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Abstract :  Traffic policemen working in the busy traffic signal areas get
exposed to the vehicular emissions for years together. The fumes, chemicals
and part icles present in the emission are reported to be damaging to the
lung functions of these individuals. Since there were no data available on
the PFT parameters of traffic police personnel of Pondicherry,  this study
was taken up to assess the effect of traffic air pollution on their pulmonary
func t ions .  PFT paramete r s  were  recorded  in  age-  and  BMI-matched  30
traffic police personnel (study group) and 30 general police personnel (control
group) of male gender. As chronic smoking is known to be a critical factor
in  a l t e r ing  lung  func t ion ,  PFT paramete r s  were  compared  be tween  the
smokers as well  as nonsmokers of both the groups.  In nonsmokers,  there
was significant decrease in VC (P<0.05), FEV1 (P<0.01), FEF-25 (P<0.05)
and PIF (P<0.05) in study group compared to the control group.  In smokers,
the re  was  s ign i f i can t  dec rease  in  VC (P<0 .05) ,  FEV 1 (P<0 .0001) ,  PEF
(P<0.0001), MVV (P<0.0001), FEF-25 (P<0.0001), and PIF (P<0.01) in study
group compared to the control group. These changes indicate restriction to
the  lung expansion,  obst ruct ion and narrowing of  the  a i rways  in  t raf f ic
police personnel compared to the general police personnel. This may be due
to  exposure  to  vehicular  pol lu t ion for  severa l  hours  in  a  day for  many
years  caus ing  dec reased  func t iona l  capac i ty  o f  the  lungs  and  chron ic
smoking worsens the condi t ion.
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particles and gases from vehicular emission
l ike  ca rbon  d iox ide ,  ca rbon  monoxide ,
su lphur ,  benzene ,  l ead ,  n i t rogen  d iox ide ,
nitric oxide and black smoke etc.  may play
a  ro le  in  the  pa thogenes i s  resp i ra to ry
d iseases .  The  tox ic  chemica l s  and  gases

INTRODUCTION

Envi ronmenta l  fac tors  a re  be l ieved  to
play a significant role in the development of
allergic respiratory diseases, such as asthma
and  rh in i t i s .  The  presence  of  var ious
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J  e t  a l  per formed PFT on Niger ian  t ra f f ic
wardens and found a  s ignif icant  dif ference
in peak expiratory f low rate  (PEFR),  FEV1

and FVC between traffic wardens and control
sub jec t s  (5 ) .  Saenghi runva t tana  S  e t  a l
measured  PFT in  t ra f f ic  po l icemen of
Bangkok  by  v i ta lograph .  They  observed
abnormal  pu lmonary  func t ions  in  25% of
sub jec t s .  The  abnormal i t i es  inc luded
res t r i c t ive  lung  func t ion ,  smal l  a i rways
obstruction and large airways obstruction (6).
In  ano ther  s tudy  car r ied  ou t  on  t ra f f ic
pol icemen of  Bangkok,  Kar i ta  e t  a l  found
tha t  the re  was  no  cons i s ten t  t rend  of
decreased pulmonary function (7).  However,
when age, height and smoking indices were
matched with general  police,  who were the
cont ro l  subjec ts ,  the  mean  leve ls  of  FEV 1

and maximal expiratory flow rate in 25% of
vital capacity (V 25) were significantly lower
(7).

De  Toni  A e t  a l  s tud ied  resp i ra to ry
diseases in a group of traffic police officers
with  a  f ive  year  fol low-up.  They observed
that  there were upper respiratory symptoms
in 28% traffic policemen assigned to traffic
cont ro l  and  11% of  the  admin is t ra t ive
workers  (8 ) .  P ro ie t t i  L  e t  a l  s tud ied  the
preva lence  of  resp i ra tory  symptoms and
al le rg ic  sens i t iza t ion  in  a  group of  t ra f f ic
police officers exposed to urban pollution in
Catan ia .  They  found  tha t  the  sub jec t s
exposed to urban pollution showed a greater
prevalence of symptoms (cough, wheeze and
dyspnoea) ,  and  pos i t ive  reac t ion  to  sk in
allergy tests compared with the non-exposed
group; this was not statist ically significant.
Also, alterations in respiratory function tests
were  more  f requent  in  the  non-exposed
compared to the exposed group. The highest
prevalence of cough, dyspnoea and wheezing
was detected in  smokers  compared to  non-

