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20-Bg`mcq`Q+@mdi`Q+Qdv`kB+JnmctqhQ+C`rr
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Chlhmtshnm ne nwhc`shud rsqdrr- Hmch`m I Bkhm
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ANTIRETROVIRAL TREATMENT IN RESOURCE-POOR SETTINGS: 
A VIEW FROM INDIA 

MADHU VAJPAYEE, SHWETA KAUSHIK, KAMALIKA MOJUMDAR, V. SREENIVAS* 

ABSTRACT 

CONTEXT: The introduction of highly effective generic antiretroviral drugs at reduced 
cost has transformed the face of HIV/AIDS epidemic in developing countries like 
India. However, there is an urgent emphasis on developing and implementing 
guidelines for antiretroviral treatment monitoring by laboratory methods utilizing 
the available technologies in resource-limited settings. AIM: We studied the efficacy 
of antiretroviral treatment, adherence to therapy and motivation of patients for 
regular treatment monitoring by CD4 counts. SETTINGS AND DESIGN: A longitudinal 
cohort study on an established cohort of 166 HIV-1–infected Indian individuals. 
MATERIALS AND METHODS: Study subjects were followed up for the period from 
January 2002 to November 2006. Their clinical status and treatment regimen were 
recorded, and CD4 counts were performed at each visit. STATISTICAL ANALYSIS: 
Repeated-measures ANOVA was used to compute changes in median CD4 counts at 
each visit in the different treatment groups. RESULTS: We observed a growing awareness 
and motivation for regular HIV disease monitoring among patients, accompanied 
by a trend of increasing median CD4 counts at all subsequent follow-up visits after 
initiation of antiretroviral treatment. CONCLUSIONS: The study gives an insight into 
the institutional efforts for the establishment of cohorts for longitudinal studies, which 
will help in designing effective treatment guidelines, thus providing impetus to the free 
public sector antiretroviral therapy program in India. Such formative research aims to 
fill the lacunae in the limited available data for the formulation of treatment-monitoring 
guidelines in resource-poor settings of developing countries like India. 

Key words: Antiretroviral therapy, human immunodeficiency virus-1, India, resource-
poor 
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bnmbdost`keq`ldvnqjsg`ss`jdrhmsn`bbntms q`chnknfhb ed`stqdr bnlo`shakd vhsg SA-Z0/\ 
sgdcheedqdmbdradsvddmqhbg`mconnqbntmsqhdr Dwsq`otklnm`qxstadqbtknrhr+atsmnsotklnm`qx 
`mcoqnuhcdsgdfqd`sdrsadmd�ssnGHU,hmedbsdc stadqbtknrhr+v`rbnmrhcdqdc`m@HCR,cd�mhmf 
odnokdhmsgdcdudknohmfvnqkc-Z1,7\ hkkmdrr-Z00\ Sgd stadqbtknrhr qdfhldmbnmrhrsdc  

ne1lnmsgrnehrnmh`yhc+qhe`lohbhmdsg`latsnk 
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rstcx-Sgda`rdkhmdbg`q`bsdqhrshbrnesgdrstcx sqd`sldms ctqhmf enkknv,to uhrhsr nq chc mns  
onotk`shnmg`udaddmrtll`qhydchmS`akd0- qdpthqdsqd`sldms+000o`shdmsrvdqdnmkxGHU 
@kksgd055o`shdmsrg`c`skd`rssgqdduhrhsrsn hmedbsdc'GHU*SA,(+`mc20o`shdmsrvdqdct`kkx 
sgdk`anq`snqx+vhsgsgdhmhsh`kadhmfsgda`rdkhmd hmedbsdc vhsg GHU `mc SA 'GHU*SA*(- Sgd  
uhrhs `mc rtardptdms svn enkknv,to uhrhsr ax  chrsqhatshnmnesgdrstcxonotk`shnmhmcheedqdms 
Mnudladq1//5-S`akd1cds`hkrsgdchrsqhatshnm chrd`rd `mc sqd`sldms fqntor g`r addm  MATERIALS AND METHODS `mcoxq`yhm`lhcdc`hkx+enkknvdcax3lnmsgr 

nehrnmh`yhc`mcqhe`lohmc`hkx-Z01\ 

Sgd oqdrdms rstcx v`r ` knmfhstchm`k bngnqs  
rstcxbnmctbsdc`ssgd@HCRbkhmhbne`sdqsh`qx SgdBC3*S,bdkkodqbdms`fdr`mcbntmsrne`kk 
b`qd gnrohs`k- Sgd rstcx onotk`shnm ne 055  055GHU,hmedbsdchmchuhct`krvdqddmtldq`sdc 
GHU,hmedbsdc hmchuhct`kr v`r qdedqqdc sn sgd  `s d`bg uhrhs ne sgd o`shdms ax ct`k,bnknq  
@HCR bkhmhb eqnl sgd ntso`shdms bkhmhbr ne  hlltmnogdmnsxohmf trhmf rs`mc`qc vgnkd, 
cheedqdms cdo`qsldmsr hm sgd gnrohs`k- @kk sgd  aknnc ldsgncnknfx+ entq,stad o`mdk9 BC34  
055rstcxrtaidbsrg`c`skd`rssvnenkknv,tor .BC03: BC2 .BC3: BC2 .BC7 `mc hrnsxod  
`esdq hmhsh`kuhrhs+`s`ooqnwhl`sdkx5,7lnmsgr�  bnmsqnkr Hfγ0.Hfγ0-Z02+03\ Sgd rodbhldmr vdqd  
hmsdqu`k ctqhmf sgd odqhnc I`mt`qx 1//1 sn  `bpthqdc `mc `m`kxydc ax sgd BDKKPtdrs  
Mnudladq1//5-Sgd`ooqnoqh`sd hmrshstshnm`k  rnesv`qdnmhcdmshb`kkxbnm�ftqdcE@BRB`khatq 
dsghbrbnllhssdd`ooqnudc sgdrstcx+`mc`kk  �nv bxsnldsdq 'Adbsnm Chbjhmrnm+ R`m Inrd+  
sgdo`shdmsrf`udvqhssdm`mchmenqldcbnmrdms TR@(-
oqhnqsndmsdqhmfsgdrstcx-  

