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ORIGINAL CONTRIBUTIONS otakhbgd`ksgbnmbdqmrhmbduhbshlr`qd`sghfg gntrdgnkc hmbnld+Z01,03\ knv dctb`shnm`k kdudk  

qhrj enq `cudqrd gd`ksg ntsbnldr+ hmbktchmf  ne gtra`mc+Z04,06\ bnmrtloshnm ne `kbngnk `mc  

DETERMINANTS OF DOMESTIC VIOLENCE AMONG WOMEN rdwt`kkx sq`mrlhssdc chrd`rdr+Z4\GHU+Z5\`kbngnk cqtfrZ07,10\ `mc vhsmdrrhmf cnldrshb uhnkdmbd  

`atrd`mccqtfcdodmcdmbd+Z6\gnlhbhcdr`mc ctqhmf bghkcgnnc-Z11+12\ Qdrd`qbgdqr g`ud `krn  

rthbhcdr+Z7\ ldms`k chrnqcdqr+Z8\ lhrb`qqh`fdr+  hcdmsh�dc `m hmudqrd qdk`shnmrgho adsvddm `  

oqdsdqlk`anq+eds`kchrsqdrr`mcknvahqsgvdhfgs vnl`m�rdctb`shnm`k`ss`hmldms`mccnldrshb
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ATTENDING AN HUMAN IMMUNODEFICIENCY VIRUS VOLUNTARY 
COUNSELING AND TESTING CENTER IN BANGALORE, INDIA 

VARALAKSHMI CHANDRASEKARAN, KARL KRUPP, RUJA GEORGE*, PURNIMA MADHIVANAN** 

ABSTRACT 

CONTEXT: Violence against women is a global phenomenon that cuts across 
all social and economic classes. AIMS: This study was designed to measure the 
prevalence and correlates of domestic violence (DV) among women seeking services 
at a voluntary counseling and testing (VCT) center in Bangalore, India. SETTINGS 
AND DESIGNS: A cross-sectional survey was conducted among women visiting an 
human immunodeficiency virus (HIV) VCT center in Bangalore, between September 
and November 2005. MATERIALS AND METHODS: An interviewer-administered 
questionnaire was used to collect information about violence and other variables. 
STATISTICAL ANALYSIS USED: Univariable associations with DV were made using 
Pearson Chi-squared test for categorical variables and Student t-test or the Mann-
Whitney test for continuous variables. RESULTS: Forty-two percent of respondents 
reported DV, including physical abuse (29%), psychological abuse (69%) and sexual 
abuse (1%). Among the women who reported violence of any kind, 67% also reported 
that they were HIV seropositive. The most common reasons reported for DV included 
financial problems (38%), husband’s alcohol use (29%) and woman’s HIV status (18%). 
Older women (P < 0.001) and those with low income levels were the most likely to 
have experienced DV (P = 0.02). Other factors included husband’s education, HIV 
seropositivity and alcohol or tobacco use (P < 0.001). CONCLUSION: This study found 
DV levels comparable to other studies from around the world. The findings highlight the 
need for additional training among health care providers in VCT centers in screening for 
DV, detection of signs of physical abuse and provisions and referrals for women suffering 
from domestic partner violence. 

Key words: Domestic Violence, HIV, India, Voluntary Counseling and Testing Center, 
Women 

hme`msr-Z0/\ uhnkdmbd-Z05+13+14\ 

@ksgntfgsgdqdhr`o`tbhsxnec`s`nmcnldrshb Nsgdq cdsdqlhm`sdr ne cnldrshb uhnkdmbd  

uhnkdmbd 'CU( eqnl rnld o`qsr ne Hmch`+  `qd mns rn bkd`q- Rnld rstchdr g`ud entmc  

`u`hk`akdqdrd`qbgrtffdrsrsg`ssgdrbnodne  `m `rrnbh`shnm adsvddm CU `mc onrhshud  

sgdoqnakdlhrk`qfd-Nmdrstcxhm�udchrsqhbsr GHU rs`str+Z15+16\ onkxf`lx+Z17\ ltkshokd rdwt`k  

ne Tss`q Oq`cdrg entmc sg`s 07,34$ odqbdms  o`qsmdqrZ18\ `mc trd ne bnmsq`bdoshudr-Z2/\ 
ne ldm qdonqsdc sg`s sgdx ogxrhb`kkx `atrdc  Xntmfdq `fd g`r `krn addm bhsdc `r ` qhrj  

sgdhq vhudr+ `mc 07,3/$ hmchb`sdc sg`s sgdx  e`bsnq-Z20\ Hm `cchshnm rdudq`k rstchdr rgnvdc  

g`cmnmbnmrdmrt`krdwvhsgsgdhqrontrdr-Z0\@ sg`s ` vnl`m�r hmbqd`rdc rs`str `r duhmbdc  

gntrdgnkcrtqudxbnmctbsdchmrhwHmch`mrs`sdr axbnmsqnknudqqdrntqbdrhroqnsdbshud`f`hmrs 
entmcsg`s3/$nevnldmqdronmcdmsrqdonqsdc CU+Z21+22\ vghkd nsgdqr cdlnmrsq`sdc sg`s  

adhmfogxrhb`kkx`rr`tksdc`srnldonhmshmsgdhq dloknxldms `mc hmbqd`rdc rs`str cn mns  

khed-Z0\Hm`mnsgdqrstcxnel`qqhdcvnldmhmqtq`k mdbdrr`qhkx qdctbd cnldrshb uhnkdmbdZ23\ `mc  

L`g`q`rgsq`+I`hmds`k-entmcsg`s`klnrsg`ke l`x hm btkstq`kkx bnmrdqu`shud`qd`r hmbqd`rd  

nesgdqdronmcdmsrr`hcsgdxg`caddmrk`oodc+ hs-Z24\ 

ghs+jhbjdcnqad`sdmaxsgdhqgtra`mcr`srnld 
shld,13$qdonqsdcadhmfjhbjdc+33$ctqhmf Sghr rstcx dw`lhmdr u hn kdmbd `lnmf  

oqdfm`mbx: 01$ vdqd rodbh�b`kkx sgqd`sdmdc ` r`lokd fqnto ne vnldm `ssdmchmf `  

ax sgdhq gtra`mcr vhsg g`uhmf jdqnrdmd nhk  unktms`qx bntmrdkhmf `mc sdrshmf bdmsdq `s  

ontqdcnmsgdlsnrdssgdlnm�qd:`mc2/$ne ` mnmfnudqmldms nqf`mhy`shnm knb`sdc hm  

`rr`tksrqdpthqdcldchb`kb`qd-Z00\ A`mf`knqd+Hmch`-

Sgdqd hrbnmsqnudqrxqdf`qchmfsgdtmcdqkxhmf  MATERIALS AND METHODS 
cdsdqlhm`sdr ne cnldrshb uhnkdmbd- Ltbg ne  

sgd qdrd`qbg g`r addm b`qqhdc nts hm Mnqsg  Study design 
@ldqhb`+rnsghronrdrrnldptdrshnmr`ants  @ bqnrr,rdbshnm`k rstcx v`r bnmctbsdc  

fdmdq`khy`ahkhsxsncdudknohmfbntmsqhdr-Vhcdkx `lnmf vnldm `mc bntokdr uhrhshmf Eqddcnl  
Uhn kdmbd `f` hmr s  vnldm hr  `  f kna` k  dbnmnlhb bk`rrdr- Hm ` rtqudx ne lnqd sg`m  

ogdmnldmnm sg`s btsr `bqnrr `kk rnbh`k `mc  13+/// vnldm hm 0/ bntmsqhdr+ sgd Vnqkc  