re leased  f rom vehicu la r  emiss ion  produce
i r r i ta t ion  and  a l le rgy  in  the  lungs  and  a i r
passage of  individuals  who are  exposed to
them for a long time. Traffic policemen who
work  in  the  busy  t ra f f ic  s igna l  a reas  fo r
years together are exposed to the risk of air
t ra f f ic  po l lu t ion .  In  the  long  run ,  the
pollutants  may produce disease l ike asthma
and  bronchi t i s  in  the  exposed  ind iv idua ls
wi th  changes  in  normal  lung  func t ions .
Pu lmonary  func t ion  tes t s  us ing  a
computer ized  sp i rometer  assess  a l l  the
parameters  of  the respiratory functions and
give a fair idea about the respiratory health
of  an  indiv idual .  Therefore ,  these  changes
can  be  observed  even  before  the  d i sease
becomes  symptomat ic  by  a  de ta i led
assessment  o f  pu lmonary  func t ion  tes t s .
Pondicher ry  i s  a  smal l  c i ty  wi th  a  l a rge
number  o f  veh ic les .  This  s tudy  a imed a t
eva lua t ing  the  pu lmonary  func t ion  tes t
parameters  in  t ra f f ic  po l icemen of
Pondicher ry  to  measure  the  changes  and
compare  the  f ind ings  wi th  genera l  po l ice
personnel to assess the effect of exposure to
long term vehicular  pol lut ion.

Various s tudies have been conducted to
assess  the  resp i ra to ry  hea l th  s ta tus  o f
individuals exposed to pollutions by recording
di f ferent  PFT parameters  (1–3) .  Evans  RG
et  a l  inves t iga ted  the  e f fec t s  o f  emiss ion
f rom the  in te rna l  combus t ion  engine  on
pulmonary  func t ion  and  resp i ra to ry
symptoms in  men  co l lec t ing  to l l s  and
directing traffic in areas with high levels of
a i r  po l lu t ion ,  known as  b r idge  and  tunne l
officers. They found that the tunnel workers
had  s ign i f ican t ly  lower  FEV 1s  ( fo rced
expiratory volume at one second) and lower
FVCs ( forced  v i ta l  capac i ty ) ,  r esp i ra to ry
symptoms and  h igher  ca rboxyhemoglobin
levels than the bridge workers (4). Ogunsola
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unconges ted  s t ree t s ,  bu t  no t  s ta t i s t i ca l ly
signif icant .  Rhini t is  and rhinoconjunct ivi t is
tended to improve to a greater extent in the
congested streets; the difference between the
areas was significant for the degree to which
rhinitis interfered with daily activities. Peak
f low var iab i l i ty  t ended  to  improve  in  the
uncongested areas .  Thus,  reduced pol lutant
leve l s  p robab ly  a l l ev ia ted  rh in i t i s  and
rhinoconjunct ivi t is ,  but  had l i t t le  effect  on
lower respiratory symptoms (12).

S teerenberg  e t  a l  s tud ied  the  t ra f f ic -
re la ted  a i r  po l lu t ion  e f fec t s  on  peak
expi ra to ry  f low,  exha led  n i t r i c  ox ide ,  and
inf lammatory  nasa l  markers .  The  urban
school  chi ldren,  who were exposed to high
leve l s  o f  n i t r i c  ox ide ,  n i t rogen  d iox ide ,
carbon monoxide and black smoke compared
to  the  suburban chi ldren,  had higher  mean
levels of peak expiratory flow, exhaled nitric
oxide and more interleukin-8, urea, uric acid,
albumin and nitric oxide metabolites in nasal
lavage  than  d id  suburban  ch i ld ren .  Peak
expiratory f low, exhaled nitr ic  oxide levels
and  nasa l  markers  were  assoc ia ted  wi th
levels  of  par t icula te  mat ter  wi th  d iameters
less  than  or  equa l  to  10  microm,  b lack
smoke ,  n i t rogen  d iox ide  and  n i t r i c  ox ide .
Thus, urban children had increased levels of
in f lammatory  nasa l  markers  and  the i r
responses were more pronounced than were
the suburban children’s response to the same
increment in air  pollut ion (13).  Nakai  S et
a l  in  a  cross-sect ional  s tudy in  Hodogaya,
Japan,  between different  levels of  exposure
to automobile exhaust followed by repeated
Pulmonary  func t ion  tes t s  fo r  4  years ,
sugges ted  tha t  exposure  to  road  t ra f f ic
pollutants may be associated with respiratory
symptoms.  They  found  tha t  repea ted
pulmonary  func t ion  tes t ing  d id  no t  revea l
any consistent differences (14).  Lubinski W

