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Abstract
Introduction! !"#$%! %&'()!*+*,)%-%! &#-!./0!12234!5666
*+(!5667869!*+(!:;00!5662!%'<=-)!(*&*!&>!$+=-%&$?*&-
&<-+(%4!$+-@'*,$&$-%!*+(!(-&-<A$+*+&%!>B!,>C!D$<&#!C-$?#&
EFGHI!$+!0<$!F*+J*K

Methods! H-! <-8-=*,'*&-(! <-L-+&! &<-+(%! $+! FGH
$+L$(-+L-4! *(M'%&$+?! B><! L#*+?-%! $+! &#-! L>=-<*?-! >B
./0! %'<=-)%! &>! -+%'<-! L>AN*<*D$,$&)4! *+(! '%-(
A',&$=*<$*&-! ,>?$%&$L! <-?<-%%$>+! &>! $+=-%&$?*&-! (-&-<A$8
+*+&%K!H-!@'*+&$B$-(!&#-!(-?<--!>B!-L>+>A$L!$+-@'*,$&)
'%$+?!C-*,&#! *+(! L>+L-+&<*&$>+! $+($L-%4! *+(!*%%-%%-(
&#-! L>+&<$D'&$>+! >B! (-&-<A$+*+&%! &>! $+-@'*,$&)! D)
(-L>AN>%$&$>+K

Results!!"#-<-!C*%!*!L>+&$+'$+?4!D'&!%,>C$+?!(-L,$+-!$+
FGH!$+L$(-+L-4!<-*L#$+?!19O!('<$+?!5661P6585667P694
C#$,%&!=-<)!,>C!D$<&#!C-$?#&!$+L$(-+L-!(-L,$+-(!B<>A!6K2O
&>!6K7OK!Q>+L-+&<*&$>+! $+($L-%! <-=-*,! N-<%$%&-+&4! ,*<?-
-L>+>A$L!$+-@'*,$&$-%!$+!FGH!$+L$(-+L-K!R*&-<+*,!D>()
A*%%! $+(-S! EGRTI4! #-$?#&! *+(! -('L*&$>+4! *,&$&'(-! *+(
T+($*+!"*A$,! -&#+$L$&)!C-<-! &#-!A*M><! (-&-<A$+*+&%! >B
FGH4!C$&#! %'NN,)! >B! U"#<$N>%#*V! #*=$+?! +>! %$?+$B$L*+&
$AN*L&K!WLL>'+&$+?! B><!A*&-<+*,!GRT!*+(!#-$?#&! ,*<?-,)
-,$A$+*&-%! &#-! $AN*L&!>B!-L>+>A$L!%&*&'%4!*+(! <-('L-%
&#-! $AN*L&!>B! -&#+$L$&)K!.-L>AN>%$&$>+!*+*,)%$%! <-=-*,%
&#-!A*M><! L>+&<$D'&><%! &>! &#-! $+-@'*,$&$-%! *<-!A*&-<+*,
GRT!E51OI4!#-$?#&!E15OI!*+(!-('L*&$>+!E1XOI4!-&#+$L$&)
E2OI!*+(!*,&$&'(-!E9OIK

Conclusions! ! "#-! <-%',&%! $AN,)! &#*&! B>>(! $+%-L'<$&)
A-($*&-%!&#-!*%%>L$*&$>+!>B!FGH!C$&#!N>=-<&)4!*+(!$%!&#-
A*M><!*A-+*D,-!<$%J!B*L&><K!"#-!$AN*L&!>B!A*&-<+*,!#-$?#&
*+(! T+($*+!"*A$,! -&#+$L$&)! %'??-%&%! &#*&! -N$?-+-&$L
A-L#*+$%A%! N,*)! *! <>,-4! *+(! &#*&! <-('L&$>+%! $+! FGH
$+L$(-+L-!C$,,!&*J-!L>+%$(-<*D,-!&$A-K!"#-<-!$%!*!+--(!&>
%'D%&*+&$*,,)! $AN<>=-! &#-!-BB-L&$=-+-%%!>B! $+&-<=-+&$>+%
&>!<-('L-!FGH!$+!L>A$+?!?-+-<*&$>+%K
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,.01&D+;3(02/@&=2FE2D<28&.;CDE9.;3&.@G<./29&C+3;.0.H2
92H2D+G@2;0& <;9& .;C/2<=29& <9ED01++9& /.=B=& +:& ;+;(
C+@@E;.C<-D2& 9.=2<=2=& 4IJK78& =EC1& <=& 9.<-202=& <;9
92@2;0.<&L"8&#MN&O/202/@&-./01&<CC+E;0=&:+/&1<D:&012&*56
.;C.92;C2& .;& 92H2D+G29& C+E;0/.2=8& -E0& .;& 92H2D+G.;3
C+E;0/.2=8& 012&G/.@</P&G<01,<P& .=& .;0/<E02/.;2&3/+,01
/20</9<0.+;& 4QRST7& C<E=29& G/.@</.DP& -P& @<02/;<D
E;92/;E0/.0.+;8&<;9&+012/&:<C0+/=&L#8&UM&4V<-D2&"7N

*56&.;C.92;C2=&1<H2&92CD.;29&.;&W/.&*<;B<8&-E0&012
/2D.<-.D.0P&+:&0/2;9=&/2G+/029&-P&W/.&*<;B<X=&K2@+3/<G1.C
<;9&Y2<D01&WE/H2P=&4KYW7&1<=&-22;&FE2=0.+;298&+,.;3
0+& C1<;32=& .;& C+H2/<32N& I2H2/012D2==8& 012& /2G+/029
.;C.92;C2&+:&"Z[&.;&012&@+=0&/2C2;0&KYW&=E/H2P=&.=&1.31
.;&C+@G</.=+;&,.01&C+E;0/.2=&<0&=.@.D</&.;C+@2&D2H2D=8
<D01+E31& 01.=& .=& 0/E2&+:& <DD&W+E01&\=.<;&C+E;0/.2=& L]MN
*<33.;3&G/+3/2==&+;&C1.D9&;E0/.0.+;8&92=G.02&.;H2=0@2;0=
.;&@<02/;<D&;E0/.0.+;&<;9&E;.H2/=<D&<CC2==&0+&<;02;<0<D
C</28&D29&012&3+H2/;@2;0&.;&#$""&0+&2=0<-D.=1&<&I<0.+;<D
IE0/.0.+;&J+E;C.D&0+&:+/@ED<02&;2,&=0/<023.2=N&S.H2;&012
C+;0/.-E0.+;& +:&*56& 0+& D<02/&@+/-.9.0P& <;9& 0+& =+C.<D
9.=<9H<;0<328& *56& 0/2;9=& <;9& 9202/@.;<;0=&@E=0& -2
@+;.0+/29&0+&.;:+/@&G+D.CPN

