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ABSTRACT
The most congested area of the Bilaspur city, Gol bazar, was selected as the study

site to study the effect of vehicular pollutants on the upper respiratory tract disorder. The
state pollution board was requested to measure the amount of pollutants, especially SO2,
NO2 and CO. The smoke density of 60-70 Hartridge smoke units is considered to be permissible
smoke density in this study.The Gol bazaar lane is only 9 feet wide and most congested.
Beside to this lane there are a number of houses situated very close to the road. We estimated
the released Carbon Monoxide and Sulfur Dioxide from the vehicles, crossing the Gol bazaar
lane. Also we collected the data regarding occurrence of upper respiratory tract disorders,
especially allergic Bronchitis among the people living to the houses besides the lane. Out of
96 people interviewed for the occurrence of disease, 14 were reported as the victims of
allergic Bronchitis. This rate of occurrence of disease is estimated very high in comparison
to the other areas of the city. The seasonal variation of the disease was also noted, in winter
when the smoke of the vehicle deposited very close to the houses due to cold, high-density
air, the rate and the severity was noted high. Social factors are also important aspects of
environment, so we collected data regarding feeding practices to the infants and children of
that specific area. It is proved fact that top feeding practices less than one year of age is one
of the strongest precipitating factors of Bronchitis. Out of 14 victims of the disease, 9 were
bottle feeded babies during their infancy period. Chronic airway inflammation, mucus hyper
secretion, reversible airway constriction, and bronchial hyper responsiveness are important
pathogenic features of asthma. With the increased vehicle congestion, the severity of the
disease and the number of victims were also observed increased.

The present study concludes that the exhaust from the automobiles, congested
lane and situating near- by houses along with the history of top feeding are precipitating
factor for the increasing rate and severity of Allergic Bronchitis in Bilaspur city.
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INTRODUCTION
Exhaust is major cause of air pollution

in the urban area. Although in India the
vehicular pollution is much less than in those
developed countries, yet ill- maintained vehicles,

outdated engine designs, defective and deficient
road net-works, erratic driving practice and
congested and slow moving traffic have
aggravated the problem of vehicular air
pollution1-3. The concentration of vehicles in
cities is also aggravating this problem. Even
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though only 6 % of the India’s population resides
in big cities of the country, 35% of the total
registered vehicles ply there4. The land used
for road network varied and as low as 6% in
Calcutta and is highest 17% in Bangalore
against the international norms of 35%. A row
of multi–millions cost houses beside 8 feet lanes
are a common sight in small city like Bilaspur.
Also in India the break down maintenance
rather than preventive measures leads to
emission of count of pollutants5.
Vehicular Pollution-A threat to life Form

The exhaust gases emitting from
automobile vehicles disturb the values of the
environment and destroy the basic quality of
clean air. The emission mostly contains smoke,
carbon Dioxide. Carbon Mono-oxide, Sulfur
Dioxide and other Hydrocarbons like benzene,
benzapyrene, methane, metals, hydrogen
sulfide, chlorofluorocarbons etc.6-8 The smoke
is nothing but un-brunt particles in micron sizes.
It is the result of ill-efficient combustion of
fuel9,10. Increasing percentage of unwanted

gases and smoke in the atmosphere is affecting
the Ozone layer in the atmosphere, which is
the protective umbrella for the all life forms on
the earth as it prevents the ultra-violet ray
radiating from the sun from entering in to the
earth’s atmosphere11-13. With increasing air
pollution this Ozone layer will be affected
adversely and will not be in a position to check
radiation.

In this way the exhaust gases emitted
by the vehicles disturb the ecological balance
in the atmosphere and with the increasing
number of the automobiles the condition is
getting worse14-16.