smokers within each group (9). Volpino P et
al  evaluated the effects  of  urban pollutants
on respiratory and cardiovascular  funct ions
in exposed traffic policemen of Rome. They
observed  no  s ign i f ican t  d i f fe rences  in  the
mean values of resting ventilatory capacity,
the forced spirometric test ,  or in blood gas
parameters  be tween  the  g roups .  The i r
findings suggested that chronic occupational
exposure  to  u rban  po l lu tan t s  reduces
res i s tance  to  phys ica l  e f for t  and  increases
the  r i sk  o f  ca rd iovascu la r  and  resp i ra to ry
changes  inc lud ing  s l igh t  hypoxemia  (10) .
Sekine  K e t  a l  inves t iga ted  the  long  te rm
effects of exposure to automobile exhaust on
the pulmonary functions of female adults in
Tokyo, Japan. They observed high prevalence
ra te  o f  resp i ra tory  symptoms and  a  l a rger
decrease  of  FEV 1  in  the  g roup  exposed  to
maximal level of air pollution compared with
those living in areas with low levels of air
pol lu t ion.  Also ,  a  s ignif icant  d i f ference  in
pers i s ten t  ph legm and  brea th lessness  was
found.

Since the traffic density is larger in areas
with high air pollution, the differences among
the  groups  may  re f lec t  the  e f fec t  o f  a i r
po l lu t ion  a t t r ibu tab le  to  par t icu la te  mat te r
found in automobile exhaust (11).  Burr ML
et al of Cardiff, UK, studied the prevalence
of  resp i ra tory  symptoms in  res iden ts  o f
conges ted  s t ree t s  exposed  to  a i r  po l lu t ion
f rom vehic le  exhaus t  and  compared  the
resu l t s  wi th  res iden ts  o f  unconges ted
s t ree t s .  They  a l so  fo l lowed  up  a f te r
construction of a by-pass road to reduce the
vehicular  conges t ion .  They found no  c lear
or  cons i s ten t  d i f fe rences  be tween  the
residents of the two areas initially in terms
of symptoms or peak flow variability. After
one year of the bypass, the improvement in
ches t  symptoms was  grea te r  in  the
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a  s ta t i s t i ca l  model  to  es t imate  tha t  an
increase of  100 microg/m3 of  the  pol lutant
PM10 could reduce the mean peak expiratory
flow rate of an individual by approximately
3.2 l/min (19). Chhabara SK et al have studied
the effect of air pollution on the residents of
Delh i  and  found  tha t  lung  func t ion  of
asymptomatic  non-smokers was consistent ly
and significantly better among both male and
female residents of the lower pollution zone
(20) .  Recen t ly ,  Zhang  e t  a l  have  repor ted
tha t  au tomobi le  ty re  co l lo ida l  pa r t i c les
induced  a l l e rg ic  damage  of  resp i ra to ry
system in traffic policemen in China (21).

Thus, many studies have been conducted
across  the  wor ld  on  a i r  po l lu t ion  and  i t s
effect on exposed individuals. But, there are
limited studies in India regarding pulmonary
func t ion  parameters  in  t ra f f ic  po l icemen.
Espec ia l ly ,  no  sys temic  s tudy  has  been
conducted in traffic policemen in Tamilnadu,
Pondicherry region of India.  Therefore,  this
s tudy  was  conduc ted  to  assess  the  e f fec t
of  a i r  po l lu t ion  on  t ra f f ic  po l icemen of
Pond iche r ry .

