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fll'Jl W'J~W'U fll1ll 'Hi" ij-3l1 Wafl All ij A 'il'Ufl'J'Jflflaij W 

'iJ 'iJ 

1ufll'J'fil'UllTYll'Jfl U'Jfll nwJ'll1UflUijtl 

QJ QJ "" 

fftytyl fl'YI';il'D'U, ~.1J. ** 

~ " • ~ ..::. f" <v., • ov 
l'ilU tl'J'Hl fli.'l tl~ \9Wnl'Hn~Vl1 ';if) ll'lfllnWl'Ul'l1'U n'Utlu lLi.'l::'I1l m'l~~U fl11lJ \1'~'tItl~lJWlgn 

~ii fil fl11lJ'lllli.'l:: fl11lJ 'ii11l11 :::1'U n 1 'lvl l'U 1 U n 1 'lIn~Ymn II';if) I n ~thtfUn t'r tl U~~~ 'CI'WI, 
fll'lii'tJl~fll'liihHrul'lfl 91~iinlllUUfll'lflmnlluulPi~'tIl1~... 

lJ'I111Y1UltltJlJl1 Wli.'l 

'CI'~~~~tl'Jlnl~Ul fli.'lt)WI~h:Jl1U1Uli.'llllJl~U~ l~'I11n)'U~ 1 lJmlfllJ 2540 O~ 30 

r1'UU1U'U 2540 1il'Ul'U 1,355 llU 
.....8' ~ '!;' IV IV ., IV ..J. 

e..Illfll':iHfl\ll: 'illnflllrl'nl!Jl'U l1UYlllnltlflln~'Ul'l1W)'UtlU ltlUCl::: 7.67 'j~~Ufl1llJ\1'~'tItl~lJ~Hjn9l~ 

1~ IdtJl~U tl'Jlnfl ClClWl~l:::iut'rtltJ n11'l1ltllyil r1U 32 19l'U~ IlJI9I'j iirilfl1llJ'bLLi.'l:::fil 

fl11lJ,jl1l11:::lJln~'CI'~ lWimilfl11lJ'b ltlUi.'l:: 97.11 fhfl1llJ';11l11::: 78.42 rilfll'j, 
vll'U1UYlllnUlmnWlJl'l1Unt'rtlU ltlUCl::: 27.22 rilfll'jvll'UlUVl1lnlllmn~Jl'11UmJn~ 
ltltJi.'l::: 99.69 

fll'j1~l:::~U fl11lJ 'CI'~'tIt)~lJ~ i.'l n ldtl I~U tl'J'jnfl i.'ltl ~1'Unmil'UltJYll'jn ll'jn In ~Jl'l1Unt'rtlU.. ... 
dJ'Ul~fll'j~ll'ilmtl~~~ltJ 'CI':::mn t.h:::'I1tr~ iifl11lJllli'UthltJ'U~till1tll'il ~~tll'ilth1Jl 
HLtJ'Ulfl~tl~iitll9ll1'ilmtl~1'Unll~ll'il'Cl'I9I~~~fl'j'jnldtll,ylrll:::U~I~Ufl'j'jnfli.'lt)~M 

~ 

tluiul,!!: 'i::i'UmllJ~'1'IJtl'llJ¥l~f), 'I'l1'if)ll'if)ln¥l1l'nnimitltJ 

v 

Vl1'jnU'jmn~til'l1UnUtlU 'I11JlUO~ Yllln 
f ... _ 1 ~ 

II'jmnflViiitil'11Unt'rtltJn1l 2,500 mlJ 91~Vl1ln 

l'Un ci1J'dl1U11 iifll9l'j119l1 UUCl:::Yll1l1 i.'lfl1l1'C1'~ ril'l1i'U, , ... 

fl~llYlll n ll'jn In WI Jl'11unUtl tJl'Util::: lYI ff'1'VItl fil ll'l1~ 

.. 