Methods
62& E=29& 9<0<& :/+@& 012& KYW& =E/H2P=& +:& 012

K2G</0@2;0&+:&J2;=E=&<;9&W0<0.=0.C=&,.01&56&.;:+/@<0.+;'
"))U8& #$$$& <;9& #$$!($Z8& <;9& 012&^29.C<D&T2=2</C1
Q;=0.0E02X=&IE0/.0.+;&<;9&_++9&W2CE/.0P&WE/H2P&4I_WW7
#$$)&L?(`MN&V12=2&=<@GD29&2H2/(@<//.298&"?(])&P2</=&+D9
,+@2;&<;9&012./&C1.D9/2;N&V12&KYW&=E/H2P=&2aCDE929&012
b<=02/;&4bO7&<;9&I+/012/;&4IO7&O/+H.;C2=8&2aC2G0&:+/&012
KYW&#$$!($Z8&,1.C1&.;CDE929&bON&V12&I_WW&#$$)&E=29&<
0,+(=0<328& CDE=02/& =<@GD2&92=.3;& 0+& =E/H2P&"U&9.=0/.C0=
:/+@&<DD&;.;2&G/+H.;C2=8&-E0&.0=&92=.3;&9+2=&;+0&=EGG+/0
/2D.<-D2&;<0.+;<D&.;:2/2;C2=N&\DD&=E/H2P=&C+DD2C029&56&9<0<
+:&<DD&D.H.;3&C1.D9/2;&-+/;&.;&012&G/2H.+E=&?&P2</=&0+&=<@GD29
@+012/=N&V12&=+E/C2&,<=&012&C1.D9&12<D01&C</98&,1.C1&,<=
<H<.D<-D2&:+/&@+/2&01<;&)$[&+:&<DD&C1.D9/2;&.;&2<C1&=E/H2P8
2aC2G0&012&KYW&"))U8&,12/2&@<02/;<D&/2C<DD&G/+H.929&"`[
+:&/2C+/9=N
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Table 1. Summary of literature on determinants of low birth weight and previous findings
from Sri Lanka

Determinants" Strength of Previously reported Examined in this
association#  for Sri Lanka  empirical analysis

Maternal determinants
Historical factors
W1+/0&+/&D+;3&-./01&.;02/H<D ccc d2=&L"$M d2=
O/2H.+E=&1.=0+/P&+:&G/202/@e*56&-./01= ccc ( d2=
O</.0P cc d2=&L"$M I+
O/2H.+E=&=0.DD&-./01=&<;9&<-+/0.+;= c ( d2=

Demographic factors
\9H<;C29&@<02/;<D&<32 c d2=&L"ZM d2=
\9+D2=C2;0&@+012/= cc d2=&L"$M d2=
R;@<//.29eC+1<-.0<0.+; cc ( I+
^+012/f=& 29EC<0.+; cc d2=&L"$8&"UM d2=
Y+E=21+D9&,2<D01 cc d2=&L"UM d2=
R/-<;e/E/<D&/2=.92;C2 c d2=&L"UM d2=

Nutritional factors
Q+9.g29&=<D0 cc d2=&L"`M d2=

Anatomical factors
^<02/;<D&5^Q cc d2=&L"ZM d2=
^<02/;<D& 12.310 cc d2=&L"$M d2=
62.310&3<.;&9E/.;3&G/23;<;CP cc d2=&L")M I+
R02/.;2& :<C0+/= cc ( I+
OD<C2;0<D& :<C0+/= cc ( I+

Maternal medical conditions
\;<2@.< c d2=&L"$8&#$M d2=

Lifestyle-related factors
W@+B.;3 ccc ( I+
Y2<HP&<DC+1+D&E=2 ccc d2=&L")M I+
WD22G&92G/.H<0.+; cc d2=&L")M I+
*2==&,<DB.;3&1+E/= cc d2=&L")M I+
W0<;9.;3&:+/&@+/2&01<;&#N?&1+E/=&<&9<P cc d2=&L"ZM I+

Environmental factors
\D0.0E92 ccc ( d2=
b;H./+;@2;0<D& 0+-<CC+& 2aG+=E/2 cc ( I+
O<==.H2&.;1<D<0.+;&+:&C++B.;3&=@+B2 cc d2=&L"$M d2=
baG+=E/2&0+&G1P=.C<D&<;9&C12@.C<D&1<g</9= cc d2=&L")M I+
O.G29&,<02/&.;=.92&9,2DD.;3 c d2=&L"UM d2=
O++/&;2.31-+E/1++9 c ( d2=

Violence/maternal abuse
h.+D2;C2&+/&<-E=2 cc ( d2=

Paternal determinants
\9H<;C29&G<02/;<D&<32 c ( d2=
O<02/;<D&1.=0+/P&+:&-2.;3&*56 c ( I+
_<012/X=&29EC<0.+; c d2=&L"$M d2=

Foetal determinants
W2a&+:&C1.D9 cc d2=&L"$M d2=
S2=0<0.+;<D&9E/<0.+; ccc d2=&L"$M I+