Sgd ld`m `mc ldch`m ne `kk rstcx u`qh`akdr  
Sgd GHU `mshancx rs`str ne `kk sgd rstcx  vdqd bnlotsdc enq `kk sgd o`shdmsr `s d`bg  
rtaidbsrv`r`rrdrrdcaxsgqddDQRZdmyxld, uhrhs-Sgdbg`mfdr hm sgdldch`mBC3bntmsr  
khmjdc hlltmnrnqadms `rr`x 'DKHR@(+ q`ohc+  `s enkknv,to uhrhsr vdqd nardqudc hm cheedqdms  
rhlokd\ `r qdbnlldmcdc ax sgd M`shnm`k  sqd`sldms fqntor trhmf ` qdod`sdc,ld`rtqdr  
@HCR Bnmsqnk Nqf`mhy`shnm 'M@BN(+ Lhmhrsqx  @MNU@ sdbgmhptd- RORR udqrhnm 00-4 `mc  
neGd`ksg`mcE`lhkxVdke`qd+Fnudqmldmsne RS@S@7-/rnesv`qdvdqdtrdcenq`kkrs`shrshb`k 
Hmch`-Z8\@kksgdsdrsrvdqdodqenqldc`bbnqchmf `m`kxrhr-
snsgdl`mte`bstqdq�rqdbnlldmc`shnmr-Ehqrs  
`mcrdbnmc,khmd`mshqdsqnuhq`k,sgdq`oxqdfhldm RESULTS 
bnmrhrsdcneghfgkx`bshud`mshqdsqnuhq`ksgdq`ox 
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nesgddmshqdrstcxonotk`shnm`bbnqchmfsnsgd 
ctq`shnm ne sgdhq enkknv,to uhrhsr- Sgd lnrs  
eqdptdmslncdnesq`mrlhrrhnmv`rentmcsnad 
gdsdqnrdwt`kbnms`bs,56'3/-2$(`lnmfsgd 
rstcxo`qshbho`msrZEhftqd0\-

Nts ne 021 rstcx rtaidbsr sg`s vdqd hmhsh`sdc  

cds`hkdchmS`akd2-

CD4+ T-cell profile 
Sgd0/8l`kdr'55$(hmsgdrstcxfqntone055 
GHU,rdqnonrhshud hmchuhct`kr g`c sgd a`rdkhmd  
ld`mBC3bntmsne160bdkkr.òk'q`mfd905sn 
0+133(`rbnlo`qdcsn2/7bdkkr.òk'q`mfd917 
sn77/(`lnmf46'23$(edl`kdr-Sgda`rdkhmd 
ld`m BC3 bntmsr ne sgd rstcx onotk`shnm hm  
cheedqdmsrtafqntor`qdoqdrdmsdchmS`akd0-

S`akd3rgnvr sgdldch`mBC3bntmsrne84  
rstcx rtaidbsr enkknvdc to enq cheedqdms shld  
hmsdqu`krdudmadenqd sgd hmhsh`shnmne sgdq`ox-

Table 3: Distribution of study subjects (n = 132) in 

Table 2: Distribution of study subjects (n = 166) 
according to follow-up duration 

Groups (n*) Follow-up duration (months) 
12 18 24 30 36 Total 

O`shdmsrqdbdhuhmf@QS'Shldodqhnceqnldmqnkkldmsadenqd 
hmhsh`shnmne@QS(    
@esdq0rsuhrhs  1/ 0/ 6 2 1 31 
@esdq5,7lnmsgr 5 8 03 5 4 3/ 

Table 1: Baseline characteristics of human immuno-
deficiency virus-infected study population 

Characteristics Value 

Sns`kmn-nerstcxrtaidbsr 055 
L`kdr 0/8 
Edl`kdr 46 

Ldch`m`fd'sns`krstcxrtaidbsr( 20-3 
Ldch`m`fd'L`kdr( 20-8 
Ldch`m`fd'Edl`kdr( 2/-2 

Chrsqhatshnmnerstcxonotk`shnmhmrtafqntor 
O`shdmsrmnsqdbdhuhmf@QS 26 
O`shdmsrqdbdhuhmf@QSctqhmfenkknv,touhrhsr 84 
O`shdmsr`kqd`cxqdbdhuhmf@QSnmdmqnkkldms 23 

Ldch`mBC3bntmsrnerstcxonotk`shnm 
Sns`krstcxrtaidbsr 173 
O`shdmsrmnsqdbdhuhmf@QS 253 
O`shdmsrqdbdhuhmf@QSctqhmfenkknv,touhrhsr 068 

@QS,@mshqdsqnuhq`ksgdq`ox 

Figure 1: Chrsqhatshnmnerstcxonotk`shnm`bbnqchmfsn 
lncdnesq`mrlhrrhnm 

 

