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ABSTRACT KEYWORDS
Thereis growing concern about health effects of air pollution in Kolkata. Air pollution;
Purpose of present study was analyzing relationship between levels of air Vital capacity;
pollutantsand vital capacity of adult malelivingintwo different air pollut- Male;
ant zones of Kolkata, West Bengal. Air pollution data of two ambient air Kolkata.

quality monitoring stationslocated at Rabindrabharati and VictoriaMemo-
rial was collected from West Bengal Pollution Control Board, Kolkatafor
period from January 2012 to March 2012. Study was conducted on two
hundred mal es of age range 17-22 years, subdivided into two groups from
living within 3km radius of that two monitoring stations. Vital capacity was
measured in standing position with simple spirometer. Results were ex-
pressed as mean + SD. Independent samples T test was conducted to
compare between two groups. Resultsrevea ed that PM 10, SO, concentra-
tions were significantly higher in Rabindrabharati, whereas no significant
differences were noted in NO,and CO concentrations though values were
higher at Rabindrabharati than VictoriaMemorial. Vital capacity was sig-
nificantly lower in males of Rabindrabharati. Association between higher
pollutant concentrations and reduced vital capacity suggested that there
may be effect of air pollution on vital capacity aswell as lung function in

studied population.

INTRODUCTION

Air pollution hasbecome such aninvasive problem
acrossthe country that there are practically no spaces
left unaffected. About half of theWorld’s population
now livesin urban areas because of the prospect for a
better quality of life. These dense popul ationsare caus-
ing excessstress on the natural environment, with of
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effectsat urban, regional and global levels. Intoday’s
world, air pollution has become one of thetroublesto
people of themegacities. Harmful consequencesonthe
body from pollutants are multifactorial, with acute or
chronic exposuresincluding causes of cardiovascular
diseeseandimpairing pulmonary function’™l, Street traffic
generate suspended particul ate matter (SPM), oxides
of sulphur (SOx), oxides of nitrogen (NOXx), and car-
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bon monoxide (CO), which makesunfavorablehedlth
effectson theexposed popul ation. Severa studieshigh-
lighted the important role of ambient air pollution to
excessmorbidity and mortality!?3. Schweld“ found a
sgnificant positive correl ation between environmenta
pollution, decreased pulmonary functionsand respira:
tory morbidity. According to Peterset al.® particul ate
air pollution has been concerned in contributing to the
incidenceand severity of respiratory disease. Particu-
lateair pollution has been correlated withincreasein
hospital admissionsfor cardiovascular and respiratory
disease and mortality in many countries®” including
India®®. Pulmonary functiontesting measuresthefunc-
tion of lung capacity and lung and chest wall mechanics
to determinewhether or not the patient hasalung prob-
lem. Vitd capacity isanimportant index in pulmonary
function,

Kolkataisoneof themost polluted metropolitan cit-
iesinindia Vehicular pallutionisnolonger just aninsub-
stantial threat in Kolkata- astheair grows perceptibly
darker. Many studies on Vital capacity in the genera
popul ation have been carried out previoudy in Indiaand
abroad™-19, A study by Chattopadhyay et al'" reveded
that anumber of school sudentsinKolkatacity are hav-
ing different typesof respiratory symptoms. Inthema-
jority of the studies, researchersdea with community
level or broader air pollution. But researchisneeded to
investigatetheeffectsof air pollutioninnon-occupation-
ally exposed subjects residing in different areas of
Kolkata. Inthepresent sudy an atempt had been made
to evduatetheeffect of air pollution onvita capacity of
adult maeresdingintwo different zonesof Kolkataex-
posed totwo different leve of air pollution.

EXPERIMENTAL

Selection of place

Study areaswere chosen from Kolkata, West Ben-
gd. Theair pollution data of the period from January
2012to March 2012 was collected from West Benga
Pollution Control Board (WBPCB), Kolkata
(Wwww.wbpch.gov.in) which included the pollutant lev-
elsat thetwo ambient air quality monitoring stations
located at Rabindrabharati (North Kolkata) and Victoria
Memoria (Central Kolkata). Themajor air pollutants

A comparative study of vital capacity of adult males

ESAIJ, 8(6) 2013

monitored at these stations were particul ate matter
(PM10), sulphur dioxide(SO,), nitrogen dioxide(NO,)
and carbon monoxide (CO).