^ED0.GD2&-./01 ccc d2=&L"UM d2=

" 5<=29& +;& =P=02@<0.C& /2H.2,&-P&i1D==+;& <;9&W1<1& 4#$$`78& =EGGD2@2;029& -P& <99.0.+;<D& /2H.2,&-P& <E01+/=N
# ccc& =0/+;3& <==+C.<0.+;8& cc&@+92=0& <==+C.<0.+;8& c&,2<B& <==+C.<0.+;N
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V+& <DD+,& <;<DP=.=& +:& D.H.;3& =0<;9</9=8& 1+E=21+D9
,2<D01& .;9.C2=&,2/2& C+;=0/EC029& -<=29& +;& 1+E=21+D9
<==20=8&E=.;3&O/.;C.GD2&J+@G+;2;0=&\;<DP=.=&4OJ\78&<;9
1+E=21+D9=& /<;B29& .;0+& =<@GD2(,2.31029& FE.;0.D2=N
V<-ED<0.+;&+:&*56&-P&1+E=21+D9&,2<D01&FE.;0.D2=&,<=
.;CDE929&:+/&012&:./=0&0.@2&.;&012&KYW&#$$!e$Z&/2G+/08&-E0
,2&/2G+/0&01.=&:+/&012&:./=0&0.@2&:+/&G/.+/&KYW&=E/H2P=N&OJ\
,<=& <D=+& <GGD.29& 0+& <& ;E@-2/& +:& H</.<-D2=& C+;C2/;.;3
@+012/X=&G</0.C.G<0.+;&.;&92C.=.+;(@<B.;38&<;9&@+012/=
9.H.929&.;0+&02/0.D2=&<CC+/9.;3&0+&012./&D2H2D&+:&<E0+;+@PN

\D0.0E92& .=& <& 9202/@.;<;0& +:&*56&G/2H.+E=DP& ;+0
2a<@.;29& .;&W/.&*<;B<& L)MN&V12&KYW&#$$!e$Z& =E/H2P
/2C+/929&1+E=21+D9=X&SOW&C++/9.;<02=N&62&92/.H29&012
C+//2=G+;9.;3&<D0.0E92=&-P&/2:2/2;C.;3&012&I\W\&=G<C2
=1E00D2& 32;2/<029& 3D+-<D& 9.3.0<D& 2D2H<0.+;& 9<0<-<=28
WTV^"8& H.<& 012& SOW& H.=E<D.g2/& ,2-=.02& 4,,,N
3G=H.=E<D.g2/NC+@7N

\DD&=0<0.=0.C<D&<;<DP=2=&,2/2&C<//.29&+E0&E=.;3&W0<0<8
H2/=.+;&""N#&4W0<0<&J+/G8&J+DD232&W0<0.+;8&Vj8&RW\78&0<B.;3
<CC+E;0&+:&012&@ED0.=0<32&CDE=02/&=<@GD.;3&92=.3;&+:&012
=E/H2P=N&KE/.;3& /23/2==.+;&<;<DP=2=8&G+02;0.<D&H</.<-D2
.;02/<C0.+;=&,2/2& 02=029& :+/8& <;9&@ED0.C+DD.;2</.0P& +:
H</.<-D2=&,<=&<==2==29&E=.;3&H</.<;C2&.;:D<0.+;&:<C0+/=N

Results
baCDE9.;3&bO& <;9&IO& :+/& H<D.9& C+@G</.=+;8& 012

.;C.92;C2& +:&*56&92CD.;29& =E-=0<;0.<DDP& :/+@&#$N![
9E/.;3&")`Z("))U&0+&"ZN#[&9E/.;3&"))U(#$$$8&<;9&012;&0+
"!N![&9E/.;3&#$$$(#$$!e$Z&4V<-D2&#7N&Q;CDE9.;3&bO&1<=
;23D.3.-D2&.@G<C0N&V12=2&:.3E/2=&@<=B&<&D</32&.;C/2<=2&.;
*56&.;&012&2=0<02&=2C0+/&:/+@&#][&<;9&U"[&.;&012&D<=0
0,+&KYW&=E/H2P=N&V12&=D+,(9+,;&.;&*56&/29EC0.+;&=.;C2
#$$$&C+;0/<=0=&,.01&/<G.9&.;C+@2&3/+,01&;<0.+;<DDPN&h2/P
D+,&-./01&,2.3108&92:.;29&<=&56>"8?$$&38&92C/2<=29&:/+@
$N)[&0+&$N`[&<;9&012;&0+&$N![&9E/.;3&012&01/22&=E/H2P=N

W.@.D</&*56&9.=G</.0.2=&</2&+-=2/H29&.;&<DD&=E/H2P=N
*56&.;C.92;C2&.=&1.312/&.;&:./=08&:2@<D2&<;9&@ED0.GD2&-./01=8
<;9&,12;&012&G/23;<;CP&.;02/H<D&.=&=1+/0&4G/+a.29&-P&-./01
.;02/H<D&>"&P2</7&L"$8&""MN&*56&.=&1.312/&4#?(#![7&.;
E;92/,2.310&@+012/=&01<;&01+=2&+:&;+/@<D&,2.310&4"!(
"Z[78&<;9&D2<=0&4""[7&.;&+H2/,2.310&@+012/=N

*56&.;C.92;C2&.=&1.312/&.;&/E/<D&01<;&E/-<;&</2<=8
,1.D=0&.;&2=0<02&</2<=&.0&.=&@+/2&01<;&9+E-D2&4U"[&H2/=E=
"U[&.;&KYW&#$$!e$Z7N&*56&.;C/2<=2=&,.01&<D0.0E92&.;&012
KYW&#$$!e$Z8&:/+@&"?[&<0&012&D+,2=0&2D2H<0.+;=&0+&U$[&<0
012& 1.312=0N& *56&1<=& C+;C2;0/<029& .;& 012& GD<;0<0.+;
9.=0/.C0=&+:&IE,</<&bD.P<&<;9&5<9EDD<8&<;9&.;&V/.;C+@<D228
,.01&012&D+,2=0&/<02=&+-=2/H29&.;&012&62=02/;&O/+H.;C2
4_.3E/2&"7N&*56&.=&0,.C2&<=&1.31&.;&Q;9.<;&V<@.D=&<;9&.=
D+,2/&.;&^++/=8&<;9&92C/2<=2=&,.01&@<02/;<D&29EC<0.+;N

V12& .;C.92;C2& +:&*56& .=& C+;=.=02;0DP& 1.312/& 012
G++/2/&012&:<@.DP8&<=&G/+a.29&-P&,2<D01&FE.;0.D2=&4V<-D2&#7N
*56&/<02=&.;&012&G++/2=0&FE.;0.D2&</2&9+E-D2&01+=2&.;&012