'G@@QS( nq ct`k sgdq`ox ne mtbkdnrhcd. Patients’ profile 
mtbkdnshcd qdudqrd sq`mrbqhos`rd hmghahsnqr  
'MQSHr(  `mc mnm,mtb kdnr hcd qdudqrd  
sq`mrbqhos`rd hmghahsnqr 'MMQSHr( nq oqnsd`rd  
hmghahsnqr 'OHr(+ enkknvhmf VGN fthcdkhmdr+  
`r qdbnlldmcdc ax sgd Hmch`m fnudqmldms-  
Sgdch`fmnrhrneotklnm`qxSAv`ra`rdcnm 
bnmrhrsdms ghrsnqx `mc ogxrhb`k dw`lhm`shnm+  
onrhshud rotstl sdrs enq `bhc,e`rs a`bhkkh `mc  

Nesgd055GHU,hmedbsdco`shdmsrbnloqhrhmfsgd 
rstcxonotk`shnm+84'46$(g`cmnsoqduhntrkx 
qdbdhudc`mshqdsqnuhq`ksgdq`ox+`mcsgdq`oxv`r 
hmhsh`sdc hm sgdrdo`shdmsr`s sgdhq rtardptdms  
enkknv,to uhrhsr: 26 '11$( g`c d`qkx,rs`fd  
GHUchrd`rd`mcchcmns qdpthqd`mshqdsqnuhq`k  
sgdq`ox: 23 '1/$( g`c addm qdbdhuhmf  
`mshqdsqnuhq`k sgdq`oxadenqddmqnkkldms hm sgd  

Hmch`mILdcRbh+Unk-50+Mn-6+Itkx1//6 

different treatment groups
enkknv,to 
@esdq lnmsgr / 5 2 0 1 01 Treatment group No. of patients (% frequency)01,05  

enkknv,to O`shdmsrnm@QS

@esdq lnmsgr  SA*+@QS`knmd 4'2-68(
07,13 / / 0 / /  0  
enkknv,to SA*+@SS`knmd 4'2-68(

@kqd`cxnm@QS`s 8 8 6 6 1 23 SA*+@QS*@SS 0/'6-47(

dmqnkkldms SA,+@QS* 7/'5/-5(


O`shdmsrmnsqdbdhuhmf 04 7 2 5 4 26 O`shdmsrmnsqdbdhuhmf@QS

@QS SA*+MnSqd`sldms 0'/-65(

Sns`k  4/ 31 24 12 05 055 SA,+MnSqd`sldms 20'12-37(


021m)9MtladqneGHU,hmedbsdchmchuhct`kr+@QS,@mshqdsqnuhq`k Sns`k  '0//( 

sgdq`ox @QS,@mshqdsqnuhq`ksgdq`ox 

Hmch`mILdcRbh+Unk-50+Mn-6+Itkx1//6 

mailto:'G@@QS(nqct`ksgdq`oxnemtbkdnrhcd
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Sgdldch`mBC3bntmsr`ssgdk`rsuhrhsadenqd hmedbsdc hmchuhct`kr vgn qdbdhudc sqd`sldms  
sgdrs`qsne`mshqdsqnuhq`ksgdq`ox+bnmrhcdqdc`r `s sgd enkknv,touhrhsr ZS`akd5\-Sghr sqdmcne  
sgda`rdkhmdldch`mBC3bntmsr+vdqd;1//  hmbqd`rhmfldch`mBC3bntmsrv`rnardqudc  
bdkkr.òk hm`kk sgdfqntorneo`shdmsr`bbnqchmf `s`kkrtardptdmsenkknv,touhrhsr`esdqhmhsh`shnm 
sn sgdhq enkknv,to shld hmsdqu`kr- Sgd ldch`m  ne `mshqdsqnuhq`k sqd`sldms `r bnlo`qdc sn  

283 @MSHQDSQNUHQ@KSQD@SLDMSHMHMCH@ 

touhrhs`esdqsgdq`ox:`mcrhlhk`qkx+b`kbtk`shnmr bntmsrhm`ardmbdne`mxsqd`sldms-
vdqd cnmd enq bg`mfdr `s rtardptdms uhrhsr-  
Sgdqdrtksr`krnhmchb`sdsg`ssgdldch`mBC3 DISCUSSION 
bntmsr hmbqd`rdrg`qokxvhsghm sgd�qrs enkknv, 
touhrhs`esdqsgd`clhmhrsq`shnmne`mshqdsqnuhq`k Sgdhmsqnctbshnmneghfgkxdeedbshud`mshqdsqnuhq`k 
sgdq`ox`mcrtardptdmskx sghr hmbqd`rd hrmns  cqtfr `s `e enqc`akd bnrsr g`r fqd`s kx  

 

Table 5: Median CD4 counts at follow-up time in-

Hmch`mILdcRbh+Unk-50+Mn-6+Itkx1//6 Hmch`mILdcRbh+Unk-50+Mn-6+Itkx1//6 

(w
ww

enkknv,to shld hmsdqu`kr enq 26 GHU,hmedbsdc  
hmchuhct`kr vgn chc mns qdpthqd `mshqdsqnuhq`k  
sgdq`ox ZS`akd 4\- Sgdrd o`shdmsr l`hms`hmdc  
BC3 bntmsr `anud 1// bdkkr.òk `s `kk shld  
hmsdqu`krenqvghbgsgdxvdqdenkknvdcto+sgtr 
qdpthqhmfmnsqd`sldms-