MATERIALS AND METHODS

This study was carried out in 30 traffic
po l ice  personne l  and  30  genera l  po l ice
personnel  of  Pondicherry .  The approval  of
JIPMER research council  and human ethics
committee were obtained and subjects  were
properly explained about the aim, objectives,
methodology ,  expec ted  ou tcome and
implicat ions pr ior  to  the commencement  of
the  s tudy.  Wri t ten  informed consents  were
obta ined  f rom a l l  the  sub jec t s .  Al l  the
subjec t s  were  males .  The  t ra f f ic  po l ice
personnel (study group) were between 29 to
50 years of age and with 5 years of exposure
to air traffic pollution; that means they were
working for a minimum of 5 years in busy

et  al  s tudied the inf luence of  air  pol lut ion
on pulmonary function in healthy young men
from different regions of Poland. They found
signif icant  airf low l imitat ion in the central
and peripheral bronchi in all subjects. In the
central bronchi there was FEV1 /FVC < 70%
and FEV1 < 80% of  the  predic ted value.  In
the peripheral bronchi, there was FEV1 /FVC
> 70% and FEF (50)  < 70% of the predicted
va lue .  The  persons  exposed  to  h igh  a i r
po l lu t ion  leve l s  had  h igher  percen tage  of
a i r f low l imi ta t ion  in  cen t ra l  as  wel l  as
peripheral  bronchi (15).

Ingle et al studied the effects of exposure
to  veh icu la r  po l lu t ion  and  resp i ra to ry
impairment  of  t raff ic  pol icemen in  Jalgaon
city,  India.  The PEFR, FEV1 and FVC were
significantly affected in traffic policemen as
against the control group of population (16).
Rao NM et  a l  have s tudied the  pulmonary
function status of shopkeepers of Ahmedabad
exposed to auto exhaust pollutants and found
s ign i f ican t  impai rment  in  FEV 1% and  FEF
25–75% in  h igh  pol lu ted  area  shopkeepers
(17). Kumar KS et al studied the respiratory
symptoms and  sp i romet r ic  observa t ions  in
re la t ion  to  a tmospher ic  a i r  pol lu tants  in  a
sample  of  u rban  popula t ion  in  Hyderabad ,
India.  They observed higher respiratory and
venti latory abnormali t ies  in the commercial
a reas ,  which  a re  assoc ia ted  wi th  h igher
mean and peak levels of SO2 and NOx (18).
Sharma M e t  a l  s tud ied  the  e f fec t s  o f  a i r
po l lu t ion  on  the  resp i ra to ry  hea l th  o f
subjects who lived in three areas of Kanpur,
Ind ia .  They  observed  tha t  sub jec t s  who
resided at clean area performed at predicted
va lues  more  of ten  than  d id  sub jec t s  who
l ived  a t  more  po l lu ted  a rea .  Subjec t s
who were  more  exposed  to  a i r  po l lu t ion
demons t ra ted  a  subs tan t ia l  average  def ic i t
in baseline FVC and FEV1. The authors used
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t ra f f ic  a rea .  The  genera l  po l ice  personne l
(control group) were between 28 to 50 years
of age. Height and body weight was measured
to calculate the body mass index (BMI).  A
primary screening was done in the medicine
outpatient department of JIPMER to exclude
gross  pu lmonary  d i seases ,  ana tomica l
deformi ty  of  the  ches t  o r  sp ine  tha t  may
af fec t  the  resp i ra to ry  parameters  o r  any
infec t ive  lung  d i seases  l ike  tubercu los i s .
Subjec t s  hav ing  any  known ana tomica l
deformi ty  of  the  ches t  o r  sp ine  tha t  may
af fec t  the  resp i ra to ry  parameters  o r  any
infect ive  lung diseases  or  gross  pulmonary
diseases were excluded from the study. The
subjects  were fur ther  divided into smoking
and non-smoking group with 15 subjects in
each group, based on their  smoking history
and  age  and  BMI were  matched .  The
data sheet  of  the subjects  was col lected in
the  form of  ques t ionna i re  and  was  kep t
confident ia l .