'ill~'j;'U~lllCl:::flru:::2 vllflllflnl!Jll'Uu l1.rl'. 2525 

1W1 Uvll nWall1'il'Cl'~"i~~ fl n n~fl ClClWll'Uh~l1Ul1Jl Cl 
_IV I 'II' VI Q: I 

'il~'I11W1 72 1l'l1~ IU.U:rl''UUtl'UllJUUlJUi.'l::I~n 4 U'l1~.. 
l1U11 fI1fl1\9liifl\9lllVl1lnlllmfiWlJl'l1UnUtlU~l~qWl 

* tll~1'jtr"'1'IJ1~~1fmr~f-,\,i1n'b'1,\,HJ1 lI'01'IJ1~tllffll1'~ffliiUf) fltu::II.....~tJffll1'~f 111111'1'1tll!ltllj',jllJffll1'Vlf 

** tll'il1'iamfl1'b'l \l~ffl{'(Vlf-'U~ rl'b'1'1'1tJ1 fltu:: ll.....'JltJl'll{'(Vlil~'1 ..... VllJla':i1lJlillJ~ 111111'1'1 tll !ltllJl1¥la 



tvi1flu~mJ{1:; 8.2 U{1:;'V'IU tYilJ,r'WhU11fll9l:;1'W IPl fl 

nlflfl{11.:J nlfll9l:;llHHlfl nlfll9l:;l'WtHlflLQ!'J.:Jtl'l'Wil 

U{1::;illfltl1'Will~HJ'V'IU'hiifl~':illil!'J{1::; 8.7, 9.3, 9.6, 

'" 
10.4 U{1::; 12.8 ~il.:JVIl'IflLt'jmn~n.:J'I1lJftIPl1lJthiU 

'" 
ff1 t'l1~~il.:Jfll'jtnftVll'jfl L!'jmnftlhmTm1il [J 

ulHl~ 2 flrilJ flcillll'Ifl LnftL.Qfl.:J'il1flVll'Ifll'Wfl'j'jn. . 

'" . 
i'1l'Ifl U'jfl Ln ft'l11'11t!mlfl[J In ~ rWtH'ill flvmfl fl tnl ~ 

rifl'Wn1'11'WfttiJu,h'Wl'11tYl~[J'V'Iui't)[J{1::: 70 rl1'11i'u 

tJ 'j::;tVl ffn1".:J-W~'Wl 11{1:;~fl !'J-W~'W1'V'1U11 ff1 L'I1~ fl'W 

t nft'il1 flVlTlfl 1'W fl'j'j nl1l1w H~tJfl ~ LiJ'Wffl L'I1 ~rllftw 
u • u 

~tNi'1l'jfl ttm Ln~,rl'11t!mrfl!'J 'il:::'V'IU11if ty'l11 (~fl;j 
fll'j~l !'J"'tHVll'j fl LL'jfl Ln ~,r1'l1t!m!il [Jfll [J1'W'j:::!'J:;n{11 

28 l'W'I1";jfl{1fl~ Ldflvllfll'jLm[JUL'Vi[JUflUVIl'jfl 

,rl'11t!fltJfl~ (t'vhnU'I1~fl1J1 flfl11 2,500 fli'lJ) 'V'IU 

11 VIl'jflLL'jflLii~.J1'11t!mrfl!'Jiilflfllff~1[Jfll[J1'W 28 

1'W'I1".:Jfl{1flft1J1flfl11Vll'm,rl'11t!fltJfl~hfiflU 40 lvh 

1~[Jmtn:::flri1.:Jti.:Jti'lJl'l1t!fl 1,500 fli'lJ 'I1~trWil!'J 
fl11,!'W lflfllfflPll [J'il:::IYilJ~'WLiJ'WLnflU 200 rYh~il.:J 
VIl'IflJl'l1t!fltJfl~5 ifty'\1l~l'W~'W '1 ~'V'IUM1ifl!'J 
1'li'W Asphyxia, Respiratory distress syndrome, 

Hypoglycemia, Intraventricular hemorrhage, 

Retinopathy of prematurity liJ'WI'1'W
4 

1'Wifll ~u'W fll'j1ll1 flflnnii fll'jl'l7tfl~il.:Jiifl~ 
~ ~, '.1 ",. ..,j

VI'W fflJ!'J t'W fll'j~ U{1'j:;'1111~ I'll fl fl'j'jf) L'l5'W Ifl'jiN 

1Pl'I1'il fl~'WLff!'J.:Jfl11lJ~ff.:J uvlluh.:J'V'I !'J1Ul {1'l5lJ'l5'W,
" . ~ . 

