,QGLFDWRUV RI )XWXUH 8OFHUDWLRQ LQ 'LDEH\

'DYLGD /RXLVH 2%®BDLHE 0 % X)RADQHM 000D +RUYDE® - 3BIQG\0DIGDOHQD 7\QG\N

OHGLFDO (QJLQHHULQJ 'HVLJQ DQG ,QQRYDWLRQ &HQWUH 'HSDUWPHQW RI ODQXIDFWXULQJ %LRPHGLFDO D
'"HSDUWPHQW RI (SLGHPLRORJ\ DQG 3XEOLF +HDOWK 8QLYHUVLW\ &ROOHJH &RUN &RUN ,UHODQG
'LDEHWHV LQ *HQHUDO 3UDFWLFH 'L*3 'HSDUWPHQW RI *HQHUDO 3UDFWLFH 8QLYHUVLW\ &ROOHJH &RUN
&RUUHVSRQGLQ&CDAWKRINOH\ 'HSDUWPHQW Rl *HQHUDO 3UDFWLFH 8QLYHUVLW\ &ROOHEXODRWN &RXNN QUHH
LH

5HFHLYHG GDWH 6HS PFAHSWHG GXWBLVKHG GDWH 2FW

&RS\ULJKW /IRXVLH 21%ULHQ HW DO 7KLV LV DQ RSHQ DFFHVV DUWLFOH GLVWULEXWHG XQGHU WKH WH!
XQUHVWULFWHG XVH GLVWULEXWLRQ DQG UHSURGXFWLRQ LQ DQ\ PHGLXP SURYLGHG WKH RULJLQDO DXWK

$EVWUDFW

%DFNJURX@GP 'LDEHWHV OHOOLWXV FDQ FDXVH VHULRXV KHDOWK SUREOHPV L
BHULSKHUDO QHXURSDWK\ DIITHFWV WKH RXWHU DSSHQGDJHV PRVW FRPPRQO\ WKH (
KLJK SRVVLELOLW\ RI DGYDQFHPHQW WR DPSXWDWLRQ WKXV JUHDWO\ GLPLQLVKLC
SDWLHQWYV ZLWK GLDEHWHYV ZKR DUH DW ORZ PRGHUDWH ULVN RI IRRW GLVHDVH KD
PD\ LQGLFDWH WKDW WKH\ DUH DW ULVN RI IXWXUH XOFHUDWLRQ

OHWKRGV 7ZHQW\ SDWLHQWV ZLWK 'LDEHWHV OHOOLWXV DW ORZ PRGHUDWH ULVN
SDUWLFLSDWHG LQ WKLV VWXG\ $00 SDUWLFLSDQWY FRPSOHWHG D VHOI DGPLC(
GHPRJUDSKLF DQG OLIHVW\OH IDFWRUV DQG XQGHUZHQW D FOLQLFDO IRRW VFUHH
SXOVHV DQG DQNOH UDQJH RI PRWLRQ JDLW DVVHVVPHQW VSDWLR WHPSRUDO SD
DQDO\WLV 5HVXOWV EHWZHHQ WKH JURXSV ZHUH FRPSDUHG

5HVXOWWMRU GLIIHUHQFHY ZHUH REVHUYHG LQ DUHD RI SODQWDU SUHVVXUH GL\
DOLJIQPHQW EHWZHHQ ORZ PRGHUDWH ULVN SDUWLFLSDQWYV ZLWK GLDEHWHY DQG KH
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FRQFOXGHG WKDW WKH SUHVHQFH RI QHXURSDWK\ ZzDV UHVSRQVLEOH IRU D PDMRU
LOQFUHDVH LQ SODQWDU SUHVVXUH DFURVY DOO ILQGLQJV > @ $UPVWURQJ HW
DO > @ DQG &WHUFWHNR HW DO > @ DORQJ ZLWK RWKHUV > @ KDYH
FRQFOXGHG WKDW WKH KDOOX[ KHHO DQG PLG PHWDWDUVDO UHJLRQV DUH WKRVH
PRVW LQFOLQHG WR GHYHORS FDOOXVHVY DQG XOFHUDWLRQ 9DQ 6FKLH HW DO > (
LQYHVWLIDWHG WKH HIIHFW RI DUFK LQGH[ bDQG ERG\ PDVV RQ SODQWDU SUHVVXUH
IRU '0 VXEMHFWYVY DQG GLG QRW GHWHFW DQ\ GLIITHUHQFH LQ SHDN SODQWDU
SUHVVXUH EHWZHHQ WKH KHDOWK\ DQG SDWKRORJLFDO JURXSV