Pu lmonary  func t ion  tes t  (PFT) ,  ca r r ied
out  wi th  the  he lp  of  a  computer ized
sp i rometer  i s  a  non- invas ive  and  qu i te
accura te  method  of  assess ing  resp i ra to ry
health status of an individual,  specially the
vent i l a t ion  func t ions  o f  lung .  PFT
parameters  were  measured  by  Micro lab
sp i rometer  o f  Micro  Medica l  L imi ted  of
Roches te r ,  England .  At  the  beg inn ing ,
sa t i s fac tory  demons t ra t ions  were  g iven
regarding the equipment  and the procedure
of the study. The following parameters were
recorded  by  the  computer ized  sp i rometer :
vital capacity (VC), forced expiratory volume
in  1  second  (FEV 1) ,  peak  exp i ra to ry  f low
(PEF),  FEV1 as a percentage of VC (FEV1/
VC), forced expiratory flow at 25% of volume
as  a  percen tage  of  VC (FEF25%),  fo rced
expi ra tory  f low a t  50% of  vo lume as  a
percen tage  of  VC (FEF 50%) ,  fo rced

expi ra tory  f low a t  75% of  vo lume as  a
percen tage  of  VC (FEF-75%) ,   fo rced
expira tory  f low at  25-75% of  volume as  a
percentage of  VC (FEF 25-75%),  maximum
voluntary ventilation (MVV), peak inspiratory
flow (PIF), forced inspiratory flow at 50% of
inhaled volume (FIF50%), and t idal  volume
(TV).

Before recording,  subjects  were al lowed
to  re lax  in  and  fami l ia r ize  wi th  the
laboratory environment. They were asked to
inhale  from and exhale  into the disposable
mouthpiece of the spirometer twice. The lips
were  t igh tened  a round  the  mouthp iece  to
prevent  leakage of  a i r  and the  noses  were
c l ipped  to  a l low a i r f low only  th rough  the
mouthpiece  to  and  f rom the  lungs .  The
maneuvers were repeated thrice and the best
of  the  three  readings  was taken.

RESULTS

The  co l lec ted  da ta  were  ana lyzed  by
Students ’  t  t e s t  and  the  va lues  were
expressed as Mean±SE. The age, body weight
and BMI were compared between the control
and  s tudy  groups .  I t  was  found tha t  there
was no significant difference between the two
groups  (Table  I ) .  Compar i son  was  made
be tween  nonsmokers  o f  genera l  po l icemen
and that of traffic policemen. It was observed
tha t  the re  was  s ign i f ican t  decrease  in  VC
(P<0.05), FEV1 (P<0.01), FEF-25 (P<0.05) and

TABLE I : Demograph ic  f ea tu res  o f
con t ro l  and s tudy  g roups .

Contro l  group S tudy  group
(n=30) (n=30)

Age  (yea r s ) 3 7 . 1± 0 . 9 3 38 .83± 1 . 1 7
Weigh t  (kg) 6 8 . 9± 1 . 1 4 70 .96± 1 . 0 6
Heigh t  ( cm) 168 .5± 0 . 6 5 166 .8± 0 . 8 3
BMI (kg/m 2) 24 .26± 0 . 5 7 25 .50± 0 . 4 8

Values  a re  Mean±SE.
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DISCUSSION

The most important function of the lung
is to maintain tension of oxygen and carbon
diox ide  of  the  a r te r ia l  b lood  wi th in  the
normal range. This is achieved by uptake of
oxygen from the inspired air  and giving up
carbon  d iox ide  in  the  exp i red  a i r .  The
fundamenta l  mechanisms  involved  in
attaining this goal are ventilation, diffusion
and perfusion. The computerized spirometers
used by most  of  the hospitals  and research
labs  assess  the  vent i la t ion  funct ion  of  the
lung  (22) ;  such  as  the  TV recorded  g ive
an  idea  about  the  normal  requ i rement  o f
oxygen during rest,  FEV1/FVC indicates the
obst ruct ive  or  res t r ic t ive  type of  d isorders
of lung, FEF25-75% reflects patency of small
and large airways and so on. Various studies
have  been  car r ied  ou t  in  Ind ia  as  wel l  as
ou ts ide  Ind ia  to  eva lua te  the  e f fec t  o f
po l lu tan t s  on  the  resp i ra to ry  paramete rs .
But ,  no  s tudy was  done  in  Pondicherry  to
assess the effect  of  air  t raff ic pollution on
the  resp i ra to ry  hea l th  o f  t ra f f i c  po l ice
personne l .  In  the  p resen t  s tudy ,  to  assess
the effect of traffic air pollution per se we
compared  the  PFT parameters  in  non-
smokers  of  both the  groups af ter  matching
the  age  of  the  ind iv idua ls ,  s ince  chron ic
smoking affects the lungs and alters the PFT
p a r a m e t e r s .

