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    Abstract- Background: Motor vehicle  fumes  and exhausts  

are  the  major  source  of  ambient  air  pollution in Bangalore 

city.  Healthy  people  who  breathe  polluted  air, over  a  

prolonged  period  of  time, can present with a significant 

impairment in the results of their ventilatory function  tests. 

Materials and methods: 292 healthy male aged between 20-60 

years was taken, 144 from urban area as study group and 148 as 

control group from rural area of Bangalore city. Height and 

weight measured. Ventilatory function tests were done using a 

computerized spirometer COSMED. Ambient air pollutants were 

analyzed using Envirotech’s APM 451 – Respirable Dust 

Sampler and APM 411 – Gaseous Sampling Attachment. Result 

and analysis: there was no significant difference in age, height 

and weight between control and study group. However there was 

significant decrease in ventilator parameters like FVC; FEV1; 

FEV1/FVC%; PEF; FEF25-75%; Vmax25%; Vmax50% & 

Vmax75% in study group compared with control group. There 

was an increase in ambient Air Pollutants like SO2, NOx, SPM, 

RPM concentrations in urban and rural area. Conclusion: This 

study concludes that, a long-term exposure to high 

concentrations of ambient air pollutants is indeed responsible for 

the decline in the results of the ventilatory function tests. 

 

    Index Terms- ventilatory function tests, ambient air pollutants, 

FVC, Urban and Rural area. 

I. INTRODUCTION 

arth’s  atmosphere  has  a  composition  and  pressure  which 

is  unique  in  the  solar system. It  has  evolved  by  a  

complex chain  of  circumstances  in  which  biological  

influences  have been  of  major  importance. Atmospheric air  

pollution  is  largely  the  result  of  modern  industrial 

technology  and  transportation.
1
Atmospheric  air  pollution  has  

been  defined  as  the contamination  of  both  outdoor  and  

indoor  air  by one  or  more  natural  or  manmade  sources  in  

such  a  way that  air  becomes  less  acceptable  for  its  intended  

use  i.e. sustenance  of  life  and  maintenance  of  health.
2 

Motor vehicle  fumes  and exhausts  are  the  major  source  of  

ambient  air  pollution in Bangalore city. The ambient air 

pollutants are classified into primary pollutants which are 

directly released into the atmospheric air by stationary or mobile 

sources includes sulphur di oxide[SO2], oxides of nitrogen[NOx], 

carbon monoxide[CO], carbon di oxide[CO2], polyaromated 

hydrocarbon[PAH]  including  benzene, lead  etc..and secondary 

pollutants which are formed by chemical reactions among the 

primary pollutants and the normal atmospheric constituents 

includes PAN (peroxy acetyl nitrate) Ozone (O3) & Smog.
1
 
 

  Healthy  people  who  breathe  polluted  air, over  a  prolonged  

period  of  time, can present with a significant impairment in the 

results of their ventilatory function  tests. 
 

Among the ambient air pollutants, particulate  matter [PM10] 

having  an aerodynamic  diameter of 10µm or  less is in  the  

respirable  range  and  is  potentially responsible  for  the health 

ill-effects.
1
  It  is  known  to  produce  a significant  impairment 

in the results of the ventilatory function  tests  and  a  long  term  

exposure causes permanent damage  to  the  lung  tissue  which  

contributes   to  chronic  respiratory  diseases, premature illness  

and  death.
3,4,5 

 The present study is undertaken to evaluate and 

compare the ventilatory functional status of the respiratory 

system in an urban population residing in an polluted area with a 

rural population. 

II. MATERIALS AND METHODS 

This study was done in Bangalore. 292 subjects of age group 20 

– 60 years a healthy, male individual of ethnic South-Indian 

origin, a non-smoker, free from any respiratory tract infections 

were included in this study. 

The individual with past or present history of any respiratory 

diseases like Tb or COPD or with any form of respiratory 

allergies to any substance, cardiac disorders, connective tissue 

disorder, endocrinological disorders, rheumatoid arthritis and 

those with any forms of thoracic cage deformities, spinal cord 

deformities or any other forms of congenital abnormalities were 

excluded from the study. 

Procedure was explained to subjects and informed consent was 

taken from them. 

Subjects were divided in to two groups on the basis of their 

exposure to high concentrations of ambient air pollutants present 

in their respective working environments. The 142 people in 

study group included coolies and shop workers, working for 8 – 

10 hours a day in the K.R. market area of Bangalore city where 

they are exposed to a high concentrations of ambient air 

pollutants .and The 148 people in control group included farmers 

from the rural areas of Bangalore (in and around Magadi taluk) 

who were exposed to minimum concentrations of ambient air 

pollutants in their working environment for 8 – 10 hours a day.  

Ventilatory function tests were done using a computerized 

spirometer COSMED. Each subject was given a detailed 
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instruction and demonstration of the method of performing this 

test (forced vital capacity maneuver).  After which he was asked 

to perform it himself.  A minimum of three to five repetitions 

were allowed and the test with the maximum values was selected 

as the “best test”.  The results of the ventilatory function tests are 

calculated from the “best” maximal expiratory flow-volume 

curves. The ventilatory parameters included in this comparative 

study are Forced Expiratory Vital Capacity (FVC); Forced 

Expiratory Volume in 1 second (FEV1); FEV1 as a percentage of 

FVC (FEV1/FVC%); Peak Expiratory Flow (PEF); Forced mid-

expiratory flow (FEF25-75%); Maximal Expiratory Flow when 

75%  of the FVC remains to be exhaled (Vmax25%); Maximal 

Expiratory Flow when 50%  of the FVC remains to e exhaled 

(Vmax50%) & Maximal Expiratory Flow when 25%  of the FVC 

remains to be exhaled (Vmax75%). 