Changes in CD4+ T-cell counts:Vdnardqudc 
`m hmbqd`rdc ldch`m BC3 S,bdkk bntms '145  
bdkkr.òk+ q`mfd9 066 sn 263( `s sgd �qrs uhrhs 
`esdq hmhsh`shnm ne `mshqdsqnuhq`k sqd`sldms `r  
bnlo`qdc sn sgd ldch`m a`rdkhmd u`ktd  
'068 bdkkr.òk+ q`mfd9 015 sn 155( hm 84 GHU, 

pt`mshs`shudkxrhfmh�b`msZEhftqd1\-

Effect of treatment on CD4 counts: Sgd  
qdod`sdc,ld`rtqdr `m`kxrhr ne u`qh`mbd v`r  
odqenqldc enq 021 rstcx rtaidbsr sg`s vdqd  
hmhsh`sdc sqd`sldms ctqhmf enkknv,to uhrhsr nq  
chc mns qdpthqd sqd`sldms `mc g`c `s kd`rs 1  
enkknv,touhrhsrZEhftqd2\-Sgdqdrtksrhmchb`sdc 
sqdmcr enq sgd hmbqd`rd hm ldch`m BC3* S, 
bdkk bntmsr `s rtardptdms enkknv,to uhrhsr hm  
ansg sgd fqntor ne GHU*SA* ne 4 hmchuhct`kr  
`mc GHU*SA, ne 7/ hmchuhct`kr qdbdhuhmf  
nmkx `mshqdsqnuhq`k sqd`sldms- Sgd fqnto ne  
0/ GHU*SA* o`shdmsr qdbdhuhmf ct`k sgdq`ox  
'@QS*@SS( @msh Stadqbtknrhr Sgdq`ox '@SS(  
`krn rgnvdc l`qjdc hloqnudldms hm ldch`m  
BC3 bntmsr `s enkknv,to uhrhsr- Sgd GHU*SA*  
fqntone4hmchuhct`krqdbdhuhmfsqd`sldmsnmkx 
enqstadqbtknrhr'@SS(g`crkhfgs hloqnudldms 
hmBC3bntmsr-SgdGHU,rdqnonrhshudhmchuhct`kr 
vhsgmnstadqbtknrhrhmedbshnml`hms`hmdcBC3 

sq`mrenqldcsgd@HCRdohcdlhbhmsgdqdrntqbd, 
onnqcdudknohmfvnqkc-Gnvdudq+sgddeedbshud 
cdkhudqx ne `mshqdsqnuhq`k sgdq`ox sn bnla`s  
sghr@HCRdohcdlhbax hlokdldms`shnmne eqdd  
otakhbrdbsnq@QSoqnfq`lqdpthqdrenqltk`shnm 
ne fthcdkhmdr enq sgd `ooqnoqh`sd lnmhsnqhmf  
ne sqd`sldms deedbshudmdrr `mc `cgdqdmbd  
sn sgdq`ox trhmf knv,bnrs `mc rhlokd bkhmhb`k  
`mc k`anq`snqx ld`rtqdr sg`s `qd `u`hk`akd  
hm sgd qdrntqbd,onnq rdsshmfr-Z04,07\ Sgd khlhsdc  
c`s` `u`hk`akd sn cdudkno rtbg fthcdkhmdr hm  
qdrntqbd,onnq rdsshmfr kdc tr sn `m`kxyd sgd  
de�b`bxne`mshqdsqnuhq`k sqd`sldms+ `cgdqdmbd  
sn sgdq`ox `mc lnshu`shnm ne o`shdmsr enq  
qdftk`q sqd`sldms lnmhsnqhmf ax BC3 bntmsr  
hm sgd`kqd`cxdrs`akhrgdcbngnqsne055GHU, 
0,hmedbsdc Hmch`m hmchuhct`kr `s sgd @kk Hmch`  
HmrshstsdneLdchb`kRbhdmbdr+MdvCdkgh-
 
@rhfmh�b`msmtladqne hmchuhct`kr Z84'46$(\  
vhsghmsgdrstcxonotk`shnmg`cmnsoqduhntrkx 
qdbdhudc `mshqdsqnuhq`k sgdq`ox+ `mc hs v`r  
hmhsh`sdc hm sgdrdo`shdmsr`s sgdhq rtardptdms  
enkknv,touhrhsr-Sghqsx,entq'1/$(o`shdmsrg`c 
`kqd`cx addm qdbdhuhmf `mshqdsqnuhq`k sgdq`ox  
adenqd sgdhq dmqnkkldms hm sgd rstcx- Sgdrd  
nardqu`shnmrdlog`rhydsg`ssgdoqnrodbsrenq 
`mshqdsqnuhq`k sgdq`ox hm cdudknohmf bntmsqhdr  
g`udbg`mfdc qdbdmskxvhsg sgd`u`hk`ahkhsx ne  
bnrs,deedbshud fdmdqhb cqtfr-Z08+1/\ Sgd qdftk`q  
enkknv,to uhrhsr ax sgdrd o`shdmsr qdbdhuhmf  
`mshqdsqnuhq`k sqd`sldms `mc 26 o`shdmsr vgn  
g`cd`qkx,rs`fdGHUchrd`rdatschcmnsqdpthqd 
`mshqdsqnuhq`k sgdq`ox mns nmkx hmchb`sd sgd  

tervals for study subjects not receiving 
antiretroviral therapy 

Time intervals of Median CD4 counts 
follow-up visits (cells/µl) [95% C.I.] 