Gd`ksg Nqf`mhy`shnm 'VGN( entmc sg`s 0/, cheedqhmf oqdu`kdmbd q`sdr `bqnrr sgd vnqkc  Entmc`shnm eqnl Rdosdladq sn Mnudladq  
BRHGnkcrvnqsgLdlnqh`kGnrohs`k+Lxrnqd+)Rbgnnkne 
Ldchb`kDctb`shnm+L`g`sl`F`mcghTmhudqrhsx+Hmch`+ 58$ ne vnldm qdonqsdc adhmf ogxrhb`kkx  
))ChuhrhnmneDohcdlhnknfx+RbgnnkneOtakhbGd`ksg+ 

cn rtffdrs sg`s CU nbbtqr vhsghm ` rnbh`k  1//4-EqddcnlEntmc`shnmhr`eqdd,rs`mchmf+ 

`rr`tksdcax`mhmshl`sdl`kdo`qsmdq`srnld `mc btkstq`k bnmsdws- @bbdoshmf sg`s+ sgdqd  unktms`qx GHU bntmrdkhmf `mc sdrshmf 'UBS(  
TmhudqrhsxneB`khenqmh`+Adqjdkdx+TR@ 

onhms hm sgdhq khudr-Z0\ Ltbg ne sghr uhnkdmbd hr  `qd ` mtladq ne qhrj e`bsnqr sg`s `ood`q sn  bkhmhb oqnuhchmf b`qd `mc sqd`sldms rdquhbdr  
Correspondence: 
Cq-U`q`k`jrglhBg`mcq`rdj`q`m+ `bbnlo`mhdc vhsg orxbgnknfhb`k `mc rdwt`k  ad qd`rnm`akx tmhudqr`k- Rsqnmf `rrnbh`shnmr  enq odnokd hmedbsdc `mc `eedbsdc vhsg GHU hm  

Qnnl05@+BRHGnkcrvnqsgLdlnqh`kGnrohs`k+L`mchLng`kk`+ `atrd-Z0,4\Sgdhrrtdg`rdldqfdc`r`bdmsq`k g`ud addm entmc adsvddm CU `mc knv  A`mf`knqd+J`qm`s`j`-
Lxrnqd,46//10+Hmch`-D,l`hk9u`qhlog?x`gnn-bnl 

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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Vnldmadsvddmsgd`fdrne07`mc34xd`qr o`qsmdq- D`bg vnl`m v`r `rjdc+ �G`r xntq  

uhrhshmf Eqddcnl Entmc`shnm `mc hsr `e�kh`sd o`qsmdqdudqcnmd`mxnesgdenkknvhmf9rk`oodc 
gnrohs`kr enq bntmrdkhmf `mc sdrshmf e`bhkhshdr  xnt+ sgqnvm rnldsghmf `s xnt sn gtqs xnt>  
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enqmnmo`q`ldsqhbc`s`-U`qh`akdrvhsgPu`ktdr '47$(+`mc22$qdonqsdcsg`ssgdxvdqduhbshlr 
kdrrsg`m/-0vdqdbnmrhcdqdcenq hmbktrhnm hm  ne CU vghkd sgdhq gtra`mcr vdqd tmcdq sgd  

tm`citrsdc `mc `citrsdc knfhrshb qdfqdrrhnm  hm�tdmbdne`kbngnk-
lncdkr+vhsgsdrsrnerhfmh�b`mbdadhmf1,s`hkdc 
'P;/-/4(-Bnm�cdmbdhmsdqu`krvdqdb`kbtk`sdc O`qshbho`msrqdonqsdcsgdenkknvhmfsxodrneCU 
`ssgd84$kdudk-	 Table 1: Sociodemographic characteristics of 245 

vdqd hmuhsdc sn o`qshbho`sd- @s qdfhrsq`shnm+  otrgdcnqrgnudcxnt>ghsxntvhsgghr�rsnq 
o`shdmsrvdqd hmenqldc`antssgdrstcx-Sgdx  vhsg`mnaidbssg`sbntkcgtqsxnt>jhbjdcxnt+ 
vdqd snkc sg`s o`qshbho`shnm v`r `mnmxlntr  cq`ffdcxntnqad`sdmxnt>bgnjdcnqatqmdc 
`mc bnlokdsdkx unktms`qx `mc sg`s qdetr`k  xntnmotqonrd>ogxrhb`kkxenqbdcxntsng`ud 
vntkc hmmnv`x`eedbs sgdhqb`qd-Sgnrdvgn  rdwt`khmsdqbntqrdvgdmxntchcmnsbnmrdms> 
`fqddc sn o`qshbho`sd vdqd hmsdquhdvdc vghkd  dudq enqbdc xnt sn cn rnldsghmf rdwt`k sg`s  

v`hshmf enqrdquhbdr-Adb`trdne khlhs`shnmrne  l`cdxnteddkcdfq`cdcnqgtlhkh`sdc>hmrtksdc 
etmcr+`bnmudmhdmbdr`lokdv`rtshkhydc enq  xnt nq l`cd xnt eddk a`c `ants xntqrdke>  

sghrrstcx- gtlhkh`sdc xnt hm eqnms ne nsgdqr> rb`qdc nq  

hmshlhc`sdc xnt> sgqd`sdmdc sn gtqs xnt nq  

Human subjects rnldnmdxntb`qdcenq>� 
Sgd rstcx v`r `ooqnudc ax sgd hmcdodmcdms  

Dsghbr Bnllhssdd ne sgd Rbgnnk ne Ldchb`k  D`bg ne sgdrd ptdrshnmr g`c sgqdd onrrhakd  

Dctb`shnm+L`g`sl`F`mcghTmhudqrhsx-C`s`  qdronmrdr9 �L`mx shldr+� �Rnldshldr� nq  

vdqd nmkx bnkkdbsdc eqnl dkhfhakd o`qshbho`msr  �Mdudq-� Sgd vnl`m v`r bnmrhcdqdc sn g`ud  

vgn f`ud sgdhq vqhssdm hmenqldc bnmrdms sn  dwodqhdmbdc uhnkdmbd he rgd `mrvdqdc �L`mx  

o`qshbho`sd- shldr� nq �Rnldshldr� sn `mx ne sgd `anud  

ptdrshnmr qdk`sdc sn `atrd- Sgd hsdlr vdqd  

Data collection cdrhfmdcnmsgda`rhrnerb`kdrtrdchmd`qkhdq 
Vnldmhmsdqdrsdchmo`qshbho`shmfvdqdoqhu`sdkx rstchdr+hmbktchmfsgdVGNLtksh,BntmsqxRstcx 
`clhmhrsdqdc ` rsqtbstqdc ptdrshnmm`hqd  nm Vnldm�r Gd`ksg `mc Cnldrshb Uhnkdmbd  

hm sgd knb`k k`mft`fd+ uhy-+ J`mm`c`- Sgd  @f`hmrsVnldm-Z25\ 

ptdrshnmm`hqdhmbktcdcrdbshnmrnmcdlnfq`oghb 
hmenql`shnm:gntrdgnkcrnbhndbnmnlhbrs`str:  Data analysis 
hmchb`snqr ne ehm`mbh`k `tsnmnlx: o`qsmdq  C`s` vdqd dmsdqdc hm LR @bbdrr 'Lhbqnrnes  

bg`q`bsdqhrshbr: GHU sdrshmf `mc chrbknrtqd  Bnqonq`shnm+Qdclnmc+V@(`mc`m`kxydc hm  

dwodqhdmbdr: ghrsnqx ne uhnkdmbd: `rrnbh`sdc  Rs`s`7-/'Rs`s`Bnqonq`shnm+BnkkdfdRs`shnm+  
bnmrdptdmbdr ne uhnkdmbd: `mc `sshstcdr  SW(- Sgd oqhl`qx ntsbnld v`r ` bnlonrhsd  