‘H LOQOWHQG WR HOLPLQDWH WKH HIIHFWV RI ERG\ ZHLJKW E\ FRPSDULQJ
DJDLQVW FDVH PDWFKHG FRQWUROV %\ UHFUXLWLQJ ORZ PRGHUDWH ULVN
SDWLHQWYV WKH H[LVWHQFH RI QHXURSDWK\ DQG FKDQJHV WR SODQWDU VRIW WLVYV
ZLOO QRW EH DQ LVVXH 5HPRYDO RI WKHVH KLJK ULVN IDFWRUV ZLOO DOORZ OHV\
LQIOXHQWLDO WULJJHUV RI IRRW GLVHDVH WR EH EURXJKW WR WKH IRUH VXFK DV
EDVHOLQH SUHVVXUH ZDONLQJ ELRPHFKDQLFV IRRW FKDUDFWHULVWLFV DQG
EHKDYLRUDO DWWULEXWHYV &RQQHFWLQJ DVSHFWV RI SDUWLFLSDQWdYV GDLO\ U«JLI
E\ PHDQV RI TXHVWLRQQDLUH ZLWK IRRW ELRPHFKDQLFDO FKDUDFWHULVWLFV
PD\ \LHOG UHVXOWYV ZKLFK ZLOO LQGLFDWH LI FHUWDLQ OLIHVW\OH FKRLFHV DUH
KHOS RU D KLQGUDQFH RQ GHYHORSPHQW RI IRRW GLVHDVH

7KH SULPDU\ REMHFWLYH RI WKLV VWXG\ LV WR LQYHVWLJDWH LI IDFWRUV
FRUUHODWLQJ ZLWK WKH GHWHUPLQDQWYVY RI XOFHUDWLRQ DUH SUHVHQW LQ 'O
SDWLHQWYV SULRU WR GLDJQRVLV RI GLDEHWLF IRRW GLVHDVH &RPSDULQJ WKH ORZ
PRGHUDWH IRRW GLVHDVH ULVN SDWLHQWY WR QRQ '0 FRQWUROV DOORZV IRU D
EDVHOLQH FRPSDULVRQ LQ DOO DUHDV H[DPLQHG

5HVHDUFK '"HVLJQ DQG OHWKRGYV

SDUWLFLSDQWYV

7KLV LV DQ H[SORUDWRU\ FDVH FRPSDULVRQ VWXG\ LQYROYLQJ SDWLHQWYV
ZLWK W\SH DQG W\SH '0 DW ORZ PRGHUDWH ULVN RI GLDEHWLF IRRW
GLVHDVH DQG KHDOWK\ YROXQWHHUYV

7KH '0 FRKRUW ZDV UHFUXLWHG WKURXJK WZR *HQHUDO 3UDFWLFH FHQWHUV
ZKHUH VSHFLILF GLDEHWHYV FOLQLFVY WDNH SODFH 9ROXQWHHUV ZLWK '0 ZHUH
LOQYLWHG WR DWWHQG WKHLU UHVSHFWLYH KHDOWK FHQWHU WR XQGHUJR D IRR!
VFUHHQLQJ H[DPLQDWLRQ ZKLFK GHWHUPLQHG WKHLU OHYHO RI ULVN WR IRRW
GLVHDVH EDVHG RQ 7KH 'LDEHWLF )RRW 5LVN 6WUDWLILFDWLRQ DQG 7ULDJH
*XLGHOLQHV 6,*16 > @ 7KH 6,*1 VI\VWHP FODVVLILHVY IRRW GLVHDVH ULVN
LQ IRXU FDWHJRULHYVY IURP ORZ WR DFWLYH &ODVVLILFDWLRQ RI ORZ PRGHUDWH
GLDEHWHYVY IRRW ULVN LPSOLHVY SDWLHQWYV SUHVHQW ZLWK OHVV WKDQ RQH IRRW U