Vi ta l  capac i ty  i s  the  maximum amount
of air taken in or out of the lungs per breath.
MVV is the maximum amount of air breathed
in or out of the lungs per minute (MVV =
VC × Respiratory rate).  Both are indicators
of functional capacity of the lungs. In case
of increased need or to compensate for any
def ic iency,  a  person can increase  his  to ta l
oxygen consumption by increasing the ra te
of breathing as VC cannot be increased any

PIF (P<0.05) in study group compared to the
control  group (Table II) .  In smokers,  there
was significant decrease in VC (P<0.05), FEV1

(P<0.0001), PEF (P<0.0001), MVV (P<0.0001),
FEF-25  (P<0.0001) ,  FEF-50  (P<0.0001) ,
FEF-75  (P<0.05) ,  FEF 25-75  (P<0.0001) ,
FIF-50 (P<0.01) and PIF (P<0.01) in study
group  compared  to  the  con t ro l  g roup
(Table III).

TABLE I I I : Compar i son  of  PFT parameters  be tween
smokers  o f  genera l  po l i cemen  (con t ro l
group) and smokers  of  t raff ic  pol icemen
(s tudy  g roup) .

Smokers of Smokers of
Parameters control group study group

(n=15) (n=15)

V C 3 . 6 2± 0 . 1 2 3 . 2 3± 0 .09*
F E V 1 2 . 8 8± 0 . 0 9 2 . 2 5± 0 .08****
P E F 419 .07± 20 .50 283 .40± 13 .77****
F E V 1 / V C 79.55± 1 . 4 5 69 .65± 1 . 5 0
F E F - 2 5 6 . 3 8± 0 . 3 9 4 . 3 0± 0 .25****
F E F - 5 0 5 . 4 3± 0 . 2 2 3 . 6 1± 0 .25****
F E F - 7 5 3 . 0 1± 0 . 2 1 2 . 3 1± 0 .21*
F E F 2 5 - 7 5 4 . 7 9± 0 . 2 0 3 . 3 6± 0 .21****
MVV 130.4± 3 . 3 9 9 5 . 3± 3 .65****
P I F 220 .3± 18 .24 136 .4± 1 2 . 3 8**
F I F 5 0 3 . 4 1± 0 . 3 1 2 . 0 7± 0 .21**
T V 0 . 6 5± 0 . 0 9 0 . 7 8± 0 . 1 0

Values  a re  Mean±SE;  *  P<0 .05 ;  **P<0 .01 ;
****P<0 .0001 .

TABLE I I : Compar i son  o f  PFT paramete r s  be tween
non-smokers  o f  genera l  po l i cemen
(con t ro l  g roup)  and  non-smokers  o f
t r a f f i c  po l i cemen  ( s tudy  g roup) .

Non-smokers of Non-smokers of
Parameters control group study group

(n=15) (n=15)

V C 3 . 9 2± 0 . 1 3 3 . 5 6± 0 .11*
F E V 1 3 . 2 9± 0 .1 2 . 7 9± 0 .10**
F E V 1 / V C 84.15± 2 . 5 3 78 .40± 2 . 1 2
P E F 423 .93± 23 .96 362 .47± 25 .91
F E F - 2 5 6 . 6 5± 0 . 3 7 5 . 0 3± 0 .57*
F E F - 5 0 4 . 8 2± 0 . 2 8 4 . 5 1± 0 . 3 4
F E F - 7 5 2 . 3 2± 0 . 2 0 2 . 8 3± 0 . 2 7
F E F 2 5 - 7 5 4 . 2 5± 0 . 2 6 3 . 7 6± 0 . 3 4
MVV 132 .23± 8 . 4 4 120 .49± 6 . 3 5
P I F 240 .4± 19 .86 180 .3± 14 .19*
F I F 5 0 3 . 7 5± 0 . 3 1 2 . 6 9± 0 .25*
T V 0 . 5 6± 0 . 0 5 0 . 6 2± 0 . 0 4

Values  a re  Mean±S.E ;  *P<0 .05 ;  **P<0 .01 .
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more. We observed that VC, and MVV were
reduced in traffic policemen. This shows that
some degree of restriction is present in them
that  are  l imi t ing the  lungs  to  expand.  The
changes might be in the tissues of the lungs
due to chronic i rr i tat ion by pollutants .

