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ABSTRACT

This study presents the development and validation of modified air pollution related quality
of life (AP-QOL) questionnaire in Indian context. The modified AP-QOL aimed to
investigate the association of dietary habits, social life style, medical history and air
pollution exposure with cardiopulmonary illness in Indian society. Further, air pollution
exposure (APE) scoring scheme was developed and validated using the Delphi technique.
The study was carried out in two geographically and social different region including Delhi
(Mega city) and Hamirpur town. Two economically different groups including academician
(477) and security guards (519) of Indian Institute of Technology Delhi (IITD) and National
Institute of Technology Hamirpur (NITH) participated in a questionnaire survey and health
monitoring. Higher number of active smoker participated in IIT Delhi (84) compared to
NIT Hamirpur (28). Most of the participants reported routine exercise and clean working
environment. A larger number of academician reported the consumption of carbohydrates
(77-90% of 272-205), sweet (44-54% of 272-205), and fruits (47-55% of 272-205)
compared to security guards, indicated relatively better food habits of academicians. While
unhealthy food habit reflected by high consumption of fried foods (74-96% of 448-71)
among security guards. A lesser number of participants from academic group reported
exposure to cooking (13-20% of 272-205) compared to security guards (62-70% of 448-
71). The academician groups at both institutes have access to clean fuel for cooking
compared to security guards. Large number academic group of IITD and NITH have
reported exposure to road dust (24-35% of 272-448), while minimal number (2-6%) have
reported exposure road traffic emissions, waste burning (1-2%), and industries (1%).
Compared to academic group large fraction of security guards of both campuses reported

exposure to road dust (59-66% of 205-71), and road traffic emissions (34-51% of 205-71).
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Overall the academic groups at both institute had better living and working environment

compared to security guards, which affect their respiratory illness symptoms.

In comparison to NIT Hamirpur, higher number of IIT Delhi participants have reported
respiratory illness symptoms such as cough, dyspnea, and phlegm. After scoring the
responses based on quantitative assessment of expert’s, it was found that 29, 22, 49% out
of 477 participants at IITD and 27, 30, 42% out of 519 participants at NITH can be grouped
under good (<16; below 1% quartile score) moderate (16-23; 1% to 3™ quartile score) and

poor (>23; above 3" quartile) health categories respectively.

Further, the cardiopulmonary parameters were monitored along with ambient PM2 s
concentration to investigate the link between them for identified groups of good, moderate
and poor health. The PM2 5 mass concentration and chemical characterization were done
for two year sampling period from January 2013 to December 2015. The high PM2s
concentrations were observed in winters followed by post monsoon, summer and monsoon
seasons. The secondary aerosol formation from inorganic ions dominated the PM2 5 mass
in winter. The mean OC and EC and potassium concentrations were high in post-monsoon

compared to other seasons indicated influence of biomass burning to ambient aerosol.

The odd ratios (ORs) of lung functions for IITD academician showed 6-8% increase
with an increase in quartile range of PMa2 s concentrations. In academic group of NITH,
ORs increased by 12.7% for increase in PM2s concentration in interquartile range. A
similar trend was observed for the percentage reduction of Force Expiratory Volume in 1
sec (FEV1)/Force vital capacity (FVC) with increase in PM» 5 concentrations by 1.4 times
between Q1(25% percentile), and Q2 (50 percentile). In academic group of NITH, the ORs

for the reduction in FEV| showed an increase by 14.4% increase in PM2 s concentrations.
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This finding clearly illustrated an increasing number of affected population with

considerable change (>10%) in respiratory functions with increasing PM2 5 concentrations.

The relative risk for cardiac parameters relevant to heart rate variability which induce
arrhythmia were analyzed. The standard deviation of normal to normal (R-R) peaks
(SDNN) showed a negative association with PM2s, indicating the increasing risk of
arrhythmia with increasing PM2 s concentration. The SDNN in the range 50-100 implies
medium risk and greater than 100 implies low risk of cardiac attack. The analysis showed
there were 28 samples with SDNN between 50-100 and 42 with SDNN greater than 100.
The proportion of NN50 (pNN50: NN5O0 is the number of pairs of the successive NN
interval that differs by more than 50 ms to the total number of NN) LF/HF ratio also showed
insignificant negative correlation with PMzs. Further relative risk of the change in
cardiovascular function with 10 pg m= increase in PM> s concentration was estimated as
0.7-3.0 for a non-smoker and 0.3-4.0 for a smoker for various cardiac parameters. The
findings from this study showed clear evidence of an increase in cardiopulmonary

dysfunctionality with increasing fine aerosol mass concentration.