/.C12=0&4KYW&#$$!e$Z'&##[&H2/=E=&"#[7N&V1.=&2C+;+@.C
.;2FE<D.0P&.=&2H.92;0&.;&2<C1&=E/H2Pf=&C+;C2;0/<0.+;&CE/H2
4_.3E/2&#7N&V12&.;2FE<D.0P&/2G/2=2;029&.;&012&C+;C2;0/<0.+;
CE/H2& C<;& -2& FE<;0.:.29& E=.;3& 012& C+;C2;0/<0.+;& .;92a
4JQ78&,1+=2&H<DE2&/<;32=&:/+@&("&0+&c"8&,.01&<&H<DE2&+:&("
.;9.C<0.;3&01<0&012&H</.<-D2&.=&C+;C2;0/<029&.;&012&G++/2=0
1+E=21+D98&<&H<DE2&+:&g2/+&,12;&012/2& .=&;+&.;2FE<D.0P
4/2G/2=2;029&-P&012&D.;2&+:&2FE<D.0P78&<;9&c"&,12;&.0&.=
C+;C2;0/<029&.;&012&/.C12=0&1+E=21+D9N&V12&;23<0.H2&JQ
H<DE2=&:+/&012&=E/H2P=&</2&1.31DP&=.3;.:.C<;0&4p>$N$$"7N
Q;2FE<D.0P&.;C/2<=29&:/+@&012&KYW&"))U&4JQk&($N"]7&0+&012
KYW&#$$$&4JQk&($N#$78&-2:+/2&92C/2<=.;3&<3<.;&.;&012&KYW
#$$!e$Z&4JQk&($N"U7N

62&012;&<;<DP=29&9202/@.;<;0=&+:&*56&.;&012&KYW
#$$!e$Z&E=.;3&@ED0.H</.<02&D+3.=0.C&/23/2==.+;N&62&=2D2C029
H</.<-D2=&-<=29&+;&<&D.02/<0E/2&/2H.2,&+:&:.;9.;3=&3D+-<DDP
<;9&.;&W/.&*<;B<&4V<-D2&"78&<;9&012&RIQJb_&:/<@2,+/B&:+/
9202/@.;<;0=&+:&C1.D91++9&@<D;E0/.0.+;&L#8&U8&"#MN&̂ +92D
-E.D9.;3&,<=&9+;2&.;&<&=02G,.=2&<99.0.H2&@<;;2/&0+&2=0.@<02
+99=&/<0.+=&4iT7&:+/&*56N

W2H2/<D&C+H</.<02=&,.01&;+&=.3;.:.C<;0&.@G<C0&,2/2
2aCDE929& 9E/.;3&@+92D& -E.D9.;3N&V12=2& .;CDE929& ./+;
=EGGD2@2;0=&9E/.;3&G/23;<;CP&<;9&E=2&+:& .+9.=29& =<D08
,1.C1&.=&C+;=.=02;0&,.01&,2<B&2H.92;C2&.;&012&D.02/<0E/2N
i012/&9/+GG29&C+H</.<02=&.;CDE92&-./01&.;02/H<D8&G/2H.+E=
=0.DD-./01=8&<-+/0.+;=&+/&@.=C<//.<32=8&0<B.;3&@29.C<0.+;
:+/&12</0&9.=2<=2&4G/+aP&:+/&12</0&9.=2<=278&G<02/;<D&<32
<;9& 29EC<0.+;8& E=2&+:& :./2,++9&,.01+E0& <& C1.@;2P& :+/
H2;0.D<0.+;& 4D.;B29& 0+& .;9++/& <./& G+DDE0.+;78& <;9
;2.31-+E/1++9&D.H.;3&=0<;9</9=N&J+;0/</P&0+&<&G/2H.+E=
6+/D9&5<;B& =0E9P8& <CC2==& 0+& G.G29&,<02/&,<=& ;+0& <
9202/@.;<;0& L"UMN& I+;2& +:& 012& H</.<-D2& .;02/<C0.+;=
2a<@.;29&G/+H29&=.3;.:.C<;0N

W+@2& C+H</.<02=& 01<0&,2/2& =.3;.:.C<;0& <0& <& "?[
C+;:.92;C2&D2H2D&,2/2&/20<.;298&.:&012&C+2::.C.2;0=&,2/2
D+3.C<DDP&C<E=<DN&_.;<D&/2=ED0=&</2&=1+,;&.;&V<-D2&U8&,1.C1
G/2=2;0=&012&/2=ED0=&:+/&+;2&.;02/@29.<02&@+92D&4^+92D&\7
<;9&:+/&012&:.;<D&@+92D&4^+92D&57N&S++9;2==(+:(:.0&02=0.;3
.;9.C<02=& 01<0&^+92D& 5& .=&,2DD& C<D.-/<029& 4Y+=@2/(
*2@2=1+,&=0<0.=0.C&"N$#?8&pk$N]#7N

V12&/2=ED0=&C+;:./@&012&=0/+;3&.;:DE2;C2&+:&G/+a.@<D
9202/@.;<;0=N&V12&/.=B&+:&*56&.=&=.3;.:.C<;0DP&1.312/&.:
012&C1.D9&.=&<&:./=08&:2@<D28&@ED0.GD28&+/&C<2=</2<;&-./018&<;9
.:&012&@+012/&1<=&<&1.=0+/P&+:&*56N&V12/2&.=&<;&.;C/2<=29
*56& /.=B& .;& 012& P+E;32=0& @+012/=8& <D01+E31& 012
C+2::.C.2;0=&</2&+:&-+/92/D.;2&=.3;.:.C<;C2N

^<02/;<D& 12.310& <;9&5^Q& </2& 2<C1& D</328& 1.31DP
=.3;.:.C<;0&9202/@.;<;0=&+:&*56N&V12&/2D<0.H2&/.=B&+:&*56
92C/2<=2=&-P&?[&:+/&2<C1&"&C@&.;C/2<=2&.;&12.3108&<;9
92C/2<=2=& -P& `[& :+/& 2<C1& E;.0& .;C/2<=2& .;&5^Q8&,.01
920<.D29& <;<DP=.=& /2H2<D.;3& <;& <GG/+a.@<02DP& D.;2</
/2D<0.+;=1.G&.;&2<C1&C<=2N&\D0.0E92&.=&1.31DP&=.3;.:.C<;08
,.01&012&/2D<0.H2&/.=B&.;C/2<=.;3&-P&Z[&:+/&2H2/P&"$$&@202/=
.;C/2<=2&.;&2D2H<0.+;&<-+H2&=2<&D2H2DN
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Table 2. Percentage of low birth weight by descriptive characteristics,
DHS 1993, 2000 and 2006-07

