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#$5,3$+!%()%$/3'XO!

1$55,%-! T85785(1E%$',! )4$<79,(@,-5,-.,(#+5E(T85785(O-&,%9+-,&(

(((P+68%,( KJ( B89,/0$',&( $77%"$.E( ;"%( 7"789$5+"-(

,45%$.5+"-(

Input 

Sentence 

Stanford lexical parser 

Tregex expression patterns 

Has population 

related concepts? 

UMLS population group + 

other population terms 

Output 

Population Named Entity 

Parse tree of the input 

sentence 

Phrases matching 

Tregex patterns 
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!

!

!

J"!f!""! J(4)! /0#,'$! '4%%$$+&).!

/#$/('&3&(),5!/0#,'$!

C5+('3$#()$!65(%<,+$!0,'!6$$)!'0(B)!3(!6$!$11$%3&2$!&)!#$+4%&).!

3(3,5! -(#3,5&37! ,'! B$55! ,'! 1".!'&%$'2%&'"(+ 3"-+ 1,%-&+ 3%'$#-,+ '(+

!%&',(&.+ 4'&1+ .5.&"$'/+ $,3&+ *,(&-'/#$%-+ )5.3#(/&'"(+ 6789:;+ )#,+ &"+

/1-"('/+ 1,%-&+ 3%'$#-,! ,)+! &)! /,3&$)3'! B&30! c[\`! /('3! ,%43$!

-7(%,#+&,5!&)1,#%3&()9!N"*Z`a!GVGSTFEGO!!

""!g!J"! "#$/('&3&(),5! /0#,'$! ,)+!

)(4)!/0#,'$!,#$!'&'3$#'!

P('42,'3,3&)! +&+! )(3! #$+4%$! -(#3,5&37! /"0!%-,)+ &"+ !$%/,<"! '(+

!%&',(&.+4'&1+1,%-&+3%'$#-,+%()+$,3&+*,(&-'/#$%-+.5.&"$'/+)5.3#(/&'"(++

)#,+ &"+ './1%,0'/+ 1,%-&+ )'.,%.,! &)! 30$! bAPAJC! '34+79! N"*Z`a!

GFGIkkFIO!

J"!g!J"! :B(! )(4)! /0#,'$'! ,'!

'&'3$#'!

Z-/5,)3,3&()! (1! bP:=`! #,30$#! 30,)! ,)! &-/5,)3,65$! %,#+&(2$#3$#!

+$1&6#&55,3(#!&)!!%&',(&.+4'&1+0'$)+1,%-&+3%'$#-,+%()+=>7+?@ABCD+0.!

#$+4%$+!30$!#&'<!(1!0('/&3,5&;,3&()!1(#!0$,#3!1,&54#$!&)!*C`Z:=bP:l!

N"*Z`a!GkkR]]ESO!

J"!g!JJc! J(4)!/0#,'$!,)+!)(4)!,#$!

'&'3$#'!

`&4#$3&%'! ,#$! &)+&%,3$+! 1(#! .50!&"0%&'/+ !%&',(&.! ,'! )$$+$+! 1(#!

2(54-$!(2$#5(,+9!N"*Z`a!GFTTGF]GO!

hJ"! J(4)!/0#,'$! c(! 1,#8! )$6&2(5(5! &'! 30$! ()57! 6$3,=65(%<$#! 3(! 0,2$! 6$$)! '0(B)!

$11$%3&2$! &)!,$),-$5+ 1,%-&+ 3%'$#-,+ !%&',(&.8! #$.,#+5$''! (1! 30$&#! 5$13!

2$)3#&%45,#!$Q$%3&()!1#,%3&()9!N"*Z`a!RESEIRRRO!!

""!8!J"! "#$/('&3&(),5! /0#,'$!

&--$+&,3$57! 1(55(B'! )(4)!

/0#,'$!

Z3!&'!'4..$'3$+!30,3!6$3,=#$%$/3(#!65(%<,+$!'0(45+!6$!,++$+!3(!