FEV1 is  the amount of  air  expired in 1
minute .  PEF i s  the  maximum ra te  of  f low
during expiration. Both are indicators of the
capac i ty  o f  the  exp i ra tory  musc les .  FEV 1

and  PEF were  less  in  non-smoker  t ra f f ic
po l icemen ind ica t ing  tha t  the re  was  some
obstruction during expiration. FEV1/VC is the
amount  o f  a i r  exp i red  in  1  minute  as  a
percentage of VC or FVC.  FEV1/VC is a better
indicator  of  the  condi t ion of  the  bronchial
muscula tures .  In  our  s tudy ,  FEV 1/VC was
less ,  though  no t  s ign i f ican t  in  the  t ra f f ic
policemen. This may be due to the decreased
vi ta l  capac i ty  in  them.  FEF 25% and FEF
25-75% indicate the conditions of larger and
smal le r  a i rways  respec t ive ly .  Both  a re
reduced in the traffic police personnel. This
sugges t s  tha t  the  a i rways  in  genera l  a re
nar rowed prevent ing  the  f ree  f low of  a i r
dur ing  resp i ra t ion .  PIF  and  FIF  50% are
ind ica tors  o f  the  condi t ion  of  insp i ra to ry
musc les  and  the  a i rways  s ta tus  dur ing
insp i ra t ion .  Both  these  parameters  were
reduced in the traffic police personnel.

The tidal volume (TV) is the amount of
a i r  t aken  in  o r  t aken  ou t  dur ing  qu i te
brea th ing .  This  vo lume of  a i r  fu l f i l s  the
oxygen requirement of the body during rest.
I t  was found to be higher in t raff ic  police
personne l .  Due  to  reduc t ion  in  func t iona l
status of the lungs, the volume of air inhaled
may not  be suff icient  to fulf i l l  the oxygen
demand of the body at rest. Also, there may
be increased anatomical dead space (due to

c losure  or  des t ruc t ion  of  many a lveol i )  or
increased physiological  dead space (due to
decreased or narrowed capil laries supplying
blood to the alveoli),  resulting in decreased
di f fus ion  of  gases .  Al l  these  f ind ings
are  s imi la r  wi th  those  of  Evans  RG e t  a l
(4) ,  Ogunsola J  et  al  (5) ,  Kari ta  et  al  (6) ,
Chhabra SK et al (20) and others. However,
our  f ind ings  con t rad ic t  those  o f  Naka i  e t
a l  (14) ,  who  d id  no t  f ind  any  cons i s ten t
dif ference.

In  the  smoker  group,  there  was s imilar
decrease in all the values in the traffic police
personne l  compared  to  the  genera l  po l ice
personnel ,  except  the TV. But compared to
the  non-smoker  g roup ,  the re  was  grea te r
decrease in parameters like FEV1, FVC, PEF,
FEF 25%, FEF 50%, FEF 75%, MVV, PIF,
and  FIF  50%.  This  ind ica tes  tha t  t ra f f ic
a i r  po l lu t ion  tha t  i s  de t r imenta l  to  the
resp i ra to ry  hea l th  when  combines  wi th
another  de t r imenta l  fac tor  l ike  chron ic
smoking ,  the  lung  func t ions  decreases
m o r e .

We conclude that long- term exposure to
chemicals ;  gases  and fumes  present  in  the
environment  near  heavy traff ic  are harmful
for the lungs. It  decreases the various lung
func t ions  tha t  resu l t  in  a l t e ra t ion  in
pulmonary funct ion tes t  parameters .  I t  was
sugges ted  tha t  the  t ra f f ic  pol ice  personnel
should use masks during the duty hours in
busy traffic area and should undergo regular
hea l th  check  up  to  iden t i fy  resp i ra to ry
symptoms i f  any ,  and  fo l low su i tab le
management  procedures .  Awareness  should
be  c rea ted  in  the  publ ic  regard ing  the
harmful  effects  of  t raff ic  a i r  pol lut ion and
be advised to switch-off the engine when the
signal  t ime is  more.
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