatively more stressful & 

sedentary life style [17].  

 

 In our study we found no consistent associations 

between PM10 and respiratory emergency room visits. A 

report published in 1994 in the Annual Reviews of 

Public Health, noted a 1% increase in total mortality for 

each 10 mg/m
3
 increase in particulate matter. 

Respiratory mortality increased by 3.4% and 

cardiovascular mortality increased by 1.4%. percent. 

Increase in 10mg/m
3
 in PM10 were found to be 

associated with increases in respiratory emergency 

room visits [23].  

 

 Studies by Jyoti Nautical et al. on air pollution and 

ERV for respiratory respiratory diseases showed that 

PM10 has weaker effects on daily ERV for respiratory 

diseases [19]. There is new evidence that even current 

ambient levels of PM10 (30 to 150 micrograms/m
3
) are 

associated with increases in daily respiratory mortality 

and total mortality, excluding accidental and suicide 

deaths; air pollution does play a role in increasing the 

morbidity due to respiratory respiratory illness and 

emergency room visits is an indirect outcome parameter 

which reflects the health impact of air pollution [24]. 

 

CONCLUSION 

 The study reveals an alarming increase in ERV due 

to respiratory causes in the urban population of Chennai 

which could be due to increased levels of ambient air 

pollution (PM 10) due to rapid urbanisation. ERV can 

be used as a health indicator in the ongoing air pollution 

study and has potential applications  in future in 

assessing the trend of health status in urban population 

such as  in evaluating the temporality of causal 

association in examining the exposure response 

relationship, in predicting the cumulative effects of air 

pollution.The results of these studies could be used as a 
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base to design larger epidemiologic investigations to 

address the problems of measurement error, reduce 

uncertainties in risk estimates and identify the 

determinants of exposures. In addition, this will pave 

way to implement intervention strategies. Strategies that 

target the known risks such as air pollution should be 

adopted which include simple measures to limit 

exertion and time spent outdoors when levels are 

highest, and to reduce the infiltration of outdoor air 

pollutants into indoor spaces which can provide 

substantial public-health gains. 
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