Subjects

Study was conducted on two hundred maesof the
agerange 17-22 years, subdivided into two groups -
living within 3 km radius of that two monitoring sta-
tions. All the participants (subjects) wereresident in
thosetwo zonesfor aminimum period of threeyears.
Subjectswith acute or chronic respiratory illness, past
or present history of smoking, systemicillnessand on
chronic medication wereexcluded from thestudy. All
ingtitutiond policies concerning the human subjectsin
research werefollowed. Ethical approva wastaken
from thecompetent authority.

Data collection

Thedatacollected included anthropometric param-
etersand measurement of vital capacity.

Anthropometric parameters

Standing height in cmwas measured with shoesre-
moved, feet together. Weight in kg was measured with
shoes and Jacketsremoved.

Body surface area (BSA) and Body mass Index
(BMI) werecal culated by Du-Boisand Du-Bois For-
muld*® and Metzer’s equation™® respectively.

Deter mination of vital capacity

Vital capacity was measured in the standing posi-
tionwith smple spirometer. The subject wasasked to
stand comfortably, facing the spirometer sothat thesub-
ject can seethe movement of the bell. The subject is
askedtoingpireasdeeply and asfully aspossbletofill
thelungs. Thenwhilekeeping thenostrilsclosed witha
nose clip and the mouthpiece held firmly between the
lips, thesubject isasked to expd al theair that he can
with maximum effort into the spirometer. Theforced
expiration should be degp and quick but without haste.
Three satisfactory readings weretaken at interval s of
five minutes and the highest among thethreewas ac-
cepted®,

Satistical analysis

All thevauesare expressed asMean + Standard
Deviations(SD). Statistical packagefor thesocid sci-
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ence (SPSS) version 20 was used for analysis. Inde-
pendent samples T test were adopted for statistical
analysisof thedata

RESULTS
Theambient air quality data(Mean+ SD) as re-

ported by WBPCB in the two areas of Kolkata are
shownin TABLE 1. Valuesof PM10 of both regions
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were much morethan the national ambient air quality
standards, while SO, and COwerewithinthestandards.
On the other hand, NO, of Rabindrabharati showed
higher valuesthan standard but was|ower in other zone.
Comparison of thetwo ambient air qudity datareveded
that PM 10 and SO, weresignificantly higher (p<0.01)
in Rabindrabharati thanVictoriaMemorid zonewheress
no significant differencewas obtainedinNO,and CO,
athough vaueswerehigher in Rabindrabharati area.

TABLE 1: Leve of significanceof differencein air pollutant concentration between two zonesof K olkata

Air Pollutant National Ambient Air Quality Standard  Rabindrabharati  VictoriaMemorial ‘T’ —test
PM10 (ng/m3) 100 184.03 + 53.76 125.27 £ 63.59 p<0.01
SO2 (ug/m3) 80 28.34+ 16.27 7.15+4.20 p<0.01
NO2 (ug/m3) 80 81.60 + 49.16 75.02+43.15 NS
CO (mg/m3) 04 1.59+1.76 1.4414+0.78 NS

Theanthropometric parametersand vital capacity
of theadult malesresiding inthetwo zones of Kolkata
areshownin TABLE 2. No statistical differencewas
observed between the groups on these anthropometric
parameters. But vital capacity wassignificantly higher
(p<0.01) inmdesof VictoriaMemoarid zonewhen com-
pared to Rabindrabharati zone.

TABLE 2: Level of significance of differencein anthropo-
metric parameter sand vital capacity of adult male

Adult male
Victoria

Parameters  Rabindrabhar ati 2 ‘D-test
(n =100) M er_norlal
(n=100)
Height (cm) 16556+ 5.80 164.61+5.61 NS
Weight (kg) 56.34 + 4.61 56.03+4.39 NS
BSA (m2) 1.62+0.06 1.61+0.08 NS
BMI (kg/m2) 20.66 + 2.44 20.68+1.40 NS
Vital Capacity (1) 3.58 £ 0.38 4,08+ 0.37 p<0.01
NS= Not Significant
DISCUSSION