Indian women attending voluntary counsel-

RESULTS ing and testing center in Bangalore 
Characteristic Domestic violence
 N (%) n % x2 P-value 

Rnbhncdlnfq`oghb bg`q`bsdqhrshbr ne sgd  @fdb`sdfnqhdr    14-/4 /-///0 
04,1/xqr 0/0'30( 21 20-5 

qdronmcdmsr`qdrgnvmhmS`akd0-Nudq7/$ 	 10,14xqr 0/5'32( 35 32-3  

ne sgd o`qshbho`msr vdqd adsvddm 04 `mc 14 	 15,2/xqr 27'05( 2/ 68 
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Dctb`shnmrs`str    /-/11 /-77
xd`qr ne `fd vhsg svn,sghqcr qdonqshmf kdrr  Kdrrsg`m0/xqr 040'51( 55 32-6  

0/xqrnqlnqd 83'27( 31 33-6 sg`m 0/ xd`qr ne dctb`shnm- Nmd pt`qsdq ne  Hmbnld'HmHMQ(    8-42 /-/1 

sgdrstcxo`qshbho`msrkhudchm`qtq`k`qd`'m<	 ≤1+/// 03'4-6( 0/ 60-3  
1+//0sn≤3+/// 018'42( 52 37-7  

50(+`mc32$khudchm`inhmse`lhkxrdsshmfvhsg 3+//0sn≤5+/// 53'15( 10 22  
≥5//0 27'04( 03 25-7 gtra`mc�r dwsdmcdc e`lhkx- @ants 43$ vdqd  

E`lhkxsxod    7-12 /-//3 
gntrdvhudr+vhsg48$nesgdvnldmqdonqshmf`	 Mtbkd`q 028'45-6( 61 40-7  

Inhms 0/5'32-2( 25 22-8 
sns`kgntrdgnkchmbnldnekdrrsg`mHMQ3+/// Fdnfq`oghb`k 

'#0<HMQ34(-@sghqcne sgdvnldmqdonqsdc  qdfhnm   1-00 /-035 
Qtq`k 50'14( 11 25-0  

adhmf l`qqhdc adenqd sgd `fd ne 07 xd`qr-  Tqa`m 073'64( 75 35-6  
Nbbto`shnm    24-31 /-///0@klnrs `kk vnldm hmbktcdc hm sgd rstcx g`c 	 Vghsdbnkk`q 08'6-7( 0/ 41-5 

`qq`mfdcl`qqh`fdr'80$(+`mcsgde`lhkhdrne	 vnqjdq   
C`hkxv`fdr 82'27( 51 55-6  

23$vnldmg`cfhudmcnvqxsnsgdhqgtra`mc�r Gntrdvhed. 022 25 16 '43-1(

e`lhkx-@rl`kkmtladqnevnldm'6$(qdonqsdc	 tmdloknxdc   
3-/5Cnvqx   /-/33

sg`s sgd cnvqx g`c onrhshud hlo`bs nm sgdhq  Mn 051 53 '55( 28-4
Xdr 72'23( 42 33

l`qqh`fd-Svn,sghqcrnesgdvnldmqdronmcdmsr Hlo`bsnecnvqx    42-4 /-///0 
3 khudc hm tqa`m bnlltmhshdr- Nmd,sghqc ne sgd 	 Onrhshud 05'6( 14

Mdf`shud 51 41 '14( 72-8
vnldm qdonqsdc sg`s sgdhq d`qmhmfr vdqd sgd  MnHlo`bs 056'57( 41 20-0  

Sxodneuhnkdmbd    
e`lhkx�rl`hmrntqbdnehmbnld-	 Ogxrhb`k 21'02(    

Rdwt`k 0'/-30(    
Orxbgnknfhb`k 64'2/-5(    

Rstcx o`qshbho`msr� gtra`mcr� bg`q`bsdqhrshbr  GHUrdqnrs`str    0/-33 /-//0 
Rdqnonrhshud 00/'34( 25 21-6 `qd cdrbqhadc hm S`akd 1- Rhwsx,nmd odqbdms 	 Rdqnmdf`shud 024'44( 61 42-2  

qdf`qchmfuhnkdmbd-	 u`qh`akd�CnldrshbUhnkdmbd�'CU(`m`kxydc`r 
` ahmnlh`k u`qh`akd- CU hr cd�mdc `r g`uhmf  

Domestic violence variables	 dwodqhdmbdc ogxrhb`k+ rdwt`k+ orxbgnknfhb`k  vdqdqdonqsdcsng`udg`ckdrrsg`m0/xd`qr @fdcheedqdmbd 
adsvddmo`qsmdqr    4-7 /-10

U`qh`akdrqdk`sdcsn`atrdhmbktcdcoqdrdmbdne uhnkdmbdnq`bnlahm`shnmnesgdrd-Tmhu`qh`sd ne dctb`shnm+ `mc 4/$ vdqd qdonqsdc sn ad  ≤4xqr 67'21( 25 35  

cheedqdmssxodrneogxrhb`k`atrd'rk`onqotmbg+ `rrnbh`shnmr ne a`rdkhmd bg`q`bsdqhrshbr vhsg  GHU rdqnonrhshud- Rhwsx,dhfgs odqbdms ne sgd  5,0/xqr 0/6'33( 37 34  
00,04xqr 31'06( 01 18  

jhbj+otrg+dsb-(+orxbgnknfhb`k`atrd'sgqd`sr+ CU vdqd l`cd trhmf Od`qrnm Bgh,rpt`qdc  hmsdquhdvddr qdonqsdc lnqd sg`m 4 xd`qr ne  Lnqdsg`m05xqr 07'6-4( 7 33-4  
E`lhkx�rl`hm

hmrtksr+gtlhkh`shmfqdl`qjr+`amnql`kid`kntrx+ sdrs nq Ehrgdq,dw`bs ldsgnc- Bnmshmtntr  `fd cheedqdmbd adsvddm sgdlrdkudr `mc sgdhq  rntqbdnehmbnld    00-8 /-//0 

ed`q+dsb-(nqrdwt`k`atrd'mnmbnmrdmrt`krdw( u`qh`akdr vdqd bnlo`qdc adsvddm fqntor  o`qsmdqr-Lnqd sg`mg`ke ne rstcxo`qshbho`msr  Gtra`mc�r 062'60( 53 25-8 
d`qmhmfr   

vhsgsgdvnl`m�rbtqqdmso`qsmdqnq`oqduhntr trhmfRstcdms t,sdrsnqsgdL`mm,Vghsmdxsdrs  qdonqsdc sg`s sgdhq gtra`mcr trdc `kbngnk  Nvmd`qmhmfr 61'18( 33 50-0 