%()2$)3&(),5!3#$,3-$)3!B&30!+&.&3,5&'!,)+!+&4#$3&%'!&)!%$$+!%&',(&.+

4'&1+.,*,-,+05"/%-)'%$+3%'$#-,+/%#.,)+<5+/"(E,.&'*,+

/%-)'"05"!%&159!N"*Z`a!]GEIEkEO!

""!g!""!! :B(! /#$/('&3&(),5! /0#,'$'!

,'!'&'3$#'!

:0&'! ,#3&%5$! #$2&$B'! 30$! /07'&(5(.&%,5! %0,).$'! 30,3! (%%4#! &)! 30$!

$5+$#57!,)+! 30$! 3#$,3-$)3!,//#(,%0! 30,3!%,)!6$! 3,<$)! '(+,$),-$5+

!%&',(&.+4'&1+1,%-&+3%'$#-,9!N"*Z`a!kREVFTkO!

J"!8!""! J(4)! /0#,'$! &--$+&,3$57!

1(55(B'! /#$/('&3&(),5!

/0#,'$!

Z3!&'!'4..$'3$+!30,3!/(3,''&4-!+$/5$3&()!&'!)(3!,!-,Q(#!/#(65$-!'(+

!%&',(&.+4'&1+1,%-&F3%'$#-,+&-,%&,)+4'&1+)'#-,&'/.9!N"*Z`a!]RFkkO!

J"!g!""! J(4)! /0#,'$! ,)+!

/#$/('&3&(),5! /0#,'$! ,#$!

'&'3$#'!

"&#$3,)&+$8!,!+&4#$3&%!30,3!,%3'!()!30$!5((/!(1!m$)5$8!B,'!4'$+!3(!

3#$,3!!%&',(&.+4'&1+/%-)'%/+3%'$#-,9!N"*Z`a!]kkERGRO!

h\"! \$#6!/0#,'$! Z'('(#6&+$! +&)&3#,3$! ,)+! 07+#,5,;&)$! 07+#(%05(#&+$! '0(45+! 6$!

&-',)+ '(+!%&',(&.+41"+/%(("&+&"$,-%&,+GHI+ '(1'<'&"-.+"-+41"+1%*,+

-,3-%/&"-5+.50!&"0.9!N"*Z`a!IkSSSkFO!

!

>#$,F<%.,)+%!!-"%/1+4'&1+<'(%-5+/$%..'3',-+

H@3#,%3&()!(1! /(/45,3&()!67! 30$! #45$=6,'$+! '7'3$-!,5()$!-,7!)(3!6$! '411&%&$)3! 1(#! '$)3$)%$'!B&30! %(-/5$@! 3#$$!

'3#4%34#$'8!30$#$67!/#(+4%&).!,!)4-6$#!(1!1,5'$!)$.,3&2$'9!A4#!&)&3&,5!'34+7!&)%54+$+!()57!1&2$!:#$.$@!/,33$#)'a!J"!

f!""8!""!g!J"8!J"!g!J"8!J"!g!JJ!,)+!hJ"! N:,65$!RO9!C33$-/3&).! 3(!+$%#$,'$! 30$!)4-6$#!(1! 1,5'$!)$.,3&2$'!67!

+$2$5(/&).!)$B!/,33$#)'!1(#!-$$3&).!'/$%&1&%!#$?4&#$-$)3'!$@3#,%3$+!-,)7!&)%(##$%3!/(/45,3&()!/0#,'$'8!30$#$67!

/#(+4%&).!,!)4-6$#!(1!1,5'$!/('&3&2$'9!:0$#$1(#$8!1(#!30$!/(/45,3&()!$@3#,%3&()!,5.(#&30-!3(!6$!-(#$!#$5&,65$!,)+!

,%%4#,3$8!,)+! 3(!,%%(--(+,3$! 30$! '7)3,%3&%!/,33$#)!-,3%0&).!B&30(43! &)%#$,'&).! 1,5'$!/('&3&2$'8!B$!+$'&.)$+!,!