'V'IU 11"'1 ~Ufl {1'Wn.:J I fllil.:Jiifl 1I{1:;U fl t'!1 fl 'Iii iif111lJi'. ~ 

o <:it at ..d • .... t. 
LL{1 :::fl11lJ'l51'W1 ty 11{1:;fl flu'j:;fll 'j'l1'W.:J'V'I U11 fflPl'j~.:J 

fl'j'jn~l'W1'W1Jl fl1Jl H1 fl fl'nnlVl [J.:J!li ~ flf.:J'I1~fl f111l 

i},j H1flfl'j'jnH'lI'J 'I1{11 [J flf.:J'il:::'V'IUfflPl~~.:J flnn1J1~ 
'I1fl.:Jfl {1 fl~ ~11'.1 fll fll'jI~U flnnfl{1 il ~l~!'J ~ II'V'IVI U 
'I11fll,y1'l1'Wl~'V'I [J1Ul "'I1tNfl{1fl~i},jm1U ill ~flnn 
~ nYl'il1'l flVl i'V'l{1~ih"{1 vlil fll'j~ 1I{1 fll'Ii"~ii''Wl'il fll'j 

.r:!IiI t' _ vV' d~ ..,. 

flM~flfl'W1'l1'WflVll'jfl fl1'j\9l'j1'il'l1'W1V1il.:Jff~'I\9I.:Jfl'j';ii) 

lYi~tJ'j:;1Jl ru.J1'11t!flvmfl,!'Wiif111lJ H~'V'I {11~i~ff;j
~ 

~ii[J~;jfi~HLfl~tHiiil~m~l [Jl~[Jfll'jl'l7ff1[J IVltJ ... 

1~'l5il.~'I1U1I~[J1hm~ lW1'j:::im111lJff.:J'lJfl;jlJWlM 
~ ... 

l'WfflPl~~'lfl'j'jndjtH~U flnnfl" fl~ tYi il'lh!'J1'W fll'j 

" vll'Wl!'J fll'Itn ~VIl'jml'jmn ~'l11'l1t!flUil!'J 'ill fl fll'j 

Rmn fll'jlW1'I:::iUfl11lJff;j'lJfl.:JlJ~{1mh'W1Jlfl'il:::
~ .. 

m:::vl1'Uru:;H1flfmn LYifl~'I1'il'\1lVll'jfl~I'il1tyl~ul~ 
,s11'Wfl'j'jn6

-
9 'V'IU11M~{1~ tt{1:::iifll'jRm:n'Uru:;l~u 

f1' • 0 t" _ V tf 

flnnfl {1 il ~ I'V'I ilVll'W11'.1 VIl'I fl'Wl'l1'W fl 'W fl!'J LLt'! :;fl'j'ji) 

LLIIl~'V'IU1il~~ {1~h'li'Wfl'W 10 

o ~ ~ QJ 

flT:i ~1!'U'U flT:illl [J 

rJ1i!'Jvllfll'j~n'il'l1U1Y1tHlt":::1~'j:;iUfl11lJ 
.",. ~ a'd _ V lV 

~;j"'fl.:JlJ~~ fl'Uil;jffmlPl;jfl'j'IilVllJ1 [J;j'l1il;jfl {1 il~m [J 

. 

tt~@I-3 Sensitivity ttft::: Specificity Vifl'J1aJ!t-3"l1'e:1-3U@l~n'i:::t'lJ C9i1.:1 "] 

~:::~U~11~ft~~~~~~~n ('II3.J. ).. .. Sensitivity (%) Specificity (%) 