PRUH VXVFHSWLEOH WR IRUPDWLRQ RI FDOOXVHV DQG SUHVVXUH XOFHUV 2QO\
IRRWSULQWY ZKLFK RFFXUUHG DIWHU LQLWLDWLRQ RI ZDONLQJ VHFRQG RU WKLUG
VWHS ZHUH XWLOLVHG IRU SURILOLQJ $OVR WULDOV ZHUH HOLPLQDWHG LI WKH
VXEMHFW GLG QRW VWULNH WKH PDW FRUUHFWO\ RU LI WKH VXEMHFW VHHPHG W
DGDSW WKHLU JDLW WR DLP IRU WKH PDW

6WDWLVWLFDO DQDO\VLV



KHDOWK SUDFWLWLRQHUV ZLWK PDMRULMAMX @D VS U W IPALLSDOWDM\Q HPE® NSLIUIWQ E LE\DVWQ VD W
PRGLILFDWLRQV SRVW GLDJQRVLV 3HUKDSWM PRONLYI@FKDQJHY LQ RUGHU WR

'0 3SDWLHQWV Q &RQWURO 3DWLHQWYV Q 3 YDOXH
ODOH !
$JH \HDUV
THLIKW ]
+HLIJKW P
%0, .JO
(GXFDWLRQ \uv !
&RKDELWDWLRQ !
(PSOR\HG !
&XUUHQWO\ 6PRNH
&RQVXPH $OFRKRO !
$OFRKRO GD\V ZHHN
JUXLW  9HJ GD\ !
:DON &\FOH DV WUDQVSRUW GD\V ZHHN
6SRUWYV 5HFUHDWLRQ GD\V ZHHN !
6LWWLQJ 5HOD[LQJ ! KRXUV GD\

+\SHUWHQVLRQ &OLQLFDOO\ 'LDJQRVHG



SUHVVXUH SURILOH RI WKHLU IHHW ZRXOG UHLWHUDWH WKH LPSRUWDQFH RI ZHDU L
RUWKRWLFV LQ DFFRUGDQFH ZLWK JXLGHOLQHV

&OLQLFDO DVVHVVPHQW RI IRRW SK\VLRJQRPLHV \LHOGHG LQWHUHVWLQJ
UHVXOWV $ VLJQLILFDQW DVVRFLDWLRQ HPHUJHG ZLWKLQ WKH 'O JURXS
EHWZHHQ SURQDWLRQ IRRW DOLJQPHQW DQG IODW DUFK W\SH 7DEOH
KLIKOLJKWYV RI '0 JURXS KDYH IODW DUFKHV DQG RI '0 JURXS

IDOO LQWR WKH FDWHJRU\ Rl SURQDWLRQ $ IODW DUFK LV DVVRFLDWHG ZLWK
LQFUHDVHG ERG\ZHLJKW > @ WKLV FRXOG H[SODLQ WKH SUHYDOHQFH RI WKLV
DWWULEXWH ,QWHUHVWLQJO\ WKHVH JURXSV ZHUH PDWFKHG IRU %0, DQG WKH
FRQWURO JURXS SUHVHQWHG ZLWK D VLJQLILEFDQWO\ GLIIHUHQW IUHTXHQF\ Rl WKL\
DUFK W\SH 7KLV PD\ EH GXH WR IDFW DV DIRUHPHQWLRQHG PDQ\ WKH '0