6&),#7! %5,''&1&$#! 1(#! /#$=/#(%$''&).9! :0$! 6&),#7! %5,''&1&$#! +$3$#-&)$'! B0$30$#! ,! '$)3$)%$! %()3,&)'! ,! /(/45,3&()!

),-$+!$)3&37!(#!)(39!Z1!30$!'$)3$)%$!%()3,&)'!30$!/(/45,3&()!),-$+!$)3&378!30$)!&3!&'!'$)3!3(!30$!#45$=6,'$+!'7'3$-!

+$'%#&6$+!,6(2$9!A30$#B&'$8!30$!'$)3$)%$!&'!#$Q$%3$+9!:0&'!,++&3&(),5!5,7$#!0$5/$+!4'!3(!$5&-&),3$!-,)7!'$)3$)%$'!

B0$#$!30$!/#(6,6&5&37!(1!#$%(.)&;&).!,!/(/45,3&()!),-$+!$)3&37!&'!2$#7!5(B9!:04'8!B$!B$#$!,65$!3(!%()%$)3#,3$!()!

$@3#,%3&).! 30$! /(/45,3&()! ),-$+! $)3&37! 1#(-! 30$! '$)3$)%$'! 30,3! 0,2$! ,! 0&.0$#! /#(6,6&5&37! (1! &)%54+&).! &39! :0&'!

,55(B$+!4'!3(!&)%#$,'$!30$!)4-6$#!(1!:#$.$@!/,33$#)'!&)!(4#!#45$=6,'$+!'7'3$-!3(!3$)!1#(-!1&2$!N:,65$!RO9!>$!0,2$!

4'$+! 3B(! +&11$#$)3! 37/$'! (1! 6&),#7! %5,''&1&$#'8! ),-$57! *,@H)3
GT
! ,)+! J,&2$=L,7$'

GV
! %5,''&1&$#'9! :0$! '7'3$-!

,#%0&3$%34#$!(1!6&),#7!%5,''&1&$#!B&30!#45$=6,'$+!'7'3$-!&'!'0(B)!&)!D&.4#$!S9!
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!

!

!

!

*,@H)3! b5,''&1&$#! B&30! P45$=6,'$+! ,//#(,%0a! :0$! +,3,'$3!

%(55$%3$+!1(#!2,5&+,3&).!30$!/(/45,3&()!$@3#,%3&()!,5.(#&30-!

B,'!'/5&3!&)3(!3#,&)&).!+,3,'$3!NFEeO!,)+!3$'3!+,3,'$3!NREeO9!

c$)3$)%$'! 1#(-! 3#,&)&).! +,3,'$3! ,#$! %()2$#3$+! 3(! 5&'3! (1!

&)'3,)%$'! B0$#$! $,%0! &)'3,)%$! &'! ,! 1$,34#$! 2$%3(#9! >$!

,//5&$+! ,! '$3! (1! 6,'&%! 1&53$#'! /#&(#! 3(! 5$,#)&).! ()! 30$!

1$,34#$'a! #$-(2,5! (1! )()=CcbZZ! (#! _)&%(+$! %0,#,%3$#'8!

%()2$#'&()! 3(! 5(B$#! %,'$8! #$-(2,5! (1! '3(/! B(#+'8! ,)+!

5$--,3&;,3&()9! A4#! 1$,34#$='$3! &)%54+$'! ,55! 30$! 4)&.#,-'!

,)+!6&.#,-'!&)!30$!'$)3$)%$'9!

!

J,K2$=L,7$'! b5,''&1&$#! B&30! P45$=6,'$+! ,//#(,%0a! C'! ,)!

,53$#),3&2$8!B$!,5'(! &-/5$-$)3$+!,!J,K2$=L,7$'! %5,''&1&$#9!

:0$!1$,34#$!'$3!1(#!3#,&)&).!30$!%5,''&1&$#!&)%54+$'!VE!3$#-'!

N4)&.#,-!,)+!6&.#,-O!B&30!30$!-,@&-4-!&)1(#-,3&()!.,&)!

&+$)3&1&$+!1#(-!30$!3#,&)&).!+,3,'$39!:0$!1#$?4$)%7!(1!$,%0!