Ambient air pollutants were analyzed using Envirotech’s APM 

451 – Respirable Dust Sampler and APM 411 – Gaseous 

Sampling Attachment. 

Data was analyzed using appropriate statistical method. 

 

III. RESULTS AND ANALYSIS 

Table – 1 Comparison of the Mean Values of Age, Height 

&Weight between Study Group & Control Group 

 Control Study     p value 

AGE(In 
years) 

29.96 +7.90 31.03+8.28 >0.05 

Height(in 
Cms) 

167.6 +6.91 168.4+5.89 >0.05 

Weight(in 
Kgs) 

57.16 +7.06 58.52+6.51 >0.05 

 

Table 1 shows no significant difference in age, height and weight 

between control and study group. 

Table – 2 Comparison of the Mean Values Of Ventilatory 

Parameters Between Study Group & Control Group 
 Control Study     p value 

FVC(LITERS) 3.88+0.51 3.62+0.59 ** 

FEV1(LITERS) 3.30+0.43 2.78+0.44 ** 

PEF(L/SEC) 9.11+1.26 7.56+1.55 ** 

FEV1 / FVC % 85.23+4.3 77.25+7.10 ** 

FEF25 - 75% 
(L/Sec) 

4.28+0.88 2.49+0.67 ** 

FEF25 - 75% 
(L/Sec) 

4.28+0.88 2.49+0.67 ** 

Vmax25% 
(L/Sec) 

7.63+1.17 5.49+1.44 ** 

Vmax50% 
(L/Sec) 

4.83+0.96 2.97+0.80 ** 

Vmax75% 
(L/Sec) 

2.07+0.57 1.10+0.39 ** 

** P value <o.oo1 

Table 2 shows that all the ventilatory parameters had statistically 

significant difference between the study group & control group. 

Table 3: comparision of  Ambient Air Pollutants 

concentrations in urban and rural area 

 Normal 
limits µg/m

3
 

Urban 
area µg/m

3
 

Rural 
area 
µg/m

3
 

SO2 30 31 2 

NOx 30 51 2 

SPM 100 172 50 

RPM 75 44 30 

 

Table 3 shows the comparison of ambient Air Pollutants 

concentrations in urban and rural area. 

IV. DISCUSSION 

Rising levels of ambient air pollutants in cities has been 

attributed to increased rates of mortality & morbidity in the 

developed and developing countries.
6 

 It is been found that the 

prevalence of health morbidity was higher in the urban people 

when compared to their rural counter-parts.  Respiratory 

morbidity was higher in those areas, where SO2 and SPM levels 

in the ambient air were high and cardiac morbidity was higher in 

those areas, where NOX & SPM levels in the ambient air were 

high.
7, 8, 9 

Similar to other studies In this present cross-sectional 

study, the extent of damage ambient air pollution has done to the 

lung parenchyma and airways is estimated by comparing the 

results of the ventilatory function tests of the urban populations 

with those of the rural populations in and around Bangalore city.
 

The factors that affect the normal values for ventilatory lung 

function are ethnic variation, physical activity, altitude of the 

dwelling, environmental conditions, and tobacco smoking.
 10

 In 

our study, both the groups included subjects from the same 

ethnic South-Indian origin, undergoing strenuous physical 

activity, residing at the same altitude, besides being non-smokers 

but differing only in the environmental exposure to varying 

concentration of ambient air pollutants.  This difference in 

exposure to varying concentrations of ambient air pollutants is 

the only factor, which may be responsible for the decline in the 

results of the ventilatory function tests of the study group. 

The ventilatory function tests like FEF25-75% and Vmax75% are 

indicators of medium and small airways patency, 
11

 which was 

declined in the urban population compared to rural population. 

The pollutants which act as irritants stimulate the receptors under 

the tight junction of bronchial epithelium resulting in an 

increased parasympathetic discharge to the bronchial smooth 

muscle via the vagus nerve. Through the release of acetylcholine, 

which acts on the muscarinic receptors present in the bronchial 

smooth muscle, resulting in an enhancement of the 

bronchoconstrictor tone of the smooth muscle in the small 

airways. 

As showed in other studies, there is also decline in Ventilatory 

parameters like FVC and FEV1 in study group which may be due 

to changes in the airway size or in the elastic recoil of the lungs, 

produced by the damaging effects of ambient air pollution.
 10,12,13

  

Peak expiratory flow rate is an indicator of the patency of the 

large airways,
14

 is also reduced in study group which heralds the 

onset of a mild form of Chronic Obstructive Pulmonary Disease 

(C.O.P.D.) in proportion of such subjects.
 12,15

  The role of 

genetics in this is yet uncharacterized.
16 
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.   Rise in the ambient air pollutant levels is associated 

with an increase in the number of (1) emergency room visits for 

asthma (2) hospitalization for chronic obstructive pulmonary 

disorders (3) hospitalization for cardio-vascular diseases (4) 

elementary school absenteeism and (5) low birth weight, pre-

term birth & other adverse birth outcomes.
17,18 

 

V. CONCLUSION 

Thus the study concludes that, a long-term exposure to high 

concentrations of ambient air pollutants is indeed responsible for 

the decline in the results of the ventilatory function tests. This 

calls for an enactment of new legislations like the ‘Clean Air 

Act’ of 1956, which brought about a tremendous change in the 

health status of the London population, besides proper 

enforcement of the existing laws.  In addition to all these, people 

should be made aware of the dangerous consequences of ambient 

air pollution, and should be motivated to prevent it’s occurrence 

in all stages. 

.  
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