JURXS KDYH DGDSWHG WKHLU OLIH WR PDQDJH WKHLU '0 DQG WKHUHIRUH KDYH



OHGLDQ 5DQJH OHDQ “ VWDQGDUG 'HYLDWLRQ

&KL VITXDUH WHVW FDWHJRULFDO YDULDEOHV 0DQQ :KLWQH\ 7THVW QRQ QRUPDOO\ GLVWULEXWHG FRQW|

7TDEOHDONLQJ &KDUDFWHULVWLFYV

$V DQWLFLSDWHG SODQWDU SUHVVXUH ZDV HOHYDWHG LQ WKH '0 JURXS 7KH
PHWDWDUVDO UHJLRQ DQG WKH KHHO REVHUYHG VLJQLILFDQWO\ LQFUHDVHG
SUHVVXUH YDOXHY FRPSDUHG WR WKH FRQWURO JURXS 7KLV SKHQRPHQRQ ZDV
SUHYLRXVO\ UHSRUWHG LQ UHODWLRQ WR GHWHUPLQDQWYV RI ')8 > @
7KH KDOOX[ KDV EHHQ GHWHUPLQHG DV D FKLHI SUHVVXUH SRLQW LQ SDWLHQWYV
ZLWKLQ D KLJK ULVN FDWHJRU\ RI XOFHUDWLRQ > @ +RZHYHU WKLV VWXG\
UHFRUGHG VLPLODU SUHVVXUHV DW WKH KDOOX[ LQ ERWK JURXSV WKLV ZDV D
QRYHO ILQGLQJ 'HIRUPDWLRQ DQG UHGXFHG DQNOH IOH[LRQ DUH FRQVLGHUHG
FDXVDWLYH IDFWRUV IRU LQFUHDVHG SUHVVXUH DW WKH KDOOX[ > @ 6LQFH
SDWLHQWY LQYROYHG LQ WKLV VWXG\ GLG QRW SUHVHQW ZLWK DQ\ RI WKHVH
WULJJHUV LW LV XQGHUVWDQGDEOH ZK\ HOHYDWHG SUHVVXUH ZDV QRW GHWHFWH
KHUH 7KH LQFUHDVHG SUHVVXUH DW WKH PHWDWDUVDOV DQG WKH KHHO LV DQ
LPSRUWDQW IDFWRU 3UHVVXUH LV DPSOLILHG DW WKLV HDUO\ VWDJH ZKLFK ZRXOG
LPSO\ WKDW SDWLHQWYV DUH VXVFHSWLEOH WR FDOOXV IRUPDWLRQ DQG LI QRW
WUHDWHG HIIHFWLYHO\ PD\ SURJUHVV WR XOFHUDWLRQ 5HVXOWV RI WKLV VWXG\
LQGLFDWH WKDW IRRW VWUXFWXUH DQG UHGXFHG ZDONLQJ VSHHG JUHDWO\ LQFUHD
SUHVVXUH 7KLV VWXG\ GHVFULEHV D KHDOWK\ '0 JURXS +RZHYHU
GLVFUHSDQFLHY VWLOO HPHUJH FRPSDUHG WR WKH FRQWURO JURXS W LV
HQFRXUDJHG IROORZLQJ WKLV VWXG\ WKDW SODQWDU SUHVVXUH DQDO\VLV EH
LQFOXGHG DV SDUW RI DOO IRRW ULVN FDWHJRULVDWLRQ V\VWHPVY DV WKHVH GDQ.
DUHD ZRXOG QRW KDYH EHHQ SLFNHG XS RQ WKURXJK D YLVXDO H[DPLQDWLRQ
7KH SUHVHQFH RI DEQRUPDO SUHVVXUH LOQWHQVLILHV WKH IXWXUH ULVN RI IRRW
GLVHDVH WR WKH SDWLHQW > @

0 3SDWLH@QWQWUROV  §8EWDHIPVHV
Q Q

30DQWDU 3UHVVYXUH .3D

+DOOX]