:s; 29 43.27 99.68 

:s; 30 62.50 99.20 

:s; 31 75.00 96.08 

:s; 32 97.11 78.42 

:s; 33 100.00 51.39 
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.col 

1P1'1'i'1~l'I 2 	 LLft~H Positive predictive value (PPV) LLfl~ Negative predictive value 
(NPV) .y1fl'J'13Jtf~lIil~3JIP1~n'i~.iufPh~ 1 

.., 

'i:::: (;IU fI'113Jft.:J".II'E).:J3J (;1ft n ("113J.) PPV (%)
... ... 	 NPV 

:s; 29 91.84 95.48 

:s; 30 86.87 96.95 

:s; 31 61.41 97.88 

:s; 32 27.22 99.69 

:s; 33 14.60 	 100.00 

ROC curve 
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ROC CURVE LLftl?l~.fI'J'13Ji3J~ufi'i~'VIrj'1~ ..h sensitivity bLfl~ 1- specificity 
".IIil.:Jfi1fl'l1UfHl".llil ..:n.JUlflnVi'i:::~1.J 29 - 3 3 L"Du~hulP1'i... 	 ... 



tl1nl'H~1Jfr,mlfHm\9l 1\9ltlff\9l1~.:Im'.iflmrild~tl.:l 
lihH"r.i'.inl~tJ1 'VIl'mmihmtn longitudinal lie.. 
'illnnl'.iI'l'.i1'il'Vl1.:1l1Ull1tl'l th::~ IIfl::nl'.iI'l'.i1'ilflltJL-U 

lli'Vlu"hlhh~u'IJlnm.j l\9ltJvllnl'.i')\9lflltJiu 30 ulii 

~lJl ~.:I11 tr.:l'ill n ~ltJUffff11::U1;h vllnW)\9liuyh 

UtlU'.ilU 1\9l'lJru::lliiinl'.i11\9lf\9ly;J1'Utl.:llJ\9lfln l\9ltJ 
" 

1\9l'illn superior rim 'InN pubic bone 1\9liw1U1 

nfll.:ly;J1 l\9ltJ'Vl1ulunul1ull1tl.:l lUV'l~hUl11j.:l 

ff'lff\9l'UtNlJ\9lfln 'Vla n~lu~jliiiy;Jlm'UtltlnlJl (il1.. . .. 
~lu~ii y;J1lfl'lJl1U 1 tJ l"lIU~ IlJ l'l'.itlU ~luiu 91\9lLU nu.. 
l1Ul'~ltl.:l'lJtl.:lffI'l1~.:Im'.in) vllnl'.i1\9llm::D1Ufhl\9ltJ 

'Vle; n~lUy;J11fl'U,rU'IJl1 \9lIUW"lIu91 IlJl'l'.i nl'.iflfltl\9l 

'il::I U U nl'.i fl fl tl \9l'VI1 'l'litl'l fl fl tl\9l111tl n U r·h y;J\9l'Vl1.:1 

l1Ull1tl''lnL~ l\9ltJii exclusion criteria fltlnl'.i 

flfltl\9lLlilfl\9l,rufllvlu 24 ,r11lJ.:Il1tl.:l'illnnl'.i1\9l 

"" <V
llH't fll111l tI 

'.i::wh'lnl'.iflmn lu'li1.:11u~ 1 lJn'.ilfllJ­
v. • 

.., d V I('q IV dl 

30 nUtJltJU 2540 ffl'l'.iI'l'lfl',j'.ifl'VIlJll1tl.:lflfltl\9lllJtl 

I~Um'.inflfltl\9lL~fUnl'.i1\9l'.i::y;JUfl11lJff.:l'Utl.:llJ\9lfln.. .. 
. ~ ~ 1 '" v",.J
'illU1U'Vl'lr:lU 1,355 '.iltJ \9lVlJf)rufflJUl'll'lllJ'VI 

rlll1U\9ll1 'Vllrhii'Vl1'.iml'.imn\9l,rll1UnUtlVl'fhnu 

104 '.iltl IYilnu~tltJfl:: 7.671\9lVffI'l1nalJl'l.:lnrillii• 
tl1~I'il~tJ 28.79 tJ (28.79 ± 3.67) ri1uimy'lli 

lfltlflf1tJ\9llJl'l'.ilJlntlU (nulliparous) ~tltlfl:: 62.36 

'illn'litl\!fl~'l~'\.h1Jlfhulru sensitivity U1;1:: 

specificity ~'.i::I'lUfl11lJ\T.:I'lJtl.:llJ\9lgn'.i::l'luvil.:l"l 
1If1:::'\.hth~'l~lJlffi'l.:l ROC curve 'illn ROC curve 