With the continuous increase in the
population of motor vehicles the consumption
of petroleum products would also increase
tremendously. In the pre-independence days
national consumption of petroleum products
(fossil fuels) was 2.76 million tones, which is
expected to increase to 106 million tones by
the first decade of this century17-19.The
transport share in the total consumption of

Serial Vehicles Growth Rate% Population in 
Lakhs 1985 

2010 A.D. 

1 Commercial Vehicle  7 7.83 21.34 
2 Buses 8 2.13 8.46 
3 Car, Jeep, Taxies 7 15.40 33.1114 
4 Two Wheelers 17 49.60 346.54 
5 Three Wheelers 15 2.75 17.17 

Name 
of 
District 

No of Two Wheelers No of Three 
wheelers 

No of four wheelers 

Years 1979 1980 1990 1970 1980 1980 1990 
Raipur 2891 14233 91222 858 3283 21733 47433 
Bilaspur 2271 6607 52350 502 2421 11045 24433 
Korba 1977 5421 49111 467 1908 4473 17655 
Durg 2166 4281 51766 341 1788 11094 20743 
 

Table 1 :An assumption of vehicle growth rate and increase in their number

Table 2 : Growth in number of vehicles in major cities of Chattisgarh (India)

By Planning Group of Road and Transport (1999), New Delhi

* Deptt. of  State Transport,C.G. 1990
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petroleum product is about 56%. It means that
by 2020 A.D. the automobile will consume
about 53.2 million tones of fossil fuel that is
diesel/petrol20,21.

Asthma is very common disease among
Indian children. This disease was well known
in ancient India. It is a reversible obstructive
lung disease, characterized by airway
inflammation with hyper-reactivity of the ‘air-
ways’ to various external and internal
stimuli22-24. That results in recurrent episodes
of wheezing and dyspnoea. From various stimuli
the wind pipe gets narrowed, from construction
of the muscles around the wind pipes, swelling
of the mucosal lining of upper respiratory
passage (inflammation) and the excess phlegm
collection. Other symptoms mostly present are–
ronchi, clubbing, increased anterior-posterior
diameter of the chest, recurrent sinusitis, pulses-
paradoxis sometimes and retractions25,26. All
gaseous pollutants stimulate Vagus nerve27-28

that reflexly mobilizes asthmatic process :
So, we can say that Asthma is ‘a disease

characterized by wide variation in airflow in
short period of time reversible spontaneously
or with broncho-dilator drugs.’

In India more then 40 million people
suffer from Asthma (Times of India Report –
2004 April). According to a press release May
3, 2003 (Asthma Care, Org/pr–3 May html-
15K). India has approximately 15 to 20 million
asthmatics. A study in India during 1966 for
children below 9 years of age point prevalence
of asthma was found to be 0.8%29,30. While
recently prevalence has been found as 5.6%.
In another recent study conducted in Delhi in
1996 it has been found that among 5 to 11 years
old school children asthma prevalence was
11.9%31,32. So, children health is important issue
for any country. As per 1991 Census – 56% of
the population in India is under the category of
children under five years and mothers of
childbearing age. The projected material and
child health (MCH) population is given below :
that shows clearly decline in future, so problem
will be aggravated in future.

VAGUS

ULCERS

 

 

 

 Mobilize Hering-Breuer inflamm-
ation reflex, which causes expiration
in the mid of inspiration and hence
causes breathlessness, gasping,
opneusis etc

 Irriated Vagus causes afferents bring
imbalance PGE- 2 &PGF- 2-Alfa
prostaglandin, which causes bron-
chial Vasco-conctriction and asthma.

 Vagus sensory nerve endings in
bronchial epithelium (mainly
trachea and longer bronchi) shows
vasoconstriction due to involve-
ment of medullar and pontine
respiratory centers, it also results in
coughing, shallow respiration,
periodic breathing.

Increased HCl secretions (>0.04%) in Gastric secretions

Fig. 1 : Role of Vagus nerve
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Etio-pathology of asthma
 Carbon Mono-Oxide : From the

emitted vehicular exhausts causes
asphyxiating effect in heart patients,
Anaemics, Asthmatics, smokers and
hypersensitive persons. Also reduces
severely the concentration of the driver33.