Background characteristics" DHS 1993" DHS 2000" DHS 2006-07#

Excluding EP Including EP

Child sex
^<D2 "`NZ "?N` "?N] "?N#
_2@<D2 ##NZ "`NZ "ZN` "ZN`

Birth interval
"=0& C1.D9 #"N` #"N! #$NZ #$N)
"("#&@+;01= ]$N] ]N] #`N$ #?NU
l"#&@+;01= ")N! "UN] "UN] "UNU

Low birth weight history
I+ ")NZ "!NZ "!NU "!N#
d2= ]UN? U#N` U]NU U"NZ

Birth type
W.;3D2 "`NZ "!N) "?NU "?NU
^ED0.GD2 Z)NU ]"NU ZUN? ZUN)

Mother’s age
"?(") ##NZ "?NZ U$N# #`N]
#$(#] #]NU ##NU #"N# #"N?
#?(#) #$N" ")N] "?NZ "?N]
U$(U] "ZN$ "]N` "?N$ "]N`
U?(]) #"N) "#N? "?N? "?N!

Mother’s BMI
R;92/,2.310& 45^Q≤"`7 ( #?N" #!N] #!NU
I+/@<D&,2.310 ( "?N# "ZN" "ZN$
iH2/,2.310& 45^Q≥#?7 ( ""N# ""NU ""NU

Mother’s ethnicity
W.;1<D2=2 ")N? "!N# "?N` "?N)
W/.& *<;B<&V<@.D ")N` "ZN) ")N` ")N]
Q;9.<;&V<@.D ]"NZ U$N` U!N` U!N!
^++/ "ZN$ "]N" "]N) "UN)

Mother’s education
I+& 29EC<0.+; U#N) U!N] U]N$ U$N?
O/.@</P #?N` #"N] ##N` #"N]
W2C+;9</P #$N# "ZN` "ZNU "ZN"
Y.312/ "?N# "#N! "UN? "UN!

Sector
R/-<; "ZNZ "#N` "UN" "#N!
TE/<D ")N) "ZN$ "!NU "!NU
b=0<02 U)N) #UNZ U"N] U"N]

Altitude (meters)
$& (& #?$ ( ( "?N# "?NU
#?"& (& ?$$ ( ( "ZN] "ZN]
?$$& (& "8$$$ ( ( ##N] ##N]
l"8$$$ ( ( #)N! #)N!

Wealth quintile
O++/2=0 #?N! #]N? #"NZ ##N$
# #]NZ ")N` ##N# #"N$
U ##N# "!N$ "UN` "]NU
] "!N" "]N" "?NU "?N?
T.C12=0 "]N" )N] ""N! ""N?
Total 20.6 17.2 16.6 16.5
J+;C2;0/<0.+;& .;92a& 4JQ7 ($N"] ($N#$ ($N"U ($N"U
W0<;9</9& 2//+/& .;&JQ $N$# $N$U $N$# $N$#
Number of observations (N) 3,531 2,589 5,664 6,402

" K20<.D29& 0<-ED<0.+;=&<H<.D<-D2&+;D.;2& .;&Trends and inequalities in child undernutrition,&Sri Lanka 1987-20098& QYO&Y2<D01&W0<0.=0.C=&T2G+/0=8&I+&UN&J+D+@-+'
Q;=0.0E02& :+/&Y2<D01&O+D.CP& 4,,,N.1GNDBeGE-D.C<0.+;=7N

# b=0.@<02=&/2:2/&0+&-./01=&.;&G<=0&:.H2&P2</=8&2aCDE9.;3&<;P&C1.D9/2;&;+0&<D.H2&<0&0.@2&+:&=E/H2PN
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Table 3. Adjusted odds ratios (95% confidence intervals) of low birth weight by birth, parental,
household and social characteristics, DHS 2006/07

Logistic regression: Low birth weight (<2,500g)

Category Characteristics Model A Model B

aOR" CI 95% aOR" CI 95%

Infant and birth factors _./=0&C1.D9 "NZZmmm "N]`(#N"# "N`"mmm "N?$(#N")

_2@<D2&C1.D9 "N#?mm "N$Z("N]? "NU$mmm "N""("N?#

V,.;&+/&@ED0.GD2&-./01 "`N#]mmm ""N#$(#)NZ" #]N#)mmm "]N!)(]$N"Z

J<2=</2<;&-./01 "N]#mmm "N"`("N!) "N]`mmm "N#U("NZ)

Maternal birth factors# \32&>")&P2</= "N?`m "N$)(#N#` "N]# $N)`(#N$!

\32&")(#U&P2</= "N") $N)Z("N]? "N"# $N)"("NU`

O/.+/&*56&.;&G<=0&?&P2</= #NU]mmm "N?#(UN?)

Maternal size ^<02/;<D&5^Q $N)#mmm $N)$($N)]

^+012/X=&12.310&4C@7 $N)?mmm $N)U($N)!

Maternal education# O/.@</P $NZ$ $N]?("N$) $NZZ $N])("N#$

W2C+;9</P $N?]mm $NU!($N`# $N?)m $NU)($N`)

Y.312/ $N]Ummm $N#Z($N!` $N]Zmm $N#)($NZ?

Female autonomy (tertiles)# ^.99D2 $NZ"mmm $N?`($N`Z $N!)mmm $N?!($N`?

Y.312=0 $NZ]mmm $N!"($N`) $NZZmm $N!]($N)U

Post-tsunami birthU "N`! $NZ)(]NU! "NZU $N`"(UN!Z

Maternal medical care V/2<029&:+/&<=01@< "N]! $N)U(#N#` "N?$ $N)`(#N#`

V/2<029&:+/&1PG2/02;=.+; "N`? $N)#(UN!) #NU"m "N"#(]NZ?

_<@.DP&12<D01&,+/B2/&H.=.0= $N)Z $N)?("N$$ $N)Zm $N)]("N$$

Household wealth# W2C+;9&FE.;0.D2 $N)) $NZ`("N#? "N"" $N``("N]"

V1./9&FE.;0.D2 $NZ?m $N?Z($N)Z $N`` $N!Z("N"?