00

+HHO

'DWD SUHVHQWHG DV PHDQ *“ 6W GHY W 7HVW QRUPDOO\ GLVWULEXWHG FRQWLQXRXYV
YDULDEOHV 00 OHWDWDUVDO OHWDWDUVDO

7TDEOBODQWDU SUHVVXUH UHFRUGLQJV

ILPLWDWLRQV

7KLV VWXG\ KDV D QXPEHU RI ZHDNQHVVHV 3DWLHQWY ZHUH FRPSDUHG
LOGHSHQGHQW RI DJH 7KH FRQWURO JURXS SUHVHQWHG D ORZHU PHDQ DJH
S! 7KH YDULDEOHV WKDW VWRRG RXW DV GLVVLPLODU FRQFHUQLQJ WKH
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$SHOTYLWWDNNHU . YDQ +RXWXP: + 1DEXXUV )UDQVVHQ 0+
6FKDSHU 1& ,QWHUQDWLRQDO FRQVHQVXV DQG SUDFWLFDO JXLGHOLQHV RQ

WKH PDQDJHPHQW DQG WKH SUHYHQWLRQ RI WKH GLDEHWLF IRRW 'LDEHWHYV
OHWDEROLVP 5HVHDUFK DQG 5HYLHZV 6 6

3DWRQ - %UXFH * -RQHV 5 BWHQKRXVH ( (IIHFWLYHQHVV RI LQVROHYV

XVHG IRU WKH SUHYHQWLRQ RI XOFHUDWLRQ LQ WKH QHXURSDWKLF GLDEHWLF IRRW D
VA\VWHPDWLF UHYLHZ - 'LDEHWHV &RPSOLFDWLRQV

SHFRUDUBHLEHU *( %XUJHVV (0 3DWKZD\V WR GLDEHWLF OLPE

DPSXWDWLRQ %DVLV IRU SUHYHQWLRQ 'LDEHWHYV &DUH

YU\NEIBYJ ‘LDEHWLF IRRW XOFHUV FXUUHQW FRQFHSWV - )RRW $QNOH

6XUJ

8FFLRO)DJOLD ( ORQWLFRQH * )DYDOHV ) 'XUROD / HW DO

ODQXIDFWXUHG VKRHV LQ WKH SUHYHQWLRQ RI GLDEHWLF IRRW XOFHUV 'LDEHWHYV
&DUH

LQWHU ' $ %LRPHFKDQLFV RI KXPDQ ORYHPHQW :LOH\

1HZ <RUN 86$%

'LQWHU '$ 3DWOD $( )UDQN -6 :DOW 6( %LRPHFKDQLFDO ZDONLQJ

SDWWHUQ FKDQJHV LQ WKH ILW DQG KHDOWK\ HOGHUO\ 3K\V 7KHU

6DFFR ,&1 DQG $& $PDGLR $ VWXG\ RI ELRPHFKDQLFDO SDUDPHWHUYV

LQ JDLW DQDO\VLV DQG VHQVLWLYH FURQD[LH RI GLDEHWLF QHXURSDWKLF SDWLHQWYV
&OLQLFDO ELRPHFKDQLFV %ULVWRO $YRQ

.DWRX®LYVEGRQ 3DUU\ 0 /DQVKDPPDU + 9LOHLN\WH / .XONDUQL - HW

DO *DLW DEQRUPDOLWLHY LQ GLDEHWLF QHXURSDWK\ 'LDEHWHV &DUH

OXHOOHU 0- OLQRU 6' 6DKUPDQQ 6% 6FKDDI -$ 6WUXEH O-
'LITHUHQFHV LQ WKH JDLW FKDUDFWHULVWLFV RI SDWLHQWYV ZLWK GLDEHWHV DQG
SHULSKHUDO QHXURSDWK\ FRPSDUHG ZLWK DJH PDWFKHG FRQWUROV 3K\V 7KHU