 Oxides of Nitrogen : Nitric Oxide and
Nitric Peroxide causes damage the
epithelial lining. Especially children are
very sensitive for it33.

 Lead : generated from the automobile
exhaust, used as tetraethyl lead in the
petrol, is deposited in the engine wall and
exhaust pipe during the slow running [as
in urban traffic], and at high speeds the
lead compounds in the exhaust gases are
greater than the amount burned. Lead is

systemic cumulative poison that affects
the brain, particularly children. It is a cause
of slow learning and hyper activity in city
children. It is also major source of
indigestion in urban people34.

 Carcinogens : Such as benzapyrens and
other polyclic aromatic hydrocarbons,
from both petrol and diesel exhaust have
been identified in city air samples.

 Corneal damage is also a delayed but
established effect of air pollution34.

 Paralysis of ciliary’s hair present in the
upper respiratory passages, due to
nitrogen compounds in the breathing air.

 Sulfur dioxide causes stimulation and
increased rupture of Macrophages, thus
release of Histamine, this amine causes
allergic responses, especially upper

Table 3 : Projected child population (India 2020)

YEAR CHILDREN 

 Number (Millions) % of total population 

1991 111.4 13.2 

2001 114.5 11.3 

2011 104.4 08.3 

2021 106.2 08.3 

 

Table 4 : Estimation of projected mortality rates ( per 100000) by sex, for major
causes of death in India

Source:   K. Shrinivasan Demographic and epidemiological transition in India (Assumption:
                 NRR of one by 2011)

Source: World Bank Health Sectoral Priorities Review.2000

CAUSES YEAR 

 1985 2000 2015 
 M F M F M F 
All causes 1158 1165 879 790 846 745 
Infect i ons[Upper Respiratory 
Tract] 

152 175 215 239 478 476 

Neoplasm 43 51 88 74 108 91 
Circulatory 145 126 253 204 295 239 
Pregnancy - 22 - 12 - 10 
Prenatal 168 132 60 48 40 30 
Injury 85 65 82 28 84 29 
Others 239 239 280 285 167 171 
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respiratory tract muscles contractions.
This releases H +, HSO3

—
 (Bisulfite) and

SO3

–
 

–
 (Sulfite), which cause local

irritation.
 Severe asthmatic attacks are observed

due to solids (more than 2 u size particles)
and gaseous windpipe contractors.
(Inhalation of SO2 and Nitrogen
Compounds with solid particles, size more
than 2 mu).

 Due to Sulfur dioxide stimulation of
vagus nerve is observed, thus the rate of
respiration is increased and the depth is
reduced (shallow respiration).

 Due to direct effect of Sulfur dioxide
on the upper respiratory muscles, the
contractions of the smooth muscles of the
respiratory tree is resulted, reduces the
total volume (Total Lung Capacity) up to
30 to 80 %.

 The narrowing effect and the effect
through Vagus nerve causes rapid and less
inspiration, finally causes asphyxia.

 Sulfur dioxide directly stimulated the
Apneustic Breathing center, thus causes
agnostic type of breathing, shallow and
fast.

 The Nitrogen compounds  causes
paralysis of the ciliary’s hairs of the upper
respiratory passages, thus the deposition
and the blocking of the passage is resulted.

 Irritated Vagus  causes stimulated
afferents, which bring imbalance between
PGE-2 and PGF-2 Prostaglandins,
which causes bronchial-Vasoconstriction
and Asthma.

 Stimulated Vagus nerve due to air
pollution,  mobalizes  Hering-Bruer Reflex,
which causes expiration in the mid of the
inspiration and hence causes
breathlessness, gasping and apneusis.

 Due to direct effect of Carbon-
Monoxide and Sulfur dioxide ,

macrophages ruptured at a faster rate,
resulted in increased blood release of
Histamine, which causes shrinkage of
upper and even lower respiratory tree.