1$,34#$! &)! 30$! 3#,&)&).! +,3,'$3! &'! %,5%45,3$+! ,)+! 4'$+! 1(#!

$'3&-,3&).!30$!/#(6,6&5&379!

!

!!

+3&%$&'(")*&##-"&.1*&)4*5&'&67'*

>$!/$#1(#-$+!,)!$@/$#&-$)3!3(!$@3#,%3!/(/45,3&()!),-$+!$)3&3&$'!#$5,3$+!3(!%().$'3&2$!0$,#3!1,&54#$!NbmDO!,)+!

,3#&,5! 1&6#&55,3&()! NCD&6O9! >$! '$5$%3$+! 30$! +&'$,'$'! 6,'$+! ()! '3,3&'3&%'! 1#(-! b$)3$#'! 1(#! `&'$,'$! b()3#(5! ,)+!

"#$2$)3&()!Nb`bO8!B0&%0!'3,3$'!0$,#3!+&'$,'$!,'!30$!5$,+&).!%,4'$!(1!+$,30!&)!30$!_)&3$+!c3,3$'9
RV
!:0$!$2,54,3&()!

+,3,'$3!1(#!+$2$5(/&).!30$!/(/45,3&()!),-$+!$)3&37!$@3#,%3&()!,5.(#&30-'!%()'&'3'!(1!IGT!'$)3$)%$'!1#(-!*H`[ZJH!

%&3,3&()'! 30,3! ,#$! #$3#&$2$+! 1#(-! c$-*$+`L! N:,65$! SO9! c&)%$! 30$! .(,5! (1! (4#! (2$#,55! #$'$,#%0! &'! 3(! ,//57! 30$'$!

,5.(#&30-'!1(#!/#$%&'&()!-$+&%&)$!,//5&%,3&()'!&)!%,#+&(2,'%45,#!3#$,3-$)3!,)+!+&,.)('&'!B$!1(%4'$+!()!'$)3$)%$'!

#$5,3$+!3(!+&,.)('&'!,)+!3#$,3-$)3!(1!bmD!,)+!CD&69(

!

:,65$!S9!H2,54,3&()!`,3,'$3!

F$5$',5( ?+5$5+"-'(#+5E(7"789$5+"-( ?+5$5+"-'(#+5E"85(7"789$5+"-(

`&,.)('&'!1(#!bmD!! FE! GRE!

:#$,3-$)3!1(#!bmD! kF! GER!

`&,.)('&'!1(#!CD&6! GTE! ]E!

:#$,3-$)3!1(#!CD&6! V]! VF!

!

H'&%&'"(+,J&-%/&'"(+3-"0+KI:8LMI+

A4#!(2$#,55!'3#,3$.7!,&-'!,3!#$3#&$2&).!/(/45,3&()!&)1(#-,3&()!1#(-!0&.0!?4,5&37!%5&)&%,5! Q(4#),5'!ND&.4#$!TCO9!:B(!

L((5$,)!?4$#&$'!B$#$!64&53!3(!#$3#&$2$!,#3&%5$'!()!'7'3$-&%!#$2&$B'!NcPO!,)+!#,)+(-&;$+!%()3#(5!3#&,5'!NPb:'O!1#(-!

*H`[ZJH!ND&.4#$!TLO!Nc4//5$-$)3,#7!+,3,!RO9!!

!

7,(&,(/,+,J&-%/&'"(+3-"0+7,0K,):N++

C! '$3! (1! *H`[ZJH! ,6'3#,%3'! 1(#! ,! .&2$)! %5&)&%,5! %()+&3&()! N$9.98! 3#$,3-$)3'! ,)+! +&,.)('&'! 1(#! bmD! ,)+! CD&6O! &'!

#$3#&$2$+!1#(-!c$-*$+`L!1(#! 30$'$!%&3,3&()'9
G]
!A4#! &)1(#-,3&()!#$3#&$2,5!,//#(,%0!-,<$'!4'$!(1!,! 5&'3!(1!_*[c!