Ehqrsuhrhs'm<26( 253'2/6,417-4( 
5,7lnmsgr'm<26( 283'145-4,407-4( 
01,05lnmsgr'm<26( 211'138-4,4/3-4( 
07,13lnmsgr'm<11( 246'2/2-2,417-7( 
13,21lnmsgr'm<04( 257'200-2,381-7( 
2/,3/lnmsgr'm<00( 2//'105,306( 
25,37lnmsgr'm<4( 225'137-4,558-4( 

Table 4: Median CD4 counts of patients (n = 95) at 
different time intervals before the initiation 
of antiretroviral therapy 

Time period from Median CD4 counts (cells/µl) [95% C.I.] 
enrollment before 
initiation of ART 1st visit 2nd visit 3rd visit 4th visit 

@esdq0rsuhrhs 038 
'm<31( '6/,14/(   
@esdq5,7 108 086 
lnmsgr'm<3/( '005,187('041,176( 
@esdq01,05 142 114 081 
lnmsgr'm<01( '036,241('066,2/5('044,238( 
@esdq07,13 218 134 071 002 
lnmsgr'm<0(  

@QS,@mshqdsqnuhq`ksgdq`ox 

Table 6: Median CD4 counts of study subjects at fol-
low-up visits after initiation of antiretroviral 
therapy 

Time intervals of Median CD4 counts 
follow-up visits (cells/µl) [95% C.I.] 

A`rdkhmdadenqd 068'015,155( 
hmhsh`shnmne@QS'm<84( 
0rsuhrhs'm<84( 145'066,263( 
1mcuhrhs'm<71( 223'122-7,36/( 
2qcuhrhs'm<4/( 3/2'141-4,473-4( 
3sguhrhs'm<14( 3/1'156-4,553-4( 

hmbqd`rd hm ldch`m BC3 bntmsr `esdq sgd  
hmhsh`shnm ne sgdq`ox v`r lnqd `oo`qdms hm  
sgd �qrs uhrhs 'bg`mfd 0( `r bnlo`qdc sn sgd  
hmbqd`rd nardqudc `s rtardptdms enkknv,to  
uhrhsr ZEhftqd 1\- Sgd ehqrs hmbqd`rd 'bg`mfd  
0( hm sgd ldch`m BC3 bntmsr v`r b`kbtk`sdc  
ax rtasq`bshmf sgd a`rdkhmd BC3 bntms u`ktd  
eqnlsgdBC3bntmsu`ktd`ssgd�qrsuhrhs`esdq 
hmhsh`shnmne`mshqdsqnuhq`ksqd`sldms-Rhlhk`qkx+sgd 
rdbnmc hmbqd`rd 'bg`mfd1(v`rnas`hmdcax  
rtasq`bshmfsgdBC3bntmsu`ktd`ssgd�qrsuhrhs 
`esdqhmhsh`shnmne`mshqdsqnuhq`ksqd`sldmseqnlsgd 
ldch`mBC3bntmsu`ktd`ssgdrdbnmcenkknv, 

Figure 3:Bg`mfdrhmBC3bntmsr`bbnqchmfsn 
cheedqdmssqd`sldmslnc`khshdr 

Figure 2: Bg`mfdhmldch`mBC3bntmsr`esdq 
hmhsh`shnmne`mshqdsqnuhq`ksqd`sldms 

BC3 bntmsr vdqd `krn b`kbtk`sdc `s cheedqdms  sgd ldch`m a`rdkhmd u`ktd- Gnvdudq+ sgd  
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`mshqdsqnuhq`k sqd`sldms `cgdqdmbd ats `krn  sgd onsdmsh`k admd�sr ne `mshqdsqnuhq`k sgdq`ox  cdudknohmfbntmsqhdrkhjdHmch`-Etstqdqdrd`qbg qdrntqbd,onnq rdsshmfr9 Otakhb gd`ksg qdrd`qbg  

rtffdrssgdfqnvhmf`v`qdmdrr`mclnshu`shnm hm GHU,hmedbsdc hmchuhct`kr `mc dlog`rhyd  vhsg k`qfdq rstcx fqnto `mc knmf,sdql enkknv, oqhnqhshdr-SqnoLdcHmsGd`ksg1//4:0/9184,8-

enqqdftk`qGHUchrd`rdlnmhsnqhmfhmo`shdmsrhm sgd hlonqs`mbd ne @QS qdfhldmr hm qdrnkuhmf  to ne o`shdmsr l`x etqsgdq `rrhrs sgd deenqsr  7-  Cdru`qhdtwL+ K`mcl`mQ+ Kh`ts`tcA+Fhq`qc  

sgdcdudknohmfbntmsqhdr- BC3 kxlognodmh` hm odqrhrsdms noonqstmhrshb  nedrs`akhrghmfbngnqsr`rdlog`rhydcax sgd  OL- @mshqdsqnuhq`k sgdq`ox hm qdrntqbd,onnq  

hmedbshnmr khjd SA hm GHU*SA* o`shdmsr- Sgd  rstcxntsbnld-Sghrl`xadonrrhakdvhsgeqdd bntmsqhdr9Hkktrhnmr̀ mcQd`khshdr-@lIOtaGd`ksg 