'Vlu"h ~\9l~ii sensitivity 11f1:: specificity ~~~t!\9l 
.. d OJ .o:J ~ 
fltl ~\9lm:::\9lUfl1llJ\T.:I'lJtl.:llJ\9lgn'VI s 32 !"lIUI'l!lJl'l'.i 

l\9ltJii sensitivity !'vhnU~tltJfl:: 97.11 Ilfl::: speci­

ficity !yilnui'tltJfl:: 78.42 

"" <!1Jfl11l11W 

'VIl'.i n u'.imn 19l,rll1UnUtltJ IUUUIllm,h«Ill 

tlth.:llJlniu~lUt!'lJfll'VltlUl,rtJ'lJtl'l'VIun iiutym 

fll'l '.il I'll tJfll tJiU'.i::tJ:: 28 1Ul1tl.:l fl fl tl\9l Ufl::fll1:: 

U'VI'.ini'flu~l'l"l lJln nuU'.i::lJlru,r111Un'VI1'.iniu 

unuu nl'.iI'l'.i1'ilfl~UlfftJ.:Ifl1llJ ~ ff'l'il::il1fl1llJ. " 
f) f)~fl.:l Ufl::uliurhff.:l nl'.iU'.i::lJlwl\9l tJ nl'.iI'l'.i1'il'Vl1.:1 
" " 1I'..,.<:t.... ~ Xv X IV 

l1Ul'VI fl.:llJ fllllJ N \9l 'Vl1;1l \9l1Jl n 'VI.:IU tJ.:I'lJU nu 

U'.i::ffUnl'.iru !m::fl1llJmn'lJtl'l HI'l'.i1'iliuh.:l'VltllUlfl 
" " 

.,j .. v" .J ... 
'lflJ'lfU'VI'lJl\9l U'Vl'VItJN l'lW1'lflIII 'Ill\9l lfl',jtl.:llJflllf1::: . .. ~ 

l;!Umruvil.:l"l iUnl'.i~Ufl'Vl1'.in vllil1!fll9lutymiu 

nl'.i\9lUfl nl'.ifl(ltl\9l U1;1::'Vll'.in 1'l1lJlJl nl'.ii'l7ffltJI'VIU.. 
..., -IV ., .<:t ~ o".:d to:: 

1\9l'.i::\9lUfl1llJ~'l'll tl'llJ\9l g mUffl'l'.i\9l.:l fl '.i'.iflllJtl l'ilU 

m'.inflflfl\9l~.:IIUml1Jn'.iru~m~ltJ nl'.i1\9l'lli~tl'lH. 
IV 0 d" v 

fl1l1J'.i fl1llJ'lflUl IlllJln Ufl1;1lm'VI1.:l nl'.iU'Vl'VIV\9llU 
.. u • 

..d .......J....
f IV I(' 

flU"l l'lfU 'VltJ1Ulfl l'illl1Ul'VItlUllJVN~'lfl'.i'.ifl 

ffl'lJl'.itl'vhM iunl'.ivllUltJ,rll1Un'Vl1'.in l~fl'li1tJiu 
nl'.iY;}\9lfful 'iliu nl'.ifl fltl\9l nl'.i II'l1tJlJ Ifl~tl'liitltlU. n'.iru 

iu nl'.i~ Ufl'Vl1'.i n !!f1::: nl'.i ri.:l vi tlffl'l1i.:lfl '.i'.inntlU~'il:: 
flflfl\9l ~'l'il::iiU'.i::ltJ'lf,rlJl nlunl'.i\9l.. UflffI'l1i'lfl'.i'.in 