_+E/01&FE.;0.D2 $NZ?m $N?Z($N)Z "N$# $NZ`("NU]

Y.312=0&FE.;0.D2 $N!#mm $N]?($N`] $N)Z $NZ$("NUU

Household size (persons7 "N$$ $N)!("N$] $N)Z $N)U("N$#

Maternal ethnicity# W/.&*<;B<;&V<@.D "N#U $N)#("N!] "NU# &$N)`("NZ`

Q;9.<;&V<@.D #N#]mmm "N]U(UN?# "N`]m "N"U(UN$$

W/.&*<;B<&^++/ $N`$ $N!"("N$? $N)$ &$N!)("N"Z

i012/ "N$Z $NU](UNU$ "N]" $N]#(]NZ?

Sector# TE/<D "NUUm "N$?("N!Z "N#`m "N$"("N!#

b=0<02 "NU# $N`?(#N$] $N`? $N?]("NU!

Altitude (100m) "N$Zmmm "N$]("N"$

Number of observations (N) 6,374 6,089

" T2=ED0=&+:& 012&@ED0.GD2& D+3.=0.C& /23/2==.+;&<;<DP=.=&</2&3.H2;&<=&<9AE=029&+99=& /<0.+=& 4<iT78&,.01&)?[&C+;:.92;C2& .;02/H<D=& 4JQ7N&_+/&;+;(
C<023+/.C<D& H</.<-D2=8& 012& <iT& /2G/2=2;0=& 012& .;C/2<=2& .;& /2D<0.H2& /.=B& +:& *56&G2/& E;.0& .;C/2<=2& .;& 012& H</.<-D2N&\=02/.=B=& .;9.C<02
=.3;.:.C<;C2& +:& <9AE=029& +99=& /<0.+='& m& p>$N$?8& mm& p>$N$"8& mmm& p>$N$$"N

# T2:2/2;C2& C<023+/.2=& </2& #](])& P2</=& 4:+/&@<02/;<D& <3278& ;+& =C1++D.;3& 4:+/&@<02/;<D& 29EC<0.+;78& D+,2=0& 02/0.D2& 4:+/&@<02/;<D& <E0+;+@P78

G++/2=0& FE.;0.D2& 4:+/& 1+E=21+D9&,2<D0178& W.;1<D2=2& 4:+/&@<02/;<D& 201;.C.0P78& <;9& E/-<;& 4:+/& =2C0+/7N

U 5./01=& 0<B.;3& GD<C2& .;& 0=E;<@.(<::2C029& 1+E=21+D9=& .;& 012& =.a&@+;01=& :+DD+,.;3& #$$]&V=E;<@.N
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Table 4. Adjusted odds ratios (95% confidence intervals) of low birth weight by child and household
characteristics including food security, NFSS 2009

Logistic regression: Low birth weight (<2,500g)

Category Characteristics Model A Model B

aOR" CI 95% aOR" CI 95%

Infant and birth factors _2@<D2&C1.D9 "NUUm "N$!("N!! "N]"mm "N"$("NZ)

V,.;&+/&@ED0.GD2&-./01 "#N$?mmm !N?U(##N#U "UN$Zmmm ZN")(#UNZ]

Maternal birth factors# >")&P2</= "N#` $NZ!(#N"U "N#` $NZ?(#N"`

")(#U&P2</= "NU!m "N$"("N`" "N#` $N)]("NZU

O/.+/&*56&.;&G<=0&?&P2</= #NZ)mmm "N?"(?N"?

Maternal size ^<02/;<D&5^Q $N)!mm $N)U($N)`

^+012/f=&12.310&4C@7 $N)?mmm $N)#($N)!

Maternal education# O/.@</P "N"Z $NZU("N`` "N$) $N!U("N`!

W2C+;9</P $N)! $N!]("N]U "N$$ $N!"("N!U

Y.312/ $N`! $N?#("N]" $N)# $N?"("N!]

Post-tsunami birthU "N"` $N!Z(#N$? "N#] $N!Z(#N#Z

Maternal anaemia (<11 g/dl)] "NZ$mm "N#$(#N]"

Household wealth# W2C+;9&FE.;0.D2 $N`] $N!"("N"] $N`` $N!U("N#"

V1./9&FE.;0.D2 $N?`mm $N]"($N`$ $N!#mm $N]U($N`Z

_+E/01&FE.;0.D2 $N!#m $N]"($N)# $N!! $N]#("N$"

Y.312=0&FE.;0.D2 $N]Zmmm $NU"($NZ$ $N?Umm $NUU($N`U

Household size $N)) $N)"("N$! &$N)! $N``("N$]

Religion (maternal)# Y.;9E $NZ?m $N?!($N)) $NZ? $N?]("N$"

^E=D.@ $N?`mm $N]"($N`# $N!$m $NU)($N`)

T+@<;&J<01+D.C $NZZ $N?#("N"# $N`` $N?`("NU#

i012/ $N`! $NU"(#NU! "N$$ $NU](#N)#

Sector# TE/<D $N`! $N!]("N"! $N`U $N!$("N"]

b=0<02 #N?!mmm "N!?(UN)? #N$Zmm "N#`(UNUU

Food security indicators I+N&+:&:++9&0PG2=&C+;=E@29 $N)` $N`?("N""

I+N&+:&@+;01=&:++9
.;=E::.C.2;0&.;&D<=0&P2</ $N)) $N)?("N$#

\9ED0&2FE.H<D2;0&G2/&C<G.0<
:++9&2aG2;9.0E/2 "N$$ $N))("N$$

T2C2.H29&V1/.G+=1<&.;&012
D<=0&!&@+;01= "N#Z $N``("N`"

Number of observations (N) 3,885 3,536

" T2=ED0=&+:& 012&@ED0.GD2& D+3.=0.C& /23/2==.+;&<;<DP=.=&</2&3.H2;&<=&<9AE=029&+99=& /<0.+=& 4<iT78&,.01&)?[&C+;:.92;C2& .;02/H<D=& 4JQ7N&_+/&;+;(
C<023+/.C<D& H</.<-D2=8& 012& <iT& /2G/2=2;0=& 012& .;C/2<=2& .;& /2D<0.H2& /.=B& +:& *56&G2/& E;.0& .;C/2<=2& .;& 012& H</.<-D2N&\=02/.=B=& .;9.C<02
=.3;.:.C<;C2& +:& <9AE=029& +99=& /<0.+='& m& p>$N$?8& mm&p>$N$"8& mmm& p>$N$$"N