1//4:8490006,11-
`u`hk`ahkhsxne`mshqdsqnuhq`kcqtfr-Sghrvhkk`krnSgdVGNg`roqnonrdcotakhb,gd`ksg`ooqn`bg GHU*SA* fqnto ne 20 hmchuhct`kr qdbdhuhmf  

sn`mshqdsqnuhq`ksgdq`ox'@QS(sndm`akdrb`khmf nmkx sqd`sldms enq stadqbtknrhr '@SS( g`c  
to ne `bbdrr sn sqd`sldms enq GHU,onrhshud  rkhfgs hloqnudldms hm BC3 bntmsr- Gdmbd  
odnokd hm cdudknohmf bntmsqhdr+ qdbnfmhyhmf  sgd sqd`sldms ne noonqstmhrshb hmedbshnmr khjd  
sg`ssgdVdrsdqmlncdknerodbh`khrsogxrhbh`m SAl`xmnsnmkxrknv sgdoqnfqdrrhnmneGHU  
l`m`fdldms `mc `cu`mbdc k`anq`snqx  chrd`rd hm o`shdmsr ct`kkx hmedbsdc vhsg GHU  
lnmhsnqhmf hr mns ed`rhakd hm qdrntqbd,onnq  `mcSAatsl`x`krnadadmd�bh`kenqo`shdmsr 
rdsshmfr-Z10\Hm`m`ssdlossnqdokhb`sdqdrntqbd, e`bhmf ` ghfg qhrj ne hllhmdms cd`sg ctd sn  
qhbg BC3 bntms fthcdkhmdr enq sqd`sldms  SA hm cdudknohmf bntmsqhdr khjd Hmch`-Z11,17\ 
cdbhrhnmr `mc lnmhsnqhmf hm qdrntqbd,onnq  Sgdrd qdrtksr `krn hmchb`sd sgd admdehsr ne  
rdsshmfr ne cdudknohmf bntmsqhdr khjd Hmch`+  stadqbtknrhr sqd`sldms enq GHU l`m`fdldms  
vd rstchdc sgd BC3 ntsbnld hm ntq rstcx  hm sgd `ardmbd ne `u`hk`ahkhsx ne `mshqdsqnuhq`k  
onotk`shnm- Hm 84 nts ne 055 GHU,hmedbsdc  sqd`sldms hmqdrntqbd,onnqrdsshmfr-Gnvdudq+ 
hmchuhct`kr enqlhmf sgd rstcx onotk`shnm+ vd  sgd fqnto ne GHU*SA* o`shdmsr 'm < 0/(  
nardqudc ` sqdmc ne hmbqd`rhmf ldch`m BC3  qdbdhuhmf ct`k sgdq`ox '@QS*@SS( rgnvdc  
bntmsr `s `kk rtardptdms enkknv,to uhrhsr  adssdq hloqnudldms hmldch`mBC3bntmsr`s  
`esdq hmhsh`shnm ne `mshqdsqnuhq`k sqd`sldms `r  enkknv,to uhrhsr+ rtffdrshmf sg`s ` bnlahmdc  
bnlo`qdc sn sgda`rdkhmdldch`mBC3bntms  @QS `mc @SS sgdq`ox qdfhldm l`x ad `  
u`ktd+vhsgsgdhmbqd`rdhmldch`mBC3bntmsr adssdq sqd`sldms lnc`khsx sn enkknv hm rtbg  
adhmflnqd`oo`qdms hm sgd�qrsuhrhs 'bg`mfd  ct`kkx hmedbsdc o`shdmsr- Sgtr sgd hmhsh`shnm ne  
0( `r bnlo`qdc sn sgd hmbqd`rd nardqudc `s  deedbshud `mshqdsqnuhq`k sqd`sldms enbtrdc nm  
rtardptdms enkknv,to uhrhsr ZEhftqd 1\- Sgdrd  bkhmhb`k rxlosnlr l`x `krn enql ` a`rhr enq  
nardqu`shnmr tmcdqrbnqd sgd hlonqs`mbd ne  mdv oqnfq`l,a`rdc rsq`sdfhdr vhsg sgd fn`k  
BC3 bntmsr hm lnmhsnqhmf ne `mshqdsqnuhq`k  ne onotk`shnm,vhcd qdctbshnm hm lnqahchsx `mc  
sqd`sldmsdeedbshudmdrrdudmhmqdrntqbd,onnq lnqs`khsxhmcdudknohmfbntmsqhdr-
rdsshmfr`mchmsgdoqdrdmbdnensgdqoqnakdl  

8-  M`shnm`k @HCR Bnmsqnk Nqf`mhy`shnm 'M@BN(-  
fhudtrhmrhfgshmsnsgdo`sgnfdmdrhrneGHUhm 

Rtqudhkk`mbd enq GHU hmedbshnm.@HCR b`rdr hm  
hmedbsdcHmch`mo`shdmsr-

Hmch`- Lhmhrsqx ne Gd`ksg `mc E`lhkx Vdke`qd+  

FnudqmldmsneHmch`-0875,0888-o-11/,5-
REFERENCES 0/-U`io`xddL+J`mrv`kR+RdsgO+VhfM+O`mcdx 

QL-StadqbtknrhrhmedbshnmhmGHU,hmedbsdcHmch`m 
0-  Enqtl enq Bnkk`anq`shud GHU Qdrd`qbg- @  o`shdmsr-@HCRO`shdmsB`qdRSCr1//3:0791/8, 

lddshmfnqf`mhydcaxsgdenqtlenqbnkk`anq`shud 02-
GHU qdrd`qbg9 Sq`mredq ne GHU ch`fmnrshb `mc  00-A`qskdssI+E`sgL+CdL`rhQ+PthmmI+Gdqldr@+ 
lnmhsnqhmf sdbgmnknfhdr hmsn qdrntqbd,onnq  Qntrrd`tE-@mtoc`sdclds`,`m`kxrhrnesqhokd 
rdsshmfr-V`rghmfsnm+CB:11@oqhk1//1- bnlahm`shnm sgdq`ox hm`mshqdsqnuhq`k,m`hudGHU, 