 Finally there is gross and long duration
reduction in Glucose-6-Phosphatase
enzyme, which resulted in uncommon
weakness.

 The Prostaglandins : PGE1   and  PGE2

are hormones, that relax human
bronchiolar smooth muscle an increase
pulmonary blood  flow, While PGF2
contracts bronchiolar smooth muscles and
inhibits the broncho-dilating effect of
isoproterenol. Due to SO2 especially the
secretions of PGE1 and  PGE2  decreased
and precipitated vasoconstrictions and then
asthma.

Hypothesis
Based on the above available data, we

designed a hypothesis that vehicular exhaust is
responsible for the upper respiratory tract
disorders, mostly allergic bronchitis, commonly
known as asthma. We have selected 96 subjects
randomly by personal contacts, out of them 14
persons were reported as patients of severe
asthma. 11 patients were reported as resident
of Golbazar Area of Bilaspur City; the most
congested and polluted area here. We took their
Spiro-metric tests to assess the effects of
vehicular pollutants on their upper respiratory
passage. The level of pollution of Golbazar area
was measured. The state pollution board was
requested to measure the amount of pollutants,
especially SO2, NO2 and CO. The released
gases were measured by Nova Smoke meter,
which is used for diesel vehicles only. Exhaust
gas from vehicles is allowed to impinge for a
fixed duration on a wide filter paper on standard
quality held in the smoke meter at a fixed
distance from the vehicle tail pipe. The smoke
density of 60-70 Hartridge smoke units is
considered to be permissible smoke density in
this study. The Goal bazaar lane is only 9 feet
wide and most congested. Beside to this lane
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there are a number of houses situated very close
to the road. We estimated the released Carbon
Monoxide and Sulfur Dioxide from the vehicles,
crossing the Goal bazaar lane. Also we collected
the data regarding occurrence of upper
respiratory tract disorders, especially allergic
Bronchitis from the people living to the houses
besides to the lane. Out of 96 people
interviewed for the occurrence of disease, 14
were reported as the victims of allergic
Bronchitis. This rate of occurrence of disease
is estimated very high in comparison to the other
areas of the city. The seasonal variation of the
disease was also noted, in winter when the
smoke of the vehicle deposited very close to
the houses due to cold, high-density air, the rate
and the severity was noted high. Social factors
are also important aspects of environment, so
we collected data regarding feeding practices
to the infants and children of that specific area.
It is proved fact that top feeding practices less
than one year of age is one of the strongest
precipitating factors of Bronchitis. Out of 14
victims of the disease, 9 were bottle -feeded
babies during their infancy period.

OBJECTIVES
1. Measurement of capacities of Upper

Respiratory Tract in patients and
comparison with healthy controls.

2. Hematological testing for the estimation
of RBC and WBC Counts in both the
categories.

3 Spirometry Analysis to detect the
percentage of upper respiratory tract
obstruction in patients and comparison
of results with controls.

4. Measurement of Peak Expiratory Flow
Rate (PEFR) - is the maximum flow rate
attainable anytime during FEV from the
position of maximum inspiration.

5. Measurement of Pulse Rate in patients
and controls, because increased pulse in
common feature in asthmatic patients
due to resultant hypoxia.

6. Measurement of pollutant gases to assess
the degree of air pollution in the selected

study area.
7. Measurement of the rate of occurrence

of asthma in differently polluted areas
of the city, especially those areas where
the traffic load is dense, are compared
to the low traffic-dense areas in this
measure.

8. Personal interview of patients and
controls to get information about other
precipitating factors.

MATERIAL AND METHODS
1. Measurement of capacities of Upper

Respiratory Tract- For the measurements
of respiratory capacity-narrowing due to
atmospheric SO2  , NO2 and other gases–
Spirometry and Peak Flow Analysis
methods [PEFR] were used in asthmatics.
The results were compared with the
healthy controls.