%()%$/3!&+$)3&1&$#'!Nb_Z'O!NTG!b_Z'!1(#!bmD!,)+!RV!b_Z'!1(#!CD&6O!Nc4//5$-$)3,#7!+,3,!SO!3(!?4$#7!c$-*$+`L!1(#!

#$3#&$2&).! 30$! '$)3$)%$'9! D(#! $@,-/5$8! b_Z'! '4%0! ,'! ibEEGFFERM8+ ibER]TIGkM8! ibER]TIRRM8! ibRESkIGVM! ,)+!

ibRGFSSRFM!,#$!#$5,3$+!3(!bmD9!H,%0!4)&3!(1!&)1(#-,3&()!#$3#&$2$+!1(#!,!%()+&3&()!%()'&'3'!(1!"*Z`8!'$)3$)%$!,)+!

/#$+&%,3&()!,'!&)!H@,-/5$!G9!!

! !

:0$!$2,54,3&()!+,3,'$3!B,'!+&2&+$+! &)3(! 3#,&)&).!+,3,'$3! NFEe!(1! 30$!+,3,'$3O! ,)+! 3$'3! +,3,'$3! NREe!(1! 30$!

+,3,'$3O9!C!V=1(5+!%#(''!2,5&+,3&()!&'!#4)!()!30$!3#,&)&).!+,3,'$3!1(#!30$!6&),#7!%5,''&1&$#'9!:0$)!30$!3$'3!+,3,'$3!&'!

(((((((((P+68%,(UJ(@>'5,<(S%.E+5,.58%,(

!
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!

!

!

4'$+!1(#!$2,54,3&).!30$!/$#1(#-,)%$!(1!$,%0!(1!30$'$!%5,''&1&$#'!B&30!30$!#45$=6,'$+!'7'3$-a!*,@H)3!%5,''&1&$#!,)+!

30$!#45$=6,'$+!'7'3$-8!,)+!J,K2$=L,7$'!%5,''&1&$#!,)+!30$!#45$=6,'$+!'7'3$-9!!

(

B,'895'(

:,65$! T! '0(B'!

30$! /$#1(#-,)%$!

(1! 30$! '7'3$-!()!

30$! $2,54,3&()!

+,3,'$3!

%()'&'3&).! (1!

'$)3$)%$'!

#$5,3$+! 3(! 30$!

+&,.)('&'! ,)+!

3#$,3-$)3! 1(#!

bmD! ,)+! CD&69!

:0$! '3,)+,#+!

-$3#&%'! (1!

/#$%&'&()8! #$%,55!

,)+!D='%(#$!B$#$!

4'$+! 1(#!

$2,54,3&).! 30$!

'7'3$-!

/$#1(#-,)%$9!

:0$! #45$=6,'$+!

'7'3$-! ,5()$!

,%0&$2$+! D='%(#$!

(1!E9]T9!:0$!3B(=

'3,.$! ,//#(,%0! 3(! %5,''&17! 30$! &)/43! '$)3$)%$! ,'! 0,2&).! (#! )(3! 0,2&).! /(/45,3&()! &)1(#-,3&()8! ,)+! 3(! $@3#,%3!

/(/45,3&()!),-$+!$)3&37! ,%0&$2$+! D='%(#$!(1! E9FG!B&30!*,@H)3! %5,''&1&$#! ,)+! #45$=6,'$+! '7'3$-8! ,)+! D='%(#$!(1!

E9FI!B&30!J,K2$=L,7$'!%5,''&1&$#!,)+!#45$=6,'$+!'7'3$-9!!

!

:,65$!T9!c7'3$-!/$#1(#-,)%$!!

@>'5,<( 1%,.+'+"-( B,.$99( P/'."%,(

P45$=6,'$+!'7'3$-! E9]I! E9]R! E9]T!

*,@H)3!%5,''&1&$#!n!P45$=6,'$+!'7'3$-! E9FI! E9I]! E9FG!

J,K2$=L,7$'!%5,''&1&$#!n!P45$=6,'$+!'7'3$-! E9kE! E9FS! E9FI!