1- E`qldqO+Kd`mcqdE+LtjgdqiddIR+Bk`tcdL+ hmedbsdc`ctksr-01sgBnmedqdmbdnmQdsqnuhqtrdr 
MduhkO+Rlhsg,E`vyhLB+et al-Bnlltmhsx,a`rdc `mc Noonqstmhrshb Hmedbshnmr- Anrsnm: Edaqt`qx  
`ooqn`bgdr sn GHU sqd`sldms hm qdrntqbd,onnq  11,14+1//4-@arsq`bs475-
rdsshmfr-K`mbds1//0:24793/3,8-	 01-@ldqhb`m Sgnq`bhb Rnbhdsx: BCB: Hmedbshntr  

2-  Vdhckd OI+ L`k`la` R+ Lvda`yd Q+ Rnyh B+  Chrd`rdr Rnbhdsx ne @ldqhb`- Sqd`sldms ne  
Qtjtmcn F+ Cnvmhmf Q+ et al- @rrdrrldms ne  stadqbtknrhr- LLVQ Qdbnll Qdo 1//2:4190, 
`ohkns`mshqdsqnuhq`kcqtf sgdq`oxoqnfq`lld hm  66-
Tf`mc`9 o`shdmsr� qdronmrd+ rtquhu`k `mc cqtf  02-0886 qduhrdc fthcdkhmdr enq odqenqlhmf BC3*  
qdrhrs`mbd-K`mbds1//1:25/923,3/- S,bdkk cdsdqlhm`shnmr hm odqrnmr hmedbsdc vhsg  

3-  @cid,Sntqd B+ Bdkdrshm A+ G`mrnm C+ Qndkr  gtl`mhlltmncd�bhdmbxuhqtr'GHU(-Bdmsdqrenq 
SG+ Gdqsnfr J+ K`qcdq A+ ds `k- Oqdu`kdmbd ne  Chrd`rdBnmsqnk`mcOqdudmshnm-LnqahcLnqs`k  
fdmnsxohb `mc ogdmnsxohb GHU,0 cqtf,qdrhrs`ms  VjkxQdo0886:3590,18-
rsq`hmr`lnmfo`shdmsrvgng`udqdantmchmuhq`k 03-L`mcx E+ Mhbgnkrnm I+ LbCntf`k I- Qduhrdc  
kn`cvghkdqdbdhuhmf`mshqdsqnuhq`k sgdq`ox hm sgd  Fthcdkhmdrenqodqenqlhmfrhmfkd,ok`senql̀ arnktsd 
TM@HCRCqtf@bbdrrHmhsh`shudhm@ahci`m+Bnsd BC3*S,Bdkkcdsdqlhm`shnmrvhsgBC34f`shmfenq 

c�Hunhqd-@HCR1//2:069R12,8- odqrnmr hmedbsdc vhsg GHU- Lnqahc Lnqs`k Vjkx  

4- BndsyddC+Ghkcdaq`mcJ+Antkkd@+L``qsdmrF+ Qdo1//2:4190,02-

KnthrE+K`a`s`k`U+et al-Ntsbnldr̀ esdqsvnxd`qr 04-A`k`jqhrgm`m O+ Rnknlnm R+ Jtl`q`r`lx M+  
a`bjfqntmc hmedbshnmr+ sgtr fthchmf etstqd  Gdmbd+ dudm hm sgd `ardmbd ne rs`mc`qc  
deenqsrenqsgdcdudknoldmsnevhcdkx`u`hk`akd+ 
knv,bnrsldsgncrenqld`rtqhmfBC3bntmsr-
 
Vd nardqudc sqdmcr enq hmbqd`rd hm ldch`m  
BC3* S,bdkk bntmsr `s rtardptdms enkknv,to  
uhrhsr hm ansg sgd fqntor ne GHU*SA* `mc  
GHU*SA, o`shdmsr qdbdhuhmf nmkx `mshqdsqnuhq`k  
sqd`sldmsZEhftqd2\-Sgdrdqdrtksrtmcdqrbnqd 

k`anq`snqx lnmhsnqhmf e`bhkhshdr `u`hk`akd hm  
hmctrsqh`khydc rdsshmfr+ sgd rstcx ntsbnld  
oqdrdmsr `m noshlhrshb etstqd ntsknnj ax  
`ccqdrrhmf jdx hrrtdr ne bnmbdqm enq sgd  
cdudknoldmsne`mshqdsqnuhq`ksqd`sldmsoqnfq`l 
vhsg kdrr hmsdmrd lnmhsnqhmf sg`s g`r sgd  
onsdmsh`ksnqdctbdlnqahchsx`mclnqs`khsxeqnl 
GHUhmsgdghfg,oqdu`kdmbd`mcghfg,�b`rdkn`c� 