2. Biochemical Testing—As it is proved
fact that the resultant anorexia and hypoxia
due to asthma is the cause of increased
RBCs and increased Lymphocytes and
Eosinophils in blood. Serum Hemoglobin
level is also increases due to severe
hypoxia. So the biochemical testing of the
above data’s was done. Serum
Hemoglobin gm% value was measured by
Sahil’s hemoglobinometer. The Serum
values of Eosionophils and Lymphocytes
were measured by using Neubauer’s
chamber for differential Counting.

3. Spirometry Analysis—For the measure-
ment of pulmonary function tests
Spirometry was done. The analysis was
done on some selected samples-42 only.
Through Spirometry –FVC (Forced Vital
Capacity) and FEV (Forced Expiratory
Volume in one second) were measured.
FEV1/ FVC (80-120 %)  : Normal
FEV1/ FVC (60-80 %)   :  Mild Obstruction
FEV1/ FVC (40-59 %)   :  Moderate Obstruction
FEV1/ FVC (< 40 %)     : Severe Obstruction

4. Peak Expiratory Flow Rate (PEFR)—
It was measured by Peak Flow-meter. It
was recorded Liters /Second. The patient



Journal of Environmental Research And Development            Vol. 2 No. 3, January-March 2008

482

had to take a deep breath and then blow
the air in a peak floe meter as fast as
possible. Probably the most important
innovation to aid in diagnosis and
subsequent treatment of asthma is the
PEFR. The Calculation was based on the
following formula :

  Daily Variability =

    
PEER Evening –  PEER Morning 

1/ 2(PEER Evening +  PEER Morning
100

(1) If variability is > 20% for at least
two weeks –asthma is present.

(2) If variability is >40% asthmatic
condition is severe.

(3) If variability is >60% it’s an urgent
condition.

Apart from these observations we had also
taken the anterior-posterior diameter of the
patients, because the diameter is increased
in asthmatic patients.

5.  Pulse Measurement—The pulse is
measured because “Pulsus Paradoxus” is
common symptom in an asthmatic
patient.The pulse rate is measured by Erna
Make digital recorder.

6. The measurements of pollutant
Gases—The released gases were
measured by Nova Smoke meter, which
is used for diesel & petrol vehicles.
Exhaust gas from vehicles is allowed to
impinge for a fixed duration on a wide filter
paper on standard quality held in the smoke
meter at a fixed distance from the vehicle
tail pipe. The smoke density of 60-70
Hartridge smoke units is considered to be
permissible smoke density. Particles were
collected on Anderson Teflon membrane
filters (37 mm diameter, pore size 2 µm)
using Harvard Impactors (Air Diagnostics
and Engineering, Naples, Maine, USA) to
collect PM as described elsewhere. The
air was sampled for 15 min every 2 h for a
total of approximately 42 hours per
sampling period. Pump flow rates were set
to 10 l/min, and sampling flows  were

measured before and after each sampling
period. The collection time was recorded
by an electronic timer.

7. The information regarding the degree
of pollution and occurrence of
asthma— in heavy traffic areas and low
traffic areas were collected by door to door
contact and were compared.

8. Personal Interview—The case history
related to Upper Respiratory Tract
Disorders was collected by interview
method and also the information related
to top feed of the affected child patient’s
was collected. The age range of the
patients was 11 years to 46 years. Most
of them belonged the 20-35 years age
range.

The estimated amount of Carbon
Monoxide from the diesel driven vehicles and
motorcycles was 12.34 and 16.77 Kgs
respectively. The Vagus nerve of the upper
respiratory tract is very sensitive for this gas,
the irritation of this nerve due to these air
pollutants causes narrowing and spasm of the
windpipe. The subjects (patients) were
undergone tests of Spirometry, for the
measurement of Vital Capacity (VC) of the
patients. The ratio between FVC (Forced Vital
Capacity) and FEV (Forced Expiratory Volume
in one second) were taken for grading degree
of obstruction in Asthma, during different
seasons and also with the congestion of vehicles
in the mentioned lane. With the increased
vehicle congestion, the severity of the disease
and the no of victims were observed increased
in numbers.