(

 

 

 

 

 

Query 1 – Systematic reviews 

 

Query 2 – Randomized 

Control Trials (RCTs) 

List of PMIDs 

Syntax for Query 1 

“Disease”[Mesh Terms] AND “therapy”[Subheading] AND  

 systematic[sb] AND  

 (“systematic review”[Title] OR “meta-analysis’[Title] OR “Cochrane Database Syst Rev”[Journal]) AND  

  (“Start date”[CDAT] : “End date”[CDAT]) AND  

   “humans”[MeSH Terms] AND  

    “English”[Language] AND  

     hasabstract[Text] 

 

 

Syntax for Query 2 

“Disease”[Mesh Terms] AND Therapy/Narrow[Filter] NOT  

 (systematic[sb] OR “systematic review”[Title] OR “meta-analysis’[Title] OR “Cochrane Database Syst 

 Rev”[Journal]) AND  

  (“Start date”[CDAT] : “End date”[CDAT]) AND  

   “humans”[MeSH Terms] AND  

    “English”[Language] AND  

     hasabstract[Text] 

MEDLINE 

A 

B 

IJ%0!$,+B+O+PKL:Q+RSCTRTD+

7,(&,(/,Q+I(%$%!-'$+!-"*'),.+.'E('3'/%(&+1%,0")5(%0'/U+.50!&"0%&'/+%()+/$'('/%$+'0!-"*,0,(&+41,(+%)),)+&"+

0%'(&,(%(/,+&1,-%!5+4'&1+)'E'&%$'.+%()+)'#-,&'/.+'(+!%&',(&.+4'&1+/"(E,.&'*,+1,%-&+3%'$#-,+VMWXG+6M,4+W"-Y+

X,%-&+G.."/'%&'"(;+/$%..,.+LL+&"+L9Z[+

P-,)'/%&'"(Q+:'#-,&'/.F\>IG\7FH"(E,.&'*,+X,%-&+]%'$#-,+

P+68%,(VJ(?+5$5+"-(%,5%+,*$9(;%"<(2)FQ:I)(;"%(."-'5%8.5+-6()*$98$5+"-(F$5$',5(

!
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!

!

!

"#$/#(%$''&).!B&30!*,@H)3!(#!J,K2$=L,7$'!%5,''&1&$#'!1&53$#$+!'$)3$)%$'!B&30!/(3$)3&,5!/(/45,3&()!&)1(#-,3&()9!:0&'!

&-/#(2$+! 30$!/$#1(#-,)%$!(1!*,@H)3! %5,''&1&$#! ,)+! 30$! #45$=6,'$+! '7'3$-!67!GIe! NE9FG=E9]TO8! ,)+!J,K2$=L,7$'!

%5,''&1&$#!,)+! 30$! #45$=6,'$+!'7'3$-!67!RSe! NE9FI=E9]TO9!:,65$!V! '0(B'! 30$!/$#1(#-,)%$!(1!6&),#7! %5,''&1&$#'! &9$9!

*,@H)3!%5,''&1&$#!,)+!J,K2$=L,7$'!%5,''&1&$#!()!%5,''&17&).!'$)3$)%$'!B&30!(#!B&30(43!/(/45,3&()!&)1(#-,3&()9!!

:,65$!V9!"$#1(#-,)%$!(1!6&),#7!%5,''&1&$#'!

@>'5,<( 1%,.+'+"-( B,.$99( P/'."%,(

*,@H)3!%5,''&1&$#!! E9FI! E9FR! E9FT!

J,K2$=L,7$'!%5,''&1&$#!! E9Fk! E9kG! E9kE!

F+'.8''+"-(

+,(6'()0*686'726*9"-*#"#$%&'(")*7,'-&.'(")(

!

:,65$!]!5&'3'!30$!/$#1(#-,)%$!(1!(4#!'7'3$-!,)+!(30$#!'7'3$-'!,2,&5,65$!1(#!'&-&5,#!3,'<9!:0&'!.&2$'!,)!&+$,!,6(43!
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