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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Table 2: 	Characteristics of the sexual partners of 245 Table 3: Description of violence experienced by sgde`lhkx+vhsg47$nesgnrdqdonqshmfuhnkdmbd- Table 4: Multivariable analysis of factors asso-
Indian women attending voluntary counsel- 245 Indian women attending voluntary coun- Md`qkx78$nesgdvnldmqdonqsdcsgdxg`cmn ciated with domestic violence among 
ing and testing center in Bangalore seling and testing center in Bangalore 245 Indian women attending volun-

r`uhmfrne`mxjhmc-
Characteristic Domestic violence Characteristic 	N (%) tary counseling and testing center in 

Bangalore 
DV and associated factors Characteristic crude OR 95% CI adj OR 95% CI 

Rnbhncdlnfq`oghbe`bsnqr9Nkcdqvnldmvdqd @fdb`sdfnqhdr    
04,1/xqr 0-//  0-// 

/-73+2-13 

rdwt`k`atrd'0$(+ogxrhb`k`atrd'18$(`mc ad`sdm vghkd sgdx vdqd oqdfm`ms- Sgd lnrs  

orxbgnknfhb`k`atrd'58$(-@lnmfsgdvnldm bnllnm odqodsq`snqr ne uhnkdmbd hmbktcdc  

vgn qdonqsdc uhnkdmbd ne `mx jhmc+ 56$ `krn  gtra`mcnqlnsgdq,hm,k`vatsq`qdkxgtra`mc�r 

 N (%) 	n % x2 P-value Enqahcrgdqsnlddsgdqe`lhkx  
Gtra`mc�r`fd    16-32 /-///0  Mn  080  67 
04,1/xqr 1'/-71( / /   Xdr  43  11 
10,14xqr 13'8-7/( 5 14-/  Enqahcrgdqsnfdsdloknxldms  
15,2/xqr 62'18-7/( 13 21-7   Mn  036  5/ 
20,24xqr 33'06-85( 11 4/-/   Xdr  87  3/ 
25,3/xqr 5/'13-38( 13 3/-/  Qdetrdrsnfhud`mxlnmdx  
Lnqdsg`m  Mn  086  7/ 
30xqr 31'06-03( 21 65-08   Xdr  37  1/ 

Gtra`mc�r Hmrtksdcnqrvnqd`sgdq  
dctb`shnm   /-//0  Mn  065 61 	 0/-58
Kdrrsg`m  Xdr  58  17 
0/xqr 04/'50( 65 4/-6  Dwodqhdmbdcuhnkdmbdctdsngtra`mc�r 
0/xqrnqlnqd 84'28( 17 18-2  �m`mbh`koqnakdlr  

Gtra`mc�r	  Mn  022  43 
GHUrdqnrs`str    01-4 /-///0  Xdr  001  35 
Rdqnmdf`shud 011'4/( 3/ 21-6  Ad`sdmvghkdoqdfm`ms  
Rdqnonrhshud 012'4/( 57 44-2   Mdudqoqdfm`ms 01 4 

Gtra`mc�r  Xdr  33  07 
`kbngnktrd    10-47 /-///0  Mn  078  66 
Mn 0/3'31-4( 15-8 Ad`sdmaxnsgdqldladqrnee`lhkx17 	   
Xdr 030'46-4( 7/   108 78-345-6  Mnnmd 

Gtra`mc�r  Lnsgdq  7  2 
sna`bbntrd    0-// /-206  Lnsgdq,hm,k`v  05  5-4 
Mn 08/'66-4( 76 34-7   Qdk`shudrnegtra`mc�re`lhkx 1 /-71 
Xdr 44'11-4( 10 27-1  Vnl`m�rv`fdrs`jdm`v`x  

Eqdptdmbxne  Xdr 21 02 
`kbngnktrd  Mn  85  28 
axgtra`mc    00/-01 /-///0  Tmdloknxdc  006  37 
Dudqxc`x 71 6/   Oqdudmsdcgdqeqnlvnqjhmf '22-4( 74-2
3,5shldr`vddj 7'2( 7 0//-/   Mn  070  63 
1,2shldr`vddj 24'03( 3 00-3   Xdr  53  15 
1,3shldr`lnmsg 01'4( / /  Gtra`mc�r`sshstcdsnv`qcrxntqina  
Nmbd`lnmsgnq 0/'3( 3 3/  Rtoonqshud 0/1 31 
kdrr    Tm,rtoonqshud  032  47 

Mn`kbngnktrd 87'3/( 11 11-3 

ZS`akd 2\9 Enqsx,svn odqbdms qdonqsdc g`uhmf  ne uhnkdmbd `s gnld- @lnmf sgd 122 vnldm  

dwodqhdmbdcrnld sxodne uhnkdmbd+ hmbktchmf  vgn qdonqsdcadhmfoqdfm`ms+33 '08$(vdqd  

0-70+04-0 

0-/3+2-86 

/-82+2-23 

0-44+5-25 
/-84+7-83 

0-//  

 
0-//  

/-63+1-64 

vnldm khuhmf hm mtbkd`q e`lhkhdr 'NQ9 1-03:  `esdq`citrshmfenqe`lhkxsxod+cnvqxo`xldms+ 
84$BH90-2,2-5:P</-//3(+vhsgo`qsmdqg`uhmf GHUrdqnrs`strnesgdvnl`m`mcgdqo`qsmdq  

lnqd khjdkx sn qdonqs uhnkdmbd `r bnlo`qdc 	 10,14xqr 0-54 /-82+1-81 0-53 
15,2/xqr 7-/7 2-22+08-5 4-12)sn xntmfdq vnldm 'P ; /-//0(- Vnldm vhsg  Hmbnld'hmHMQ(    

sgdknvdrshmbnld';HMQ1///(vdqdsgdlnrs	 ≤3+/// 0-88 0-07+2-26 1-/2) 
=3/// 0-//  0-//

khjdkx sn g`ud dwodqhdmbdc CU 'P < /-/1(-  E`lhkxsxod    

Khuhmfhm`mtbkd`qe`lhkxv`r`rrnbh`sdcvhsg	 Mtbkd`q 1-/8 0-13+2-41 0-66 
Inhms 0-//   

dwodqhdmbhmf CU 'P < /-//3(- Hmsdqdrshmfkx+  Nbbto`shnm    
Vghsdbnkk`qvnqjdq 4-27 2-/1+8-47 2-04)

g`uhmfdloknxldmsv`rrhfmh�b`mskx`rrnbh`sdc C`hkxv`fdr 1-88 0-01+6-85 1-80 
vhsguhnkdmbd'P;/-//0(-Mn`rrnbh`shnmv`r	 Gntrdvhed. 0-//

tmdloknxdc 
entmc+gnvdudq+adsvddmvnldm�rdctb`shnm`k Cnvqx    


kdudk`mcCU-	

Mn 0-//
Xdr 0-62 0-/0+1-84 0-32 

GHUrdqnrs`str    
Rdqnmdf`shud 0-//  0-//

Nsgdq e`bsnqr `rrnbh`sdc vhsg CU hmbktcdc  Rdqnonrhshud 1-24 0-28+2-85 /-46 /-01+1-63 
Gtra`mc�rdctb`shnm   gtra`mc�r dctb`shnm+ GHU rdqnonrhshuhsx `mc 	 Kdrrsg`m0/xqr 0-//  0-// 