Thus the present study concludes that
the exhaust from the automobiles, congested
lane and situating near- by houses along with
the history of top feeding are precipitating factor
for the increasing rate and severity of Allergic
Bronchitis in Bilaspur city.

RESULTS AND DISCUSSION
The observations gathered by the study

and analysis are shown in Table 5.
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Table 5 :  RBC count in Asthmatics and Controls

 S.No RBCs million 
/cubic mm in       

Subjects 

RBCs million 
/cubic mm in 

Controls 
 

Level of Significant 
Difference 

‘t’ Value  [ df =26] 

1 4.8 4.1 
2 4.6 4.2 
3 5. 1 4.5 
4 4.6 4.3 
5 4.9 4.2 
6 4.9 4.4 
7 4.4 4.2 
8 4.6 4,4 
9 5.4 4.3 

10 4.8 4.1 
11 4.9 4.4 
12 4.8 4.3 
13 5.3 4.3 
14 4.6 4.4 

 
Calculated ‘t’ value=3.35* 
 
Tabulated value=  
    1.706      [0.05level ] 

2.479    [0.01 level] 
* Significant 

Level of  Di f f er ence in RBCs among Subjects & Contr ols

0
1

2
3

4

5
6

1 2 3 4

RBC Level i n Patients 4.8 4.5 5..1  4.6 4..8 4.7 4.4 5.2 5,0 4.8

RBC Level i n Contr ol s 0 4.2 4.5 4.3 4.2 4.4 4.2 4,4 4.3 4,5

Fig. 2 :  Graph showing RBC count in Asthmatics and Controls
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Table 6 :  WBC Count in Asthmatics and Controls

Serial WBCs 
thousands/cubic mm 

in Patients 

WBCs thousands/cubic 
mm in Controls 

Level of Significant 
Difference 
‘t’ Value  [ df =26] 

1 11,300 8,000 
2 15,200 10,200 
3 14,450 11,000 
4 12,800 12,100 
5 15,500 9,800 
6 16,000 11,200 
7 14,600 11,100 
8 14,600 12,100 
9 14,800 9,300 
10 15,300 11,000 
11 17,200 12,500 
12 15,800 11,210 
13 16,200 9,800 
14 11,700 11,800 

 
Calculated ‘t’ value= 3.60 
 
  Tabulated value=  

  1.706    [ 0.05level ] 
2.47      [0.01 level] 
 
* Significant 

Table 7 : Hemoglobin/gm % value in Asthmatics and Controls

Serial Hg/gm % values in Patients Hg/gm % values in 
Controls 

Level of 
Significant 
Difference 

‘t’ Value  [ df =26] 
1 14.8 12.1 
2 12.9 12.2 
3 15.3 11.5 
4 14.9 12.3 
5 14.8 11.2 
6 12.9 10.4 
7 12.9 9.2 
8 14.6 10.4 
9 15.0 11.3 
10 14.8 11.5 
11 14.9 12.4 
12 14.8 11.3 
13 15.4 12.3 
14 15.1 10.5 

 
Calculated ‘t’ value=     
9.1825 
 
  Tabulated value=  
 

1.706  [ 0.05level ] 
2.47     [0.01 level] 

 
* Significant 
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Table 8 : Results of Spirometry Analysis in Asthmatics and Controls

Serial Results of Spirometry 
Analysis in Patients 

Results of 
Spirometry 
Analysis in 
Controls 

Level of Significant 
Difference 

‘t’ Value  [ df =26] 