# T2:2/2;C2& C<023+/.2=& </2& #](])& P2</=& 4:+/&@<02/;<D& <3278& ;+& =C1++D.;3& 4:+/&@<02/;<D& 29EC<0.+;78& G++/2=0& FE.;0.D2& 4:+/& 1+E=21+D9

,2<D0178&5E991.=0& 4:+/&@<02/;<D& /2D.3.+;78& <;9& E/-<;& 4:+/& =2C0+/7N

U 5./01=& 0<B.;3& GD<C2& .;& 0=E;<@.(<::2C029& 1+E=21+D9=& .;& 012& =.a&@+;01=& :+DD+,.;3& #$$]&V=E;<@.N

] 5D++9& 1<2@+3D+-.;&,<=&@2<=E/29& <0& 0.@2& +:& .;02/H.2,8&,1.C1& .=& <:02/& G/23;<;CPN
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;$?'<-!1K!Geographical prevalence of low birth
weight (%), DHS 1993, 2000 and 2006-07

0>'<L-Y!W'&#><%]!-%&$A*&-%!D*%-(!>+!?->?<*N#$L*,!*<-*%
<-N<-%-+&-(! $+! -*L#! %'<=-)]%! (-%$?+K

;$?'<-!5K Concentration curves for low birth
weight, DHS 1993, 2000 and 2006-07

*56& /.=B& .;C/2<=2=&,.01&@<02/;<D& 1PG2/02;=.+;8
/29EC29&@<02/;<D&29EC<0.+;8&<;9&,.01& /29EC29&:2@<D2
<E0+;+@P8&C+;:./@.;3&+012/&W+E01&\=.<;&/2=2</C1&L"]MN
V12/2& ,<=& <;& .;C/2<=29& /.=B& .;& 0=E;<@.(<::2C029
G/23;<;C.2=&4G+02;0.<D&C<E=2&+:&@<02/;<D&=0/2==78&<;9&.:
012&@+012/& 0<B2=&@29.C<0.+;=& :+/& <=01@<& 4G/+aP& :+/
<=01@<78&<D01+E31&012&C+2::.C.2;0=&,2/2&;+0&=.3;.:.C<;0
<0&?[N

i;C2& 012=2& 9202/@.;<;0=& </2& C+;0/+DD29& :+/8
1+E=21+D9& ,2<D01& <;9& =2C0+/& 1<H2& ;+& .;92G2;92;0
.;:DE2;C2&+;&*56&/.=BN&\=&.DDE=0/<029&-P&̂ +92D=&\&<;9&58
012& .@G<C0& +:& 1+E=21+D9&,2<D01& .=& 2D.@.;<029&,12;
C+;0/+DD29& :+/&@<02/;<D&12.310&<;9&5^QN&V1.=&=E332=0=
01<0&012&D</32=0&G</0&+:&012&.;:DE2;C2&+:&2C+;+@.C&=0<0E=
+;&*56& .;C.92;C2& .=& H.<& <CC2==& 0+& :++9& 4@2<;&5^Q
.;C/2<=2=&-P&UNU&E;.0=&:/+@&012&G++/2=0&0+&/.C12=0&FE.;0.D2=78
<;9& H.<& .0=& C+//2D<0.+;&,.01&@<02/;<D& 12.3108& ,1.C1
.;C/2<=2=& -P& U& C@& -20,22;& 012& G++/2=0& <;9& /.C12=0
FE.;0.D2=N&Q;&<99.0.+;8&1<H.;3&C+;0/+DD29&:+/&<D0.0E92&<;9
+012/&:<C0+/=8&2=0<02&=2C0+/&/2=.92;C2&.=&<==+C.<029&,.01&<
/29EC29& *56& /.=B8& -E0& -2.;3& Q;9.<;&V<@.D& /2@<.;=
<==+C.<029&,.01&<;&.;C/2<=29&/.=B&4iTk"N`]7N

62&=.@.D</DP&<;<DP=29&012&I_WW&#$$)&=E/H2P8&,1.C1
C+;0<.;=&:2,2/&H</.<-D2=8&-E0&1<=&+012/&H</.<-D2=&/2D<029
0+& 1+E=21+D9& :++9& =2CE/.0PN& V12& /2=ED0=& +:& 01.=& </2
C+@G</<-D2& 4V<-D2& ]78& <;9& 012& :.;<D& @+92D& .=& ,2DD
C<D.-/<029&4Y+=@2/(*2@2=1+,&=0<0.=0.C&"NU)?8&pk$N"``7N
V12&1.31DP&=.3;.:.C<;0&+99=&/<0.+&:+/&2=0<02&/2=.92;C2
.=&D.B2DP&C+;:+E;929&-P&012&+@.==.+;&+:&201;.C.0P8&,1.C1
.=& ;+0& <H<.D<-D2& .;& 012&I_WWN&Y+,2H2/8& ;+;2& +:& 012
<9929&:++9&=2CE/.0P&H</.<-D2=&</2&=.3;.:.C<;08&.;CDE9.;3
<;& .;C/2<=29& /.=B& +:& *56&<==+C.<029&,.01& /2C2.H.;3
nV1/.G+=1<X&.;&012&G<=0&=.a&@+;01=8&,1.C1&@<P&/2:D2C0
012&0</320.;3&+:&nV1/.G+=1<X&0+&@+012/=&<0&1.312/&/.=B&+:
*56N&V12&<-=2;C2&+:&012&2aG2C029&/2D<0.+;=1.G=&@<P
-2&-2C<E=2&012=2&.;9.C<0+/=&</2&;+0&3++9&@2<=E/2=&+:
:++9&=2CE/.0P&9E/.;3&012&/2D2H<;0&G/23;<;CP8&=.;C2&012
.@G<C0=&+:&@<02/;<D&12.310&<;9&5^Q&</2&C+@G</<-D2&0+
012&KYW&9<0<N