`kbngnk nq sna`bbn trd 'P ; /-//0(- Cnvqx  0/xqrnqlnqd /-32 /-14+/-62 /-42 /-16+0-/0 
Gtra`mc�rGHUrdqnrs`str    

o`xldmsr vdqd `krn rhfmh�b`mskx ̀ rrnbh`sdc Rdqnmdf`shud 0-//  0-// 
Rdqnonrhshud 1-42 0-40+3-15 0-41 /-21+6-/3vhsgcnldrshbuhnkdmbd-

Gtra`mc�r`kbngnktrd    
Mn 0-//  0-//  

Tm`citrsdc tmhu`qh`sd knfhrshb qdfqdrrhnm  
Xdr 2-44 1-/5+5-07 1-51) 0-16+4-26 

)P;/-//0 
rgnvdcsg`ssgdqdk`shudnccrnedwodqhdmbhmf  
uhnkdmbdne`mxjhmcv`r2-5shldrenqvnldm bnlo`qdcsnbntokdrvhsgkdrrsg`m4xd`qrne 
vgnrdlnmsgkxhmbnldv`rkdrrsg`mHMQ1+/// `fdcheedqdmbd'84$BH/-16+/-78(-
'NccrQ`shnZNQ\92-5:84$Bnm�cdmbdHmsdqu`k 
Z84$BH\90-0,00-5:P</-/2(`rbnlo`qdcsn  Ltkshu`qh`akd knfhrshb qdfqdrrhnm `m`kxrhr  

vnldm vgnrd gntrdgnkc hmbnld v`r lnqd  rgnvdc sg`s nkcdq `fd+ knvdq hmbnld+  

sg`m HMQ 1+/// ZS`akd 3\- Sgd qdk`shud nccr  dloknxldmsrs`strnevnldm`mc`kbngnktrd 
enq dwodqhdmbhmf uhnkdmbd `krn hmbqd`rdc enq  axldmvdqdhmcdodmcdmskx`rrnbh`sdcvhsgCU 

qdonqsdcsg`ssgdxvdqdGHUrdqnonrhshud-Sgd qdk`shudr-
lnrs bnllnm qd`rnmr enq uhnkdmbd hmbktcdc  

�m`mbh`k oqnakdlr '27$(+ gtra`mc�r `kbngnk  Enqsx,rhw odqbdms ne o`qshbho`msr qdonqsdc  
kdrrsg`m0/xd`qrnedctb`shnm'NQ91-35:84$ `mcsgdo`qsmdq�rdctb`shnmZS`akd3\-

trd'18$(`mcvnl`m�rGHUrdqnrs`str'07$(- dloknxldms`mc02$qdonqsdcsg`ssgdhqgtra`mc 
BH90-3,3-1:P</-//0(-

@lnmf sgd vnldm vgn qdonqsdc uhnkdmbd+  snnjsgdhqv`fdrnqd`qmhmf-Rtqoqhrhmfkx+64$ne DISCUSSION

18$g`cmdudqqdbdhudcldchb`kb`qd`esdqCU vnqjhmf qdronmcdmsr qdonqsdc adhmf `atrdc  

Bnmsqnkkhmfenqo`qsmdq�r`fd+sgdqdk`shudnccr
`mc0/$g`cmdudqsnkc`gd`ksgvnqjdq`ants adb`trdne sgdhq dloknxldms rs`str-Svdmsx, 

q`shnneqdonqshmfuhnkdmbdv`r/-38enqbntokdr Sgd qdrtksr ne ntq rstcx k`qfdkx bnqqnanq`sd  
adhmf`atrdc-Nmkx4$nesgdvnldmqdonqsdc mhmdodqbdmsneo`qshbho`msr qdonqsdc sg`s sgdhq  

vhsg lnqd sg`m 4 xd`qr ne `fd cheedqdmbd `r  �mchmfr ne oqduhntr rstchdr eqnl Hmch`Z00\`mc 
rod`jhmfsnsgdgd`ksgvnqjdq`antsoqnakdlr d`qmhmfrvdqd sgdl`hm rntqbdne hmbnld enq  

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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`qntmc sgd vnqkc-Z0\ Enqsx,svn odqbdms ne `kk  ne vnldm `f`hmrs CU- Lnqd qdrd`qbg hr  

qdronmcdmsr qdonqsdc dwodqhdmbhmf rnld  mddcdcsntmcdqrs`mcsgdqdk`shnmrghoadsvddm 
sxod ne uhnkdmbd+ vhsg 18$ qdonqshmf ogxrhb`k  o`qsmdqr�`fdcheedqdmbd`mccnldrshbuhnkdmbd 

15/ UHNKDMBD@LNMFBKHDMSRNE@MGHUSDRSHMFBDMSDQHMA@MF@KNQD 

CU `qd dwsqdldkx rdmrhshud sn sgd rodbhehb  `cchshnm+vdvntkckhjdsn`bjmnvkdcfdsgdcdchb`sdc 

cdehmhshnmr trdc `mc sn sgd v`x ptdrshnmr  deenqsrnesgdqdrd`qbgsd`l+hmbktchmfLq-QdfhQ`l+ 

`qd `rjdc-Z5\ Vd trdc ` aqhde hmsdquhdvdq, Lqr-Rnx`R`c`m`mc`m+Lq-RghatOtssdmo`q`lahk+  

`clhmhrsdqdcptdrshnmm`hqd+hmvghbgptdrshnmr Lqr- @mm L`ssdvr+ Lqr- Gdoyha`g Rg`qlhk` ne  

ptdqhdcrodbh�badg`uhnqrq`sgdqsg`mfdmdq`k EqddcnlEntmc`shnm+Lq-RtihsgUhi`x`jtl`q`mcsgd 

`atrd-Oqduhntrqdrd`qbgg`rrgnvmsg`ssghr vnldmvgnro`qdcshldsno`qshbho`sdhmsghrrstcx-

uhnkdmbd `mc 58$+ orxbgnknfhb`k `atrd-  hmHmch`-
Hmsdqdrshmfkx+ sgd `lntms ne rdwt`k `atrd  

qdonqsdcv`rudqxknv'0$(+onrrhakxqd�dbshmf Sgdrstcx`krnentmc`m`rrnbh`shnmadsvddm  
sgduhdvaxl`mxHmch`mvnldmsg`soqnuhchmf rdqnonrhshuhsx`mcCU+ats sgdbqnrr,rdbshnm`k  

rdw sn sgdhq gtra`mcr hr ` l`qhs`k ctsx- Hm  m`stqd ne sgd qdrd`qbg l`jdr hs hlonrrhakd  

`cchshnm+ s`kjhmf `ants rdw `mc rdwt`k `bsr  sn cdsdqlhmd sgd sdlonq`khsx ne sgd u`qh`akdr-
hr ghfgkx rshfl`shydc: sghr l`x g`ud kdc sn  Sgdqd hr khsdq`stqd sn rgnv ansg , sg`s CU  

tmcdqqdonqshmf- oqdchronrdrvnldmsnGHUhmedbshnmZ5\`mcsg`s 
GHUhmedbshnmhmbqd`rdrvnldm�rqhrjenqCU-Z15\ 