~iiutym 'llimlufll~m'.in Ui:l::'lliffllJl'.if'lU'.i::t11u 

,rll1un'Vll'.inMf'ln~tl'l 'illnnl'.i'VIUVl1Ul'.i'.irun'.i'.ilJ.. 
'VlUIYitl'lnl'.iflmn'IJfl'l Walraven10 ~'Vilnl'.iffmn 
,iltl'l'illnunuuiinl'.ilinl'.iI'l'.i1 'il flau laU'l fl1llJ ~ • 
ff.:llUnl'.iU'.i::lJlru,r111Un'VI1'.in nl'.iI'l'.i1'ilmtllVfl',j'.in .. . 
nUlJl n y;J'lJu~'l'lliUUlJ'Vilnl'.ii'ilviutlnllru::d 

nl'.ii;)Vflr'ldIUUm'.iffnllll~m'.iiu'iluvhfl 
(Diagnostic test) vllnl'.i1\9l'.i::Y;}Ufl1llJff'l'Ufl.:l.. 

q .c=II tj o".J IV IV c::$ 

lJ \9l ~ n IUffl'l'.i I'l.:l fl '.i'.i fl 'VIlJll1tl.:l fl fltl \9l \9l1 tJ tll nl '.i!'il U 

flnnfl fltl\9l1\9lvli,rl'HUn'U tl.:l'Vll '.in U'.i n! n \9l!UU 

lJll'l'.i!lulUnl'i'VI\9lfftlU (Gold standard) U'il;)tJ~ 
Hi;)tJ fi \9l1l'il:::ii Nfl vi tl nU1\9l'.i:: I'lU fl1llJ ff'l 'II tl.:l.. . 
lJ\9li:lnlunu1;)Vflr.:ld L"tlfi fl11lJl1Ul'llfl'll1Ul 

" 
l1tl.:l'lltl.:liY~~i.:lfl'.i'.in ll1JlW'Ilfl.:l,rlflil lU;'1:::'.i:::I'lU 

fl11lJ \T.:I'Ufl.:lri1U'th (station) ul'il::iiNi:lvitl nl'.i1\9l 

'.i::I'lUfl1llJff.:l'Utl.:llJ\9l fl n'l~ lilfl.:l'illn nl'.iI'l'.i1'il I~tl.. .. 
'Vl'.ilu'litllJ"y;J.:Inri11fl1'.i'il:::vlll~tJll'Vl'VIV~iiu'.i:::ffUnl'.iru.. 
iUOl'.i\9lIlf1 ~lUff~fllffl'lfllfl::li!fl~tl.:lI'l'.i1 'il fl~Ulal'J.:I.. .. 
fl1llJ~\T.:I'li1V rill1:lUU'Vl'VIVtl'lU111tl !')ll1Ul~ 

http:lUff~fllffl'lfllfl::li!fl~tl.:lI'l'.i1
http:l1tl.:l'lltl.:liY~~i.:lfl'.i'.in
http:nl'.iI'l'.i1'ilmtllVfl',j'.in
http:ff.:llUnl'.iU'.i::lJlru,r111Un'VI1'.in
http:nl'.ilinl'.iI'l'.i1
http:llimlufll~m'.in
http:UflffI'l1i'lfl'.i'.in
http:nl'.ivllUltJ,rll1Un'Vl1'.in
http:U1;1::'Vll'.in
http:iUnl'.i~Ufl'Vl1'.in
http:l1Ul'~ltl.:l'lJtl.:lffI'l1~.:Im'.in
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--._----- 1 naTJti-:iUlftltf!;11l1'11an 

1ifla1O'J~U '1 l'liU VHJ1lJ1all-l~~fI';j'H{ cl1'i11li'ff1lJTHl. 
utln1~~n~tl~ cj~fhthU'il\lI'l~l~ '1 i~nri11m 
I~ I'll'lltl~~11'l ~11'1 1tl n1 'ff~ 'iI :;U1 f1l'i1\ltJ'u'1ill'lf''iI:; 