V+& <==2==& 012& /2D<0.H2& C+;0/.-E0.+;& +:& 012
9202/@.;<;0=&0+&012&2C+;+@.C&.;2FE<D.0.2=8&,2&<;<DP=29
012& JQ& .;& 012& KYW& #$$!e$Z8& E=.;3& 012& @201+9& +:
92C+@G+=.0.+;&01<0&2aGD+.0=&012&@<012@<0.C<D&G/+G2/0P&+:
012&JQ&01<0&.0&C<;&-2&92C+@G+=29&.;0+&<&D.;2</&C+@-.;<0.+;
+:& C+;C2;0/<0.+;& .;9.C2=& +:& .0=& 9202/@.;<;0=& L"?MN&V1.=
:+E;9&01<0&012&D</32=0&=.;3D2&C+;0/.-E0.+;&4#"[7&,<=&@<92
-P&@<02/;<D&5^Q8&,.01& +012/& =.3;.:.C<;0& C+;0/.-E0.+;=
-2.;3&-P&.;:<;0&<;9&-./01&:<C0+/=&4"?[78&@<02/;<D&29EC<0.+;
4"][78&,2<D01& FE.;0.D2& 4"][78&@<02/;<D& 12.310& 4"#[78
201;.C.0P&4)[7&<;9&<D0.0E92&4Z[7N

Discussion
*56&.;C.92;C2&1<=&92CD.;29&.;&W/.&*<;B<&0+&"Z[N

Q;&012&/.C12=0&1+E=21+D9=8&/<02=&</2&C+@G</<-D2&0+&012
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"$(""[&=22;&.;&Ro(-+/;&W+E01&\=.<;&@+012/=8&=E332=0.;3
01<0&012=2&1+E=21+D9=&1<H2&CD+=29&012&3<G&,.01&012./&Ro
G22/=&L"!MN&Y+,2H2/8&=.3;.:.C<;0&=+C.<D&.;2FE<D.0.2=&.;&*56
2a.=08&<;9&=+@2&1<H2&,+/=2;29N&Q;C.92;C2&.=&1.312=0&.;
012&G++/&<;9&Q;9.<;&V<@.D=N

iE/& <;<DP=.=& .92;0.:.2=& =2H2/<D& :<C0+/=& 01<0
.;92G2;92;0DP&.;C/2<=2&012&/.=B&+:&*56N&W+@2&+:&012=28
=EC1&<=&@ED0.GD2&G/23;<;CP&+/&<D0.0E928&</2&;+0&<@2;<-D2
0+&.;02/H2;0.+;N&V12&C/.0.C<D&9202/@.;<;0=&</2&@<02/;<D&5^Q8
12.310&<;9&29EC<0.+;N&V12&.@G<C0=&+:&@<02/;<D&5^Q&<;9
12.310&</2&=E-=0<;0.<D8&<;9&C+;0/+DD.;3&:+/& 012@&D</32DP
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Abstract
Introduction!0*,&! $%! &#-!A*$+! %>'<L-!>B! $>($+-! $+! *<-*%
C$&#!#$?#!<*$+B*,,!*+(!$>($+-!(-B$L$-+L)!$%!&#-!A*$+!L*'%-
>B! N<-=-+&*D,-! #)N>&#)<>$($%AK! T>($%*&$>+! >B! %*,&
$+L<-*%-%! $>($+-! $+&*J-4!D'&!C$,,! (-N-+(!>+!#>C!%*,&! $%
#*+(,-(K!"#$%!%&'()!C*%!L*<<$-(!>'&!&>!*%%-%%!&#-!N*&&-<+
>B! %*,&! L>+%'AN&$>+! $+! &#-! -%&*&-! N>N',*&$>+! *+(! &>
*%L-<&*$+!&#-!<-,*&$>+%#$N!D-&C--+!#>'%-#>,(!%*,&!$>($+-
L>+L-+&<*&$>+!*+(!"0/!,-=-,%!$+!L#$,(<-+K

Methods!W!(-%L<$N&$=-!L<>%%!%-L&$>+*,!%&'()!C*%!L*<<$-(
>'&! $+! 56! <*+(>A,)! %-,-L&-(! -%&*&-%! $+! &#-!Z*&+*N'<*
($%&<$L&!>B!0<$!F*+J*4!B<>A!W'?'%&!&>!:>=-AD-<!5662K!17^3
#>'%-#>,(%!C$&#! *&! ,-*%&! >+-! L#$,(! D-&C--+! _82! )-*<%
C-<-!%'<=-)-(!&>!(-&-<A$+-!N*&&-<+%!>B!%*,&!'%*?-K!W!%*,&
%*AN,-! B<>A!-*L#!#>'%-#>,(!C*%! &-%&-(! B><! *(-@'*L)
>B! $>($+-! EL>+L-+&<*&$>+!≥36NNAIK! T+! N#*%-! &C>4! _12
L#$,(<-+!C-<-!<*+(>A,)!%-,-L&-(!B<>A!&#-%-!#>'%-#>,(%
*+(!%-<'A!"0/! ,-=-,%!C-<-!*%%*)-(K

Results!0*,&!N>C(-<!E_XK_OI!C*%!N<-B-<<-(!&>!%*,&!L<)%&*,%K
0*,&! L<)%&*,%! C-<-! C*%#-(! D-B><-! '%-! $+! 56O
#>'%-#>,(%K!0*,&!C*%! J-N&! *C*)! B<>A! &#-! B$<-8N,*L-! $+

Consumption pattern of iodised salt in households and serum TSH levels
among 5-9 year old children in the plantation sector of Sri Lanka
V Abeysuriya1, A R Wickremasinghe1, P J Perera5, A Kasturiratne1

ET+(-S!C><(%Y!$>($+-!(-B$L$-+L)4!?>$&<-4!&#)<>$(!($%><(-<%4!'<$+-!$>($+-I

Departments of 1Public Health *+(!5Paediatrics , Faculty of Medicine, University of Kelaniya, Sri Lanka.

Q><<-%N>+(-+L-Y![`[4!e-mail: <priyanthaprr@gmail.com>. Received 25 October 2011 and revised version accepted
9 February 2012. Competing interests: none declared.

26KXO! >B! #>'%-#>,(%K! 0*,&! %*AN,-%! >B! ^^K9O
#>'%-#>,(%!#*(!*+!*(-@'*&-!$>($+-!L>+L-+&<*&$>+K!!0*,&
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#>'%-#>,(%!C$&#! *(-@'*&-! %*,&! $>($+-! L>+L-+&<*&$>+%
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Epa6K661IK
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