1 51.17 22.23 
2 40.80 14.28 
3 37.14 18.44 
4 50.90 19.16 
5 64.13 21.04 
6 65.58 18.81 
7 43.18 11.82 
8 61.42 19.88 
9 40.50 29.18 
10 52.45 11.43 
11 62.27 19.24 
12 44.54 22.11 
13 54.51 10.70 
14 39.04 14.30 

 
‘t’ value  = 10.862 
  Tabulated value=  
 

1.706 [ 0.05level ] 
2.47   [ 0.01 level] 

 
* Significant 

Table 9 : Results of Peak Expiratory Flow Rate  (PEFR)

Serial 
 

PEFR In Subjects/day in 
percentage 

PEFR in Controls/day 
in percentage 

Level of Significant 
Difference 

‘t’ Value  [ df =26] 
1 60.8 10.2 
2 22.8 8.4 
3 40.4 10.7 
4 66.7 11.3 
5 26.8 7.3 
6 39.0 13.6 
7 54.7 16.4 
8 25.1 4.6 
9 67.5 10.4 

10 33.8 12.5 
11 57.8 17.4 
12 44.2 7.4 
13 52.9 15.4 
14 37.6 15.4 

 
‘t’ value=     11. 808 

 
Tabulated value= 

1.706[ 0. 05level ] 
2.47   [ 0. 01 level 

 
* Significant 
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Table 10 : Vital Capacity Analysis in Asthmatics and Controls

Serial Results of Spirometry 
Analysis in Patients 

[ml] 

Results of Spirometry 
Analysis in Controls 

[ml] 

Level of Significant 
Difference 

‘t’ Value[ df =26] 
1 2100 3100 
2 2000 3000 
3 2200 3300 
4 2230 2900 
5 2000 3000 
6 2300 3200 
7 2100 3100 
8 1930 3300 
9 2400 3100 
10 2000 3300 
11 1890 3400 
12 2000 3200 
13 2100 3300 
14 2200 3100 

 
‘t’ value= 19. 2627 
 
     Tabulated value=  

1. 706 [ 0. 05level ] 
     2. 47  [ 0. 01 level 
 
 
* Significant 

Table 11 : Degree of Air pollution and rate of occurrence of asthma

Approximate amount of gases emitted per car /day* 
 

Serial 

Carbon Mono 
Oxide 

Nitrogen Oxide Sulfur 
Dioxide 

 

No of asthma  
victims in that area 

1 CO  
0.06-0.08 ppm/8-
10 hour average 

NO2 
0.048-0.053ppm 
annual average 

SO2 
More than 0.05 

ppm 
9 

2 CO 
0.02-0.04 ppm/8-
10 hour average 

NO2 
0.030-0.040 ppm 
annual average 

SO2 
Less  than 
0.043 ppm 

4 

3 CO  
0-0.02 ppm/8-10 

hour average 

NO2 
0.015-0.020 ppm 
annual average 

SO2 
Not Measured 3 

4 CO  
0.005 ppm/8-10 

hour average 

NO2 
0.005-0.010 ppm 
annual average 

SO2 
Not Measured 2 
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Table 12 : Results of Pulse Rate Analysis in Asthmatics and Controls

Serial Results of Pulse 
Rate 

Analysis in 
Patients 

Results of Pulse 
Rate 

Analysis in Controls 

Level of Significant 
Difference 

‘t’ Value  [ df =26] 
 

1 81 66 
2 70 71 
3 89 70 
4 78 72 
5 77 75 
6 79 72 
7 90 77 
8 81 65 
9 67 63 

10 79 72 
11 88 70 
12 80 73 
13 82 71 
14 88 73 

 
 
‘t’ value=     0. 5404 
 
  Tabulated value=  

1.706       [ 0. 05level ] 
      2. 47     [ 0. 01 level 
 
* Significant 

CONCLUSION
1. A significant difference has been observed

between patients and controls in their
RBCs million /cubic values.
(Patients =  4.879 million/cubic mm and
Controls 4.036 million/cubic mm).This
may be increased hypoxic state in patients,

which stimulates RBC release in blood but
also increases blood viscosities and other
related problems on the other hand.
(t Value = 3.35)