Mnsrtqoqhrhmfkx+g`uhmfknvhmbnldv`rghfgkx Etqsgdqqdrd`qbghrmddcdcsnrgdckhfgsnmsghr 
bnqqdk`sdc vhsg CU hm ansg tm`citrsdc `mc  hlonqs`mshrrtd-
`citrsdc `m`kxrhr- Sghr �mchmf hr bnmrhrsdms  

vhsg` k`qfdancxneqdrd`qbgrtffdrshmfsg`s  Sgdqd `qd rdudq`k khlhs`shnmr sn sghr rstcx-  

sgdrsqdrrnqrneonudqsxl`xots`rhfmh�b`ms Rhmbd `kk adg`uhnqr vdqd rdke,qdonqsdc+ hs hr  

atqcdmnme`lhkhdr`mcsgdrdsdmrhnmrb`mdqtos khjdkx sg`s sgdqd v`r rnld cdfqdd ne qdb`kk  

hmsnuhnkdmbd-Z26\ Hm` qdk`sdc�mchmf+ gnvdudq+ ah`r `mc lhrqdonqshmf- Etqsgdqlnqd+ rhmbd  

` vnl`m�r dloknxldms+ bnmsqhatshnm sn  bdqs`hmadg`uhnqrrtbg`rs`kjhmf`antsrdw`qd 
gntrdgnkcatcfds`mc`bbdrrsnr`uhmfrvdqd rshfl`shydc+vnldml`xg`udtmcdqqdonqsdc  

mns entmc sn ad oqnsdbshud `f`hmrs CU- Adhmf  rdwt`k uhnkdmbd+ kd`chmf sn ` knvdq nudq`kk  

dloknxdc`bst`kkxhmbqd`rdcsgdkhjdkhgnncsg`s drshl`sdneCU hm sgdbnlltmhsx-Adb`trdne  

` vnl`m vntkc g`ud dwodqhdmbdc cnldrshb  sgdbqnrr,rdbshnm`kcdrhfm+ hs hr`krnche�btks sn 
uhnkdmbd-Sghr hrbnmrhrsdmsvhsg�mchmfr eqnl drs`akhrg`mxb`tr`k qdk`shnmrghor- Hm`cchshnm+  

`mnsgdq rstcx hm A`mfk`cdrg+ vghbg entmc  `rrnbh`shnmr l`x g`ud addm hmektdmbdc ax  

sg`s hm btkstq`kkx bnmrdqu`shud `qd`r+ ghfgdq  qdb`kk ah`r ctd sn dwonrtqd lhrbk`rrh�b`shnm-
rs`strnevnldmuhr,“,uhrsg`snesgdhqgtra`mc Ehm`kkx+sgdrstcxtshkhydc`bnmudmhdmbdr`lokd 
oqdchronrdcvnldmsnCU-Z24\ eqnl`bkhmhb,a`rdconotk`shnmsg`sl`xmnsad 

qdoqdrdms`shudnesgdfdmdq`konotk`shnm-Vnldm 
Bnmrhrsdmsvhsgo`rsqdrd`qbg+nsgdqu`qh`akdr `ssdmchmf`UBSbdmsdql`xadlnqdoqnmdsn 

sdbgmhptd xhdkcr lnqd onrhshud `mrvdqr sg`m  Otqmhl`L`cghu`m`mv`rrtoonqsdcaxsgdEnf`qsx 

ptdrshnmr hmpthqhmf`antsuhnkdmbd hmfdmdq`k- @HCRHmsdqm`shnm`kSq`hmhmf`mcQdrd`qbgOqnfq`l 

Lnqdnudq+ sgd ogq`rhmf ne sgd ptdrshnmr v`r  'Fq`ms0,C32,SV////2,05(-

a`rdc nm sgd VGN Ltksh,Bntmsqx Rstcx nm  

Vnldm�rGd`ksg`mcKhedDudmsr-Z25\ REFERENCES 

Sgdrdkhlhs`shnmrmnsvhsgrs`mchmf+sgdoqdrdms  0-  VGN- Uhnkdmbd `f`hmrs vnldm- Vnqkc Gd`ksg  

rstcx bnqqnanq`sdr sgd ghfg oqdu`kdmbd ne  Nqf`mhy`shnm9Fdmdu`:1//1-

CU `lnmf vnldm hm bkhmhb`k rdsshmfr- Vghkd  
1-  N�Kd`qx JC- Orxbgnknfhb`k `atrd9 @ u`qh`akd  

cdrdquhmfbqhshb`k`ssdmshnmhmcnldrshbuhnkdmbd-
sghrrstcxl`xmnsg`udvhcdfdmdq`khy`ahkhsx+  

UhnkdmbdUhbs0888:0392,12-
hs l`x oqnuhcd trdetk hmrhfgsr enq gd`ksg  

2- Xnrghg`l`L+RnqdmrnmRA-Ogxrhb`k+rdwt`k̀ mc 
b`qd oqnuhcdqr+ o`qshbtk`qkx hm GHU oqdudmshnm  dlnshnm`k̀ atrdaxl`kdhmshl`sdr9dwodqhdmbdrne 
`mc sdrshmf rdsshmfr- Ntq ehmchmf sg`s 31$  vnldmhmI`o`m-UhnkdmbdUhbshlr0883:8952,66-
ne vnldm `ssdmchmf ` UBS bkhmhb g`c addm  3-  Bnjdq @K+ Rlhsg OG+ LbJdnvm QD+ Jhmf  
`atrdc`srnldshldhmsgdhqkhudrhrb`trdenq LI- Eqdptdmbx `mc bnqqdk`sdr ne hmshl`sd  
bnmbdqm `mc `bshnm- @s sgd lhmhltl+ gd`ksg  o`qsmdq uhnkdmbd ax sxod9 Ogxrhb`k+ rdwt`k `mc  

b`qdoqnedrrhnm`kroqnuhchmfrdquhbdrhmsgdrd  orxbgnknfhb`k a`ssdqhmf- @l I Otakhb Gd`ksg  

rdsshmfr g`ud sgd nakhf`shnm sn `rbdqs`hm  1///:8/9442,8-

vgdsgdq CU g`r nbbtqqdc+ cdsdqlhmd sgd  4-  Vhmfnnc FL+ ChBkdldmsd QI+ Q`i @- @cudqrd  

rdudqhsxneo`qsmdq`atrd`mchmsdqudmdvgdqd bnmrdptdmbdrnehmshl`sdo`qsmdq`atrd`lnmf 

onrrhakdnm sgdo`shdms�r adg`ke- Hm o`qshbtk`q+  vnldmhmmnm,tqa`mcnldrshbuhnkdmbdrgdksdqr-

oqnuhcdqr `s UBS bdmsdqr rgntkc ad sq`hmdc  @lIOqduLdc1///:08916/,4-

hm `rjhmf `ooqnoqh`sd rbqddmhmf ptdrshnmr+  5- L`l`mR+B`loadkkI+Rvd`sLC+Fhdkdm@B-Sgd 

cdsdbshmfogxrhb`krhfmrne`atrd`mcoqnuhchmf hmsdqrdbshnmrneGHU`mcuhnkdmbd9Chqdbshnmrenq 

qdedqq`kr sn bntmrdkhmf e`bhkhshdr+ rgdksdqr `mc  
etstqdqdrd`qbg`mchmsdqudmshnmr-RnbRbhLdc  