0OXHOOHU 0- =RX ' %RKQHUW ./ 7XWWOH /- 6LQDFRUH '5 30DQWDU
VWUHVVHV RQ WKH QHXURSDWKLF IRRW GXULQJ EDUHIRRW ZDONLQJ 3K\V 7KHU

=RX OXHOOHU 0- /RWW '- (I'THFW RI SHDN SUHVVXUH DQG SUHVVXUH
JUDGLHQW RQ VXEVXUIDFH VKHDU VWUHVVHV LQ WKH QHXURSDWKLF IRRW - %LRPHFK

$UPVWURQJ '* /DYHU\ /$ %XVKPDQ 75 3HDN IRRW SUHVVXUHV

LQIOXHQFH WKH KHDOLQJ WLPH RI GLDEHWLF IRRW XOFHUV WUHDWHG ZLWK WRWDO
FRQWDFW FDVWV - 5HKDELO 5HV 'HY

&WHUFWHNRDQHQGUDQ 0 +XWWRQ :& /H 4XHVQH /3

9HUWLFDO IRUFHV DFWLQJ RQ WKH IHHW RI GLDEHWLF SDWLHQWY ZLWK QHXURSDWKLF
XOFHUDWLRQ %U - 6XUJ

9HOD 6% /DYHU\ /$ $UPVWURQJ '* $QDLP $$ 7KH HIIHFW RI

LQFUHDVHG ZHLJKW RQ SHDN SUHVVXUHV LPSOLFDWLRQV IRU REHVLW\ DQG GLDEHWLF
IRRW SDWKRORJ\ - )RRW $QNOH 6XUJ

JU\NEBBJI/DYHU\ /$ 3KDP + +DUYH\ & +DUNOHVV / HW DO

5ROH RI QHXURSDWK\ DQG KLJK IRRW SUHVVXUHV LQ GLDEHWLF IRRW XOFHUDWLRQ
'LDEHWHYV &DUH

<DYX] (UGHPLU $ %RWHN * +LUVFKPDQ *% %DUGVOH\/ HW DO

3HDN SODQWDU SUHVVXUH DQG VKHDU ORFDWLRQV UHOHYDQFH WR GLDEHWLF SDWLHQWYV
'LDEHWHV &DUH

YDQ 6FKLH &+0 $-0 %RXOWRQ 7KH HIIHFW RI DUFK KHLJKW DQG ERG\

PDVV RQ SODQWDU SUHVVXUH :RXQGV D &RPSHQGLXP RI &0LQLFDO 5HVHDUFK

DQG 3UDFWLFH


http://www.ncbi.nlm.nih.gov/pubmed/11054895
http://www.ncbi.nlm.nih.gov/pubmed/11054895
http://www.ncbi.nlm.nih.gov/pubmed/11054895
http://www.ncbi.nlm.nih.gov/pubmed/11054895
http://www.ncbi.nlm.nih.gov/pubmed/19854075
http://www.ncbi.nlm.nih.gov/pubmed/19854075
http://www.ncbi.nlm.nih.gov/pubmed/19854075
http://www.ncbi.nlm.nih.gov/pubmed/2351029
http://www.ncbi.nlm.nih.gov/pubmed/2351029
http://www.ncbi.nlm.nih.gov/pubmed/9798178
http://www.ncbi.nlm.nih.gov/pubmed/9798178
http://www.ncbi.nlm.nih.gov/pubmed/8721941
http://www.ncbi.nlm.nih.gov/pubmed/8721941
http://www.ncbi.nlm.nih.gov/pubmed/8721941

	Contents
	Indicators of Future Ulceration in Diabetes Patients of Low-Moderate Foot Risk
	Abstract
	Keywords:
	Introduction
	Research Design and Methods
	Participants
	Questionnaire
	Clinical examination
	Gait assessment
	Plantar pressure examination
	Statistical analysis

	Results
	Socio-demographic and behavioral attributes
	Clinical characteristics

	Discussion
	Limitations
	Conclusion
	Acknowledgements
	Author Contributions
	References