Literature suggeststhe adverse effects of long-term
exposureto ambient air pollution onlung function?Y .
Theeffects of outdoor air pollution both from acute
and long term exposure make therisk of respiratory
symptoms, declined lung function, add to daily admis-
sonto hospita with cardiorespiratory diseases, aswell
asincreasing mortaity!?%, Gauderman et al’*? showed
theeffect of air pollution onlung devel opment from 10

to 18 yearsof age. A study by Scarlett et al’® revea ed
satistically significant adverseeffect of airbornerespi-
rable parti culate matter, measured as PM 10, on lung
functionin childrenin south-east England. A relation-
ship between SO, exposure and daily mortality, mor-
bidity and areduction of FEV 1 has been reportedin
urban areas?®l. Long term NO exposure also addsto
respiratory symptoms and reduced lung function pa-
rameters. Chang et al'?”! concluded that the short-term
exposureto O, and PM 10 was associated with reduc-
ingFVC& FEV1and CO& SO, exposurehad astrong
1-dlag effect on FV C and FEV 1 of adol escent school
studentsin amass screening programin Taipei city,
Taiwan. According to the study by Peters et al.[?8
PM10, PM2.5, and NO, were each significantly cor-
related with lower FVC, FEV1 and maximal
midexpiratory flow (MMEF) in Southern California
public school children. Air pollution exposure mainly
occursby inhalational route, and hence airway epithe-
liumisfirg to beaffected. Theairway epithdiuminre-
sponse, rel easesreactive mediators, which play anim-
portant roleintheinflammatory responsg?,

The present study a so showed thefact of unfavor-
ableeffect onlung function onadult mae. Air pollutant
concentration washigher in Rabindrabharati zonethan
VictoriaMemoria zone of Kolkata. Some of the pol-
lutants showed significantly higher values in
Rabindrabharati zone. Participants of thetwo regions
werefrom same soci o-economic and nutritiona status.
One group camefrom Rabindrabharati zonewherethe
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air pollutant level was high and the other group was
fromVictoriaMemorid zonewherethepollutant level
waslow. Resultsdemonstrated that therewereno sig-
nificant differencesinther age, heght, weight, BSA and
BMI aso. However, vital capacity was lower in the
malesfrom Rabindrabharati zone. Hence, it comesinto
viewsthat it wasonly environmentd factorswhichmight
bethe maor determining factor for the differencein
vital capacity. Automobileexhaust isamgjor cause of
pollution in urban areas. A relationship between the
occurrence of certain symptoms and household loca-
tion with respect to distancesfrom roadside has been
reported by Nakai et al.l?%. Study by Gao et al.*)
reported that |ong-term exposureto higher ambient air
pollution level swas associated with lower lung function
in Chinese schoolchildren, especialy among boys.
Chattopadhyay et al.l*” found that anumber of school
students of Kolkatacity are having different types of
respiratory symptoms and concluded that long-term
effect of exposureinto such environment may devel op
lung functiond impairments.

Severd studieshave shown the associ ation of at-
mospheric pollutantsto many typesof health problems
of many body systemsincluding the respiratory, car-
diovascular,immunologicd, heematologica, neurologi-
cal and reproductive devel opmental systems. Some
studies havereported theincreasesin respiratory and
cardiovascular problemsat outdoor pollutant levelswell
bel ow standards set by such agenciesasthe USEPA
(United States Environmenta Protection Agency) and
WHORH, Adverseeffectson respiratory heath arenot
bounded to high concentrations of air pollutants, but
have al so been observed at relatively low concentra-
tiong®. Deleterioushed th effects may result from ex-
posureto pollutants at concentrationsthat arelower
than recommended standards. Indeed, research to date
hasfaledto establisha‘““threshold” limit for which there
isno adverse health effect’®. A cross-sectional study
of respiratory symptomsand repeated pulmonary func-
tion testinginthree zonesfrom two geographicdly dif-
ferent areasin Tokyo, revealed that exposureto auto-
mobile exhaust may be correlated with respiratory
symptoms?®. Ancther study by Roy et al., 2012134
reveal ed that exposure to ambient particul ate matter
was associated with decreased growth inlung function
among Chinesechildren. So, in our study thelower vi-
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ta capacity of sedentary adult male of Rabindrabharéti
zone might be duetheimpact of higher air pollutants
whichwarrantsfurther investigation.

CONCLUSIONS

Thepresent finding provide supportsthat exposure
to highair pollutant concentration might be cause of
decreasad vitd capacity of adult malecomparingtothose
who were exposed to less air pollution which needs
furtherinvestigation.
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