L31R8

Ig 3ETTA HRAT Tedd H WA arg Jquor & Heftre shaer & Joraedr (T-F3ITer) JeaAEel &
faehrer 3R T &l GEJT FAT &1 TN TH-FGINTA FT 32T HRAT FATST A FHISA DAY
A & |1y IR HeEh e, Qe Siaer Ao, Rfhear sfagra R arg yquor & dud & Heaw
&I ST YT B SHb Il I JGNUT UaduioR (THIS) FhIRaT Aol faehfdid AR Sewhr dereiieh o
3YANT ek A fohar I-1 A7) TE I ool (HET 9R) 3R gARYY AT TAA ar sflanfaes ive
IR T Affe &= & frar s &1 R areafhr dwee feenr (3mS3msdE) AR i
Sl HEATT gHARYT (THAISEN) & IHehlaffsh (477) 3R GRET M8 (51 9) Aigd ar 3 &7 &
3IT-37e1T FHGT o Teh GeaTdell HIGTUT 3R T Rl & o7 form| weismsdY geiRgy (28) &1
oIl 3 3MSITSEN feoel (84) H AshT YHUIT il dlell T 3Ta T&AT & 19T foram| JfRenier gicsiarat
o faffa e 3R waes S ardrarer d geer & a9 dear # Ranfdel @ geaT e gorar
H FEREIS3C (272-205 & 77-90%), AT (272-205 HT 44-54%), 3R Bl (27-205 & 47-55%) FHr @I
1 &, Renfdel v 3r9eThd Sea Wied Jedl & b | aﬁﬁ#g?ﬁ?ﬂ'éé?d’ﬁrawgm
@iey verdt $r 3Ta @Ud (44-96% 44-71%) CART IEAELIR W 3ead IRATEId gl &1 Hhaias
THE & YIHTEIAT 1 S HEaT H GR&T IS (62-70% 448-71) T Jofall H WeAT TGohlat (272-205 T 13-
20%) & TUF H TAIT IAT| Bell TEAA & fRAeTAe Tegl & T GIAT IS f JoIaT H Tl Gehlel &
foT Toes $uaT I UgT B IEITEA 3R TAIEE & 93 AR F IFEAG T 7 TIh Y (272-
448 & 24-35%) & HUh H TART §, Safh oLAdH HEAT (2-6%) 7 AT ATARTT 3cHoled d AT,
IURISE STl (1-2%) B T & B, 3R 3T (1%) | HhrefAh FHg A Jolell A aledl TRET & FI&m
e F 99 BEY A W5F Y (5 9-66% 205-71), 3R HSH ATARAA 3cHal (205-71 HT 34-51%) & HIH
A g AT FI AR QA FEAGT & HeplaiAs GHgl A GU&T S AT Jofell H I Siaal 3R
FTY ITATEROT 2T, ST 3eToh 9UA SIART & ST&Tol &l JHTFAT T g

TATES ARG P JololT 3, IEIMEST el i 72 Fewr & gzt & e fod & qeqor 3
i, Bt 3R &% & IR # IR g1 ARAYAT F ACHASs HedieT & ITUR W AfafRanit & &R
A & d1g, Ig 9T T TR IMSISED A 477 wfaenfaar A & 29,22, 49% 3R wANELE FH 519
gfaanft 3 & 27, 30, 42% F TS (<16; A) F Tod FHALGA FAT ST FHaT T TGN DA FHR)
HEIHA (16-23; Igell & ORI AUE THR) 3R 1T (> 23; A Faeisd § IW) FTERLT AT HAU: |

SH 3Telldl, IS, 7#LIH 3N INIT FERLT & Ugde T HHEl & TIU 396 &< & ol &1 S &t
& fov gRaer diwa 2.5 ThIdr & @Y FEAYerAR Rlex & FReEr $iF a1$| foa 2.5 geas T
TR 3N TS TG SieTadl 2013 & feHT 2015 Teh & el ol Fefer 3rafer & forw dr o
Al 3T divw 2.5 Figdl fdex & 78 S g, $Hh dle AT, 76 AR AT & AgH & el
FETAH AT A Gfadasd TIRIA 15 Tfear & fua 2.5 gegdA 9 gy g1 3itaa 3 3k s



3R URRTH Aigdr 3T AT B JoT F AT & a6 3va A, S 6 SEHAe aRder wEe A
aﬁgémwlﬁn_crml

SIS ReTfae & v Bvst & HA & IHold AU (NIRTE)  qvH 2.5 Figel H ageler
AT 7 9 & Y 6-8% A IR 4&l| wAINSSr & wefAE wHE H, NIRCH A IREaRE @A 7
dred 2.5 TR # g & AT 12.7% & g g1 oA 2.5 Fadr # 79 1(25 F gfaerd), AR F7 2
(50 & wfcerd) & & 1.4 [ §6o1 & AT B TFHIRCAT dlegd &I gfderd Sl (Thsdr 1) / By &
FEcaqUT &THT (T # gfaerd @ &Ar & AT s ag @ wgfed d 18| T3S & IaAE
Tog H, TwsAr 1 7 Falr & U MIRTE o fuw 2.5 digdr 7 14.4% @ g W §1 9 @ o dew
2.5 |igdl # gig & WY W@WHA HrIl H HH Feelid (> 10%) & AT FANIT INSTET T TGl FE&AqT H
Tose &9 & RIfya

geg afa aRadaeiear & Tafta wIfdgs Refex & fow amer Sif@e s ok & 9k &=a 9,
FT1 TAeYorT fohaT a1 ATl AT § AT (IR-3R) AT (THITAT) & Als [agce a deA
2.5% Y FAhRIcHS oY fourr, foad Nud 2.5 THEIAr g & Iy tRIRAPIT & Jea Hf@d
Tohd fHerdr &1 50-100 Fr AT # THSTATT FEIA AT HI dcqd § 3R 100 T 31 FH a9y g
FIfSTw gH FI FA ANEA| AWVT & g1 e § F 100 370F THSIvawaT & @1y 50-100 3R 42
& oI THSIUATU & HTY 28 e F| TAT 50 T Tl (ATAT 50: TeAUeT 50 MR TeATel ITeRTeA
%aﬁ?ﬁm%ﬁiﬁmﬁwwﬁm%ww %) TSAUH / THUH ATl o dIvH 2.5
& AIY Hgcdelel AhRIcHs Tgaae fG@mm| qivA 2.5 ThErar # 10 AShiaeA UH -3 gig & 4y
FifSHaEper Hhereldd & URacda @1 R @oeT SIfEH 0.7-3.0% 9 # fAAd fhar arr ol
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