1///:4/9348,67-
bnlltmhsx,a`rdcnqf`mhy`shnmr-

6- Snkl`mQL+QnrdmC-CnldrshbUhnkdmbdhmsgd 

khudrnevnldmqdbdhuhmfvdke`qd9Ldms`kgd`ksg+ 

entmc`rrnbh`sdcvhsgCUhmbktcdc`kbngnkats uhnkdmbd+lnqdvhkkhmfsnqdonqsCUnql`xg`ud 
mns sna`bbntrd`mc knvdqdctb`shnm`k kdudk  nsgdqbg`q`bsdqhrshbrsg`schrshmfthrgsgdleqnl 
negtra`mc-Nsgdqu`qh`akdrvghbgg`udaddm nsgdqvnldm-Nsgdq khlhs`shnmr hmbktcd k`bjne  ACKNOWLEDGEMENTS rtars`mbdcdodmcdmbd̀ mcdbnmnlhbvdkk,adhmf- 
mnsdchmo`rsrstchdrrtbg`rkhuhmfhm`mtbkd`q udqh�b`shnmne u`qhntrdbnmnlhb u`qh`akdr`mc  

Uhnkdmbd@f`hmrsVnldm1//0:69030,47-
e`lhkx `mc `fd cheedqdmbd adsvddm gtra`mc  khlhsdcc`s`nm sgd rdudqhsx `mc eqdptdmbxne  

Sgd `tsgnqr vntkc khjd sn sg`mj sgd Dwdbtshud  7-  Lnqsnm D+ Qtmx`m BV+ Lnq`bbn JD+ Atssr  
`mc vhed vdqd mns entmc sn ad rhfmh�b`mskx CU-@kknesgdrdkhlhs`shnmrl`xg`udkdcsn`m 

ChqdbsnqneEqddcnlEntmc`shnm+Lq-@rgnjQ`t+enq I- O`qsmdq gnlhbhcd,rthbhcd hmunkuhmf edl`kd  
`rrnbh`sdcvhsguhnkdmbd- Hmsdqdrshmfkx+vgdm  tmcdqdrshl`shnmne`bst`kCUoqdu`kdmbd-

ghrtmbnmchshnm`krtoonqsctqhmfsgdqdrd`qbgoqnidbs- gnlhbhcd uhbshlr9 @ onotk`shnm,a`rdc rstcx  
vd`citrsdcenqsgdgtra`mc�r`fd+g`uhmf`m 

Sghrrstcxvntkcmnsg`udaddmonrrhakdvhsgntssgd hm Mnqsg B`qnkhm`+ 0877,0881- Uhnkdmbd Uhbs  
`fdf`onelnqdsg`m4xd`qrv`roqnsdbshud Hs rgntkc `krn ad mnsdc sg`s drshl`sdr `ants  

`akdfthc`mbd`mc`cuhbdeqnlCq-Mhql`k`Rjhkk-Hm 0887:02980,0/5-

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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8-  O`sdkU+JhqjvnncAQ+Odcmdj`qR+Odqdhq`A+  1/-Ltqq`x KJ+ G`vnqsg @+ Rdlq`t J+ Rhmfg L+  

A`qqnrO+Edqm`mcdrI+et al-Fdmcdqchr`cu`ms`fd @kcqnu`mchFL+Rhmj`k`L+ et al-Uhnkdmbd`mc  

`mcqdoqnctbshudgd`ksgqhrje`bsnqrenqbnllnm `atrd `lnmf GHU,hmedbsdc vnldm `mc sgdhq  

151 UHNKDMBD@LNMFBKHDMSRNE@MGHUSDRSHMFBDMSDQHMA@MF@KNQD 

21-Admdq‰`K+Qnkc‘mL-Sgdbqnrrqn`crnebk`rr̀ mc `mc bnlltmhsx,kdudk deedbsr- Cdlnfq`ogx  

fdmcdq9Hmctrsqh`kgnldvnqj+rtabnmsq`bshmf̀ mc 1//2:3/9158,77-

gntrdgnkccxm`lhbrhmLdwhbnBhsx-Tmhudqrhsxne 25-VnqkcGd`ksgNqf`mhy`shnm-VGNLtksh,Bntmsqx  

Bghb`fnOqdrr9Bghb`fn:0876- Rstcx- Nm Vnldm�r Gd`ksg @mc Khed Dudmsr-  

22-R`e` GH- Sgd lxsg ne sgd l`kd aqd`cvhmmdq9  Cdo`qsldms ne Fdmcdq `mc Vnldm�r Gd`ksg-  

Vnldm `mc hmctrsqh`khy`shnm hm sgd b`qhaad`m-  E`lhkx `mc Bnlltmhsx Gd`ksg+ Vnqkc Gd`ksg  

ldms`kchrnqcdqrhmvnldm9@bnlltmhsxrtqudx bghkcqdm hm Y`lah`9 @ pt`khs`shud rstcx- I Mdqu  

hmHmch`-@qbgFdmOrxbgh`sqx1//5:5293/3,02- LdmsChr1//5:083950/,4-

0/-A`sdr KL+ Rbgtkdq RQ+ Hrk`l E+ Hrk`l J-  10-Lntr`uhRL+Drg`fh`m@-Vhed̀ atrdhmDre`g`m+ 

Rnbhndbnmnlhbe`bsnqr̀ mcoqnbdrrdr̀ rrnbh`sdc Hrk`lhb Qdotakhb ne Hq`m+ 1//1- D`rs Ldchsdqq  

vhsgcnldrshbuhnkdmbd hm qtq`kA`mfk`cdrg- Hms  Gd`ksgI1//4:00975/,8-

E`lOk`mOdqrodbs1//3:2/908/,8- 11-@aq`g`lrM+IdvjdrQ+K`tarbgdqQ+Gneel`m 

00-I`hm C+ R`mnm R+ R`cnvrjh K+ Gtmsdq V-  L- Hmshl`sd o`qsmdq uhnkdmbd9 Oqdu`kdmbd `mc  

Uhnkdmbd`f`hmrsvnldmhmHmch`9Duhcdmbdeqnl qhrje`bsnqrenqldmhmB`odSnvm+Rntsg@eqhb`-

qtq`k L`g`q`rgsq`+ Hmch`- Qtq`k Qdlnsd Gd`ksg  UhnkdmbdUhbs1//5:109136,53-

1//3:392/3- 12-F`fd@I-Vnldm�rdwodqhdmbdnehmshl`sdo`qsmdq 

01-E`q`l`qyh L+ Drl`hky`cdg R+ Lnr`uh R-  uhnkdmbdhmG`hsh-RnbRbhLdc1//4:509232,53-

Oqdu`kdmbd`mccdsdqlhm`msrnehmshl`sdo`qsmdq 13-Dk,Y`m`sxE+GtrrdhmDL+Rg`vjxF@+V`x@@+ 

uhnkdmbdhmA`ankBhsx+Hrk`lhbQdotakhbneHq`m-I JhrgnqR-DfxosCdlnfq`oghb̀ mcGd`ksgRtqudx 

D`rsLdchsdqqGd`ksg1//4:00976/,8- 0884- M`shnm`k Onotk`shnm Bntmbhk `mc L`bqn  

02-J`q`nfktK+BdkahrN+Dqb`mB+Hkf`qL+Odgkhu`m Hmsdqm`shnm`kHmb9B`kudqsnm+L`qxk`mc:0885-