2. In asthmatic patients, who are living in
highly polluted area, have more
lymphocytes and total WBCs in their blood

Fig. 3 : Graph showing level of pollutant gases and number of asthma victims in Bilaspur city
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than the controls, who are resident of
lesser polluted area of Bilaspur city
(Patients = 14,675 WBCs /cubic mm and
Controls = 10,793 cubic mm). Gaseous
pollution and resultant asthma is a stressful
condition for human body, so WBC count
is increased significantly in the patient.
(t Value= 3.60)

3. Because of the upper respiratory
narrowing of the affected persons, due
of automobile exhaust and the released
gases like SO2, CO2 and CO, the resultant
anorexia causes increased Hemoglobin
gm % values in patients in comparison to
the controls (Patients = 14.507 gm % and
controls = 11 gm % only). This is also a
pollution effect on the human body, which
is severe hypoxic. (t Value= 9.1825)

4. The per day variability in the respiratory
capacities in very sensitive indicator of
respirator insufficiency, it was observed
very high in pollution affected persons
than healthy controls (In Patients daily
variability = 50.454 and in controls =
18).This is due to high respiratory pulsation
created by the automobile gases.
(t Value= 10.862)

5. The measurement of Vital Capacity is
good indicator of respiratory capacities, it
was observed significantly lesser in
affected persons than the controls.
(p patients = 2103.57143 and controls =
3,164).This is due to narrowing of the
respiratory passage caused by pollution.

6. The pulse is increased due to deficiency
of oxygen, this is known as Pulsus
Paradoxus, this symptom was found
pollution affected patients, not in normal
controls.(Average pulse rate in patients =
81 and in normal controls = 70 times/
min).This is again an hypoxic effect
exerted by pollution resulted gases on the
human respiration.  [t Value = 19.2627]

7. The level of Nitrogen Oxide in increased
amount is estimated to be highly

correlated with the occurrence of Asthma
[ r = 0.9311] ,also the Carbon Dioxide level
showed the same Asthma precipitating
trend.[ r = 0.98925], but no significant
difference was observed in pulse rates of
subjects and controls.

All the observations show that :
(i) The polluted area of Golbazar of

Bilaspur city has the estimated amount of
Carbon Monoxide from the diesel driven
vehicles and motorcycles was 12.34 and 16.77
Kgs respectively. The Vagus nerve of the upper
respiratory tract is very sensitive for these two
gases, the irritation of this nerve due to these
air pollutants causes narrowing and spasm of
the windpipe.

(ii) Out of the total studied subjects [96],
14 were found suffering from severe asthma.11
of the reported patients were the resident of
Golbazar area. They were having moderate to
severe asthma and especially they were having
narrowing of their upper respiratory passage,
which is the characteristic property of CO on
the human respiratory status.

So, finally we conclude that there is a
significant unvariate association between
exposure to vehicular exhaust and occurrence
of asthma and other related symptoms, but it is
premature to conclude that these variables are
casually associated data ,from a number of
sources suggest that this association is worthy
of further study.
Recommendations
1. Opening of driver training institutions for

training of the future drivers and updating
the skills of present drivers for better
driving habits. A help of petroleum
conservation research association, a
wing of Ministry of Petroleum, Govt  of
India may be taken in this regard.

2. Making obligatory to each transport
operator to get his vehicle checked for
smoke emission and analysis of exhaust
gases, incidentally this will also create
job opportunity for unemployed youth.
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3. To create awareness among the people,
hoardings and slogans depicting the need
for conservation and threat of air
pollution should be widely displayed to
public places.

4. Battery driven vehicles and use of
C.N.G may be better alternatives.
Therefore, researches focused in this
field should be encouraged.
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