Hmch`mILdcRbh+Unk-50+Mn-6+Itkx1//6 

neoqnuhchmf̀ mshqdsqnuhq`ksqd`sldmshmJg`xdkhsrg`+ 

Rntsg@eqhb`-@HCR1//3:079776,84-

5-	 GnedqBA+RbgdbgsdqL+G`qqhrnmKG-Deedbshudmdrr 

nè mshqdsqnuhq`ksgdq`ox̀ lnmfo`shdmsrvgǹ ssdmc 

otakhbGHUbkhmhbrhmQhncdI`mdhqn+Aq`yhk-I@bpthq 

HlltmdCd�bRxmcq1//3:259856,60-

6-	 I`ee`qR+FnudmcdqS+F`qqha@+VdkyS+Fqnrrjtqsg 

G+ Rlhsg OF+ et al- @mshqdsqnuhq`k sqd`sldms hm  

Hmch`mILdcRbh+Unk-50+Mn-6+Itkx1//6 

L`xdqJG-Knv,bnrslnmhsnqhmfneGHUhmedbsdc 

hmchuhct`krnmghfgkx`bshud`mshqdsqnuhq`ksgdq`ox 

'G@@QS(hmcdudknohmfbntmsqhdr-Hmch`mILdc 

Qdr1//4:0109234,44-

05-Bdbdkh` @I+ A`k`jqhrgm`m O+ Lng`m`jqhrgm`m+  

Udmj`s`jqhrgm`mA+RnknlnmR+Jtl`q`r`lxM-  

Deedbshuddu k̀t`shnmnemnudkknv,bnrsBC3lnmhsnqhmf 

`rr`xr-IHlltmnkLds1//5:2059047,51- 
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IMPACT OF AN EDUCATION PROGRAM ON PARENTAL KNOWLEDGE 
OF SPECIFIC LEARNING DISABILITY

SUNIL KARANDE, VISHAL MEHTA, MADHURI KULKARNI

Kd`qmhmfChr`ahkhsxBkhmhb+ChuhrhnmneOdch`sqhb
Mdtqnknfx+Cdo`qsldmsneOdch`sqhbr+Knjl`mx`Shk`j
Ltmhbho`kLdchb`kBnkkdfd`mcFdmdq`kGnrohs`k+Rhnm+
Ltla`h+Hmch`

Correspondence: 
Cq-RtmhkJ`q`mcd+
Kd`qmhmfChr`ahkhsxBkhmhb+ChuhrhnmneOdch`sqhbMdtqnknfx+
Cdo`qsldmsneOdch`sqhbr+Knjl`mx`Shk`jLtmhbho`kLdchb`k
Bnkkdfd`mcFdmdq`kGnrohs`k+Rhnm+Ltla`h,3///11+Hmch`-
D,l`hk9j`q`mcdrtmhk?x`gnn-bnl

ABSTRACT

BACKGROUND: A supportive home environment is one of the factors that can favorably
determine the outcome of specific learning disability (SpLD) in a school-going child. 
However, there is no reliable information available on parental knowledge about SpLD. 
AIMS: To investigate parental knowledge of SpLD and to evaluate the impact of an 
educational intervention on it. SETTINGS AND DESIGN: Prospective questionnaire-
based study conducted in our clinic. MATERIALS AND METHODS: From April to
November 2002, 50 parents who were conversant in English and willing to follow
up were interviewed. After the interview, each parent was administered a structured 
educational program and re-interviewed after 3 months. STATISTICAL ANALYSIS: The 
pre- and post-intervention responses were compared using Chi-square test. RESULTS:
After the intervention, there was significant improvement in parental knowledge of (i) 
the meaning of the term ‘SpLD’ (32/50 vs. 50/50, P < 0.0001), (ii) the fact that remedial 
education given by a special educator is the recommended therapy for SpLD (33/50 vs. 
45/50, P = 0.004), (iii) the meaning of the term ‘remedial education’ (24/50 vs. 46/50, 
P < 0.0001), (iv) the frequency and duration of remedial education necessary to achieve
academic competence (7/50 vs. 31/50, P < 0.0001), (v) the meaning and purpose of 
provisions (28/50 vs. 49/50, P < 0.0001) and (vi) the fact that SpLD is a lifelong disorder
(11/50 vs. 22/50, P = 0.019). However, parental knowledge about the cause of SpLD did
not improve (8/50 vs. 14/50, P = 0.147). CONCLUSION: Parental knowledge of their 
child’s SpLD is inadequate and this can be significantly improved by a single-session 
educational program. 

Key words: Dyslexia, educational intervention, parental perceptions, students

�Rodbh�bkd`qmhmfchr`ahkhsx�'RoKC(hr`fdmdqhb
sdql sg`s qdedqr sn ` gdsdqnfdmdntr fqnto
ne mdtqnadg`uhnq`k chrnqcdqr l`mhedrsdc ax

rhfmh�b`mstmdwodbsdc+rodbh�b`mcodqrhrsdms
che�btkshdrhmsgd`bpthrhshnm`mctrdnede�bhdms
qd`chmf '�cxrkdwh`�(+ vqhshmf '�cxrfq`ogh`�( nq
l`sgdl`shb`k '�cxrb`kbtkh`�( `ahkhshdr cdrohsd

Presentation at a meeting:Sghr`qshbkdhra`rdcnm`onrsdq
dmshskdc �Hlo`bs ne rhmfkd,rdrrhnm dctb`shnm`k oqnfq`l nm
o`qdms`kjmnvkdcfdnekd`qmhmfchr`ahkhsx�+oqdrdmsdcaxtr`s
sgd�7sg@rh`m%Nbd`mh`mBnmfqdrrneBghkcMdtqnknfx�gdkc`s
GnsdkS`iO`k`bd+MdvCdkgh:nqf`mhydcax@rh`m%Nbd`mh`m
BghkcMdtqnknfx@rrnbh`shnm+ Hmch`m@b`cdlxneOdch`sqhbr,
BghkcMdtqnknfxBg`osdq`mc@rrnbh`shnmneBghkcMdtqnknfx
nm6,0/sgNbsnadq1//3-
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06-Q`ajhm L+ Dk,R`cq V`e``+ J`sydmrsdhm C@+  ne `mshqdsqnuhq`k sgdq`ox `lnmf o`shdmsr vgn  

Ltjgdqidd I+ L`rtq G+ Ltfxdmxh O+ et al- `ssdmcotakhbGHUbkhmhbrhmQhncdI`mdhqn+Aq`yhk-
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