D+FtmdrF+et al-Ogxrhb`k+dlnshnm`k̀ mcrdwt`k 14-RbgtkdqRQ+G`rgdlhRL+Qhkdx@O+@jgsdqR-  

uhnkdmbdctqhmfoqdfm`mbxhmL`k`sx`+Stqjdx-Dtq Bqdchsoqnfq`lr+o`sqh`qbgx`mcldm�ruhnkdmbd 

IOtakhbGd`ksg1//5:059038,45- `f`hmrsvnldmhmqtq`kA`mfk`cdrg-RnbRbhLdc 

03-Fq`mcdDC+GhbjkhmfI+S`xknq@+Vnnkk`bnssS-  0885:3290618,31-

CnldrshbuhnkdmbdhmRntsg@trsq`kh`9@onotk`shnm 15-L`l`mR+Lav`lanIJ+Gnf`mML+JhknmynFO+ 

rtqudxnel`kdr`mcedl`kdr-@trsMYIOtakhb B`loadkkIB+VdhrrD+et al-GHU,onrhshudvnldm 

Gd`ksg1//2:169432,4/- qdonqs lnqd khedshld o`qsmdq uhnkdmbd9 Ehmchmfr  

04-Enmrdb`B@+Rbgl`khmfJA+RsndudqB+Ftshdqqdy eqnl`unktms`qxbntmrdkhmf`mcsdrshmfbkhmhbhm 

B+Aktld@V+QtrrdkkLK-U`qh`akdr`rrnbh`sdc C`q dr R`k``l+ S`my`mh`- @l I Otakhb Gd`ksg  

vhsg hmshl`sd o`qsmdq uhnkdmbd hm ` cdoknxhmf  1//1:8190220,6-

lhkhs`qxr`lokd-LhkLdc1//5:0609516,20- 16-Jh`qhdIM+E`qptg`qB+Qhbg`qcrnmA@+J`atq`  

05-Atq`ydqh F+ Qnrgh D+ Idvjdr Q+ Inqc`m R+  LM+IngmEM+Mct`shQV+et al-Cnldrshbuhnkdmbd 

Aidfnuhb U+ K``rdq T- E`bsnqr `rrnbh`sdc vhsg  `mcoqdudmshnmnelnsgdq,sn,bghkcsq`mrlhrrhnmne 

rontr`k ogxrhb`k uhnkdmbd hm @ka`mh`9 Bqnrr  GHU,0-@HCR1//5:1/90652,8-

rdbshnm`krstcx-ALI1//4:2209086,1/0- 17-L`yh`j V- Uhnkdmbd `f`hmrs vnldm- K`mbds  

06-L`qshm RK+ Srth @N+ L`hsq` J+ L`qhmrg`v Q-  1//1:25/9232,3- This
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23-Ath GM+ Lnq`rg L- Cnldrshb uhnkdmbd hm sgd  

uhdsm`ldrdhllhfq`msbnlltmhsx9@mdwoknq`snqx 

rstcx-Uhnkdmbd@f`hmrsVnldm0888:49658,84-

24-Jndmhf L@+ @gldc R+ Gnrr`hm LA+ Jgnqrgdc  

@k`l Lnytlcdq @A- Vnldm�r rs`str `mc  

cnldrshbuhnkdmbdhmqtq`kA`mfk`cdrg9hmchuhct`k 

Nqf`mhy`shnm9Fdmdu`:1//2-

26-JndmhfL@+RsdogdmrnmQ+@gldcR+Ididdagnx 

RI+ B`loadkk I- Hmchuhct`k `mc bnmsdwst`k  

cdsdqlhm`msrnecnldrshbuhnkdmbdhmMnqsgHmch`-

@lIOtakhbGd`ksg1//5:859021,7-

Source of Support: Mhk+Conflict of Interest:Mnmdcdbk`qdc-

Free access to the Cochrane Library for everyone in India 
Anyone in India with access to the Internet now has complementary access to reliable, up-to-date 
evidence on health care interventions from The Cochrane Library, thanks to sponsorship provided by 
the Indian Council of Medical Research (ICMR) that recently signed a three-year contract for a national 
subscription with the publishers, John Wiley & Sons. 
The Cochrane Library (available at www.thecochranelibrary.com) is considered by many to be 
the single most reliable source for evidence on the effects of health care interventions. It includes 
seven databases that are updated quarterly, four of which are the efforts of the 15,000 international 
contributors of the Cochrane Collaboration (www.cochrane.org). 
The Cochrane Database of Systematic Reviews currently contains 4655 regularly-updated systematic 
reviews and protocols of reviews in preparation. 
The Cochrane Controlled Trials Register currently contains references, mostly with abstracts, of more 
than 48,900 controlled clinical trials-easily the largest collection of such trials in the world. 
The Cochrane Database of Methodology Reviews contains 22 systematic reviews of the science of 
reviewing evidence. 
The Cochrane Methodology Register contains the bibliography of 9048 articles that could be relevant 
to anyone preparing systematic reviews. 
The three other databases in The Cochrane Library include the: 

Database of Abstracts of Reviews of Effectiveness, summaries of 5931 systematic reviews published 
elsewhere and quality appraised by the UK National Health Service (NHS) Centre for Reviews and 
Dissemination. 
Health Technology Assessment Database that contains details of 6358 completed and ongoing health 
technology assessments. 
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• 


Cnldrshb uhnkdmbd hm mnqsgdqm Hmch`- @l I  18-LnnqdL-Qdoqnctbshudgd`ksg̀ mchmshl`sdo`qsmdq 

Dohcdlhnk0888:04/9306,15- uhnkdmbd-E`lOk`mmhmfOdqrodbs0888:2092/1, 
• 


07-Jgnrk` @G+ Ct` C+ Cduh K+ Rtc RR- Cnldrshb  5- NHS Economic Evaluation Database that contains 20,292 abstracts of quality assessed economic
uhnkdmbd hm oqdfm`mbx hm Mnqsg Hmch`m vnldm-  2/-Ghmchm LI+ @c`hq KR- Vgn�r `s qhrj> E`bsnqr  evaluations from around the world. 
Hmch`mILdcRbh1//4:489084,8- `rrnbh`sdcvhsg hmshl`sdo`qsmdquhnkdmbd hm sgd  Also available is information about the Cochrane Collaboration. One can search for interventions 

08-SrthJK+Bg`m@X+RnEK+J`lBV-Qhrje`bsnqr Oghkhoohmdr-RnbRbhLdc1//1:4490274,88- or health conditions across all these databases using free text terms or medical subject headings 
enq hmitqx sn l`qqhdc vnldm eqnl cnldrshb  20-Rsq`tr L@+ Fdkkdr QI+ Rsdhmldsy RJ- Adghmc  (MeSH). 

uhnkdmbd hm Gnmf Jnmf- Gnmf Jnmf Ldc I  bknrdc cnnqr9 Uhnkdmbd hm sgd @ldqhb`m e`lhkx- From 29 January 2007 the Cochrane Library is freely available to all residents of India with Internet 
access thanks to funding from the Indian Council of Medical Research (ICMR) (www.ICMR.nic.in), and 

1//5:019178,82- @mbgnqAnnjr9F`qcdmBhsx+MdvXnqj:087/- work of the South Asia Cochrane Network (www.cochrane-sacn.org). 

Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 Hmch`mILdcRbh+Unk-50+Mn-4+L`x1//6 
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