Utll'l M f1l'i1\l£l flf~ifth::;11'l'llU~1~l'yj tl'il :;u11illmu 

hn'll'lllJ1a'lllJ'llU'1lTl1i'u Ul'fYl tfvrlltJ lW :;1,y1'I1U1~ 
d ..,J 'V no. "...,J Q.,t

'4 fla1 O'JtlU '1 'Vl1!l1li;'1~lU'i!Y'lfflMI'i'VlI'l~'lJl~mllJ 

'lfl'tmuluf1l'i~ Llaf11'i~-:lfl';j'in ~1£Jl'l1\P1 f.lai~nri1l 
u ~ 	 • 

~~hhhif'il\lI'l~l~ '1 mri lifml~(n'lltl~lUnl'i1\l£l 

t)-:l IIlTll 'iI:;'I'111tf'Il-la f1l'i1\l£l Qn ~tl~lJlo,run \PIllJ lll'i 

f)1'i'th 1,jl'lf''iI :;ti-:lal nmn,ru, 
lUf1l'i1\l£lflr-:lif l'lf''i:;iu fI11lJ'ff-:l'lJ tl-:llJ ~ a n 

~ ~ 

~ 32 19SU~llJ\PI'iiifllllJmm:;'fflJ ,j'i:;f)1'iU'in 

1W 'i 1:; ii rl 1 fll1lJ11 Ha:; ~i 1 fll1lJ ,)11W 1:; lJ 1 n ~ 'ff, ~ 
,j '.i:;f1l'i~ 'fftl~ IW'il:;f1l'.i1\l£lflr-:liflUU Diagnostic 

v 

test ~tl-:lfl1'imtlu fl'llJV11'iO Il'in Inmh'l1lrnutla 

1'111~mn~,!~ ~~~tl-:lf)l'.irl1 fll1lJl1 ~ 1J1 n d:i tl 

,j'i:;1£1']5u1u f1l'.i~ ua 'ff\911~-:l m'in ft1'11i'Urll m1lJ 

,]lIWl:; wUl1nilnuftll'la:; 78.42 'ill0f)1'i1\la 

" 	 " 
fli'-:lUWU11ii false positive rate t'l'ilnU5fwa::: 

21.58 cj-:lluumiil~1~ mllJ'ff~'lJtl~lJ~,1f)1~Utll'l
" 	 v " 

nl1'l11myilnu 32 !9:lU~!lJ\PI'i ul'iul'l1UnV11'inU'in 

In~,j O~ cj~ ~1\l£l iifll1lJ tih!1 l1li!UtJf.l a Iff£ll'i t).. 
'ffY'l~~~i'mn lUf)1'i,j~lJ~'\J~-:l'il:::iifl1'i!\PI~£IlJw:rtllJ 

v 

ft1'l1i'Uf)1'i~UaV11'J OU'iO til ~t11'l1UnUtl£l'l1ltlii fl1"J ... 

ri~~ t)1t1tT-:l1'J-:lW £J1lJ11,'l gu '1 ~iim1lJwftllJ1Uf)l'J 
l!lualJlflOi1 

Il-l a fl1'i1 \ll'l fl r-:lif'il dj,j 'i::;1£1'llu1u f1l 'i~ ua 'ff\9l~ 
~~fmn ,h'l1i'uUW'Vltfvrl1,j I,yTI1Ul~tf'tl~fl1,'ltlVllu 
h:.JWl'lllJ1a'lllJ'llU lUf)1'iVlU1,'l'ff\9l~~~flJJn~iimf1l'i, .. 
!~lJ fl 'i'infl atlVlul'i rJ~ ua1li'Vl J1um ~fl 'i'J n~ uYf'il~-:l 
1VltJl'li'i:::iumllJff~'lJtl-:llJ~M~ 32 !9:lU~llJ\9l'i!UU.. ... 
~~i~a~ £Iii til fI1 1'J.1blJl n '\J :::'ff1'IJ1 'J fI fl'JtlU fl 'llJ'VlTHl 

II'J fll ilmI1'l1unutl £I1~lJl n uadJ rl1 fl1n1Ttn V'Vl1 'if) 

mo!il~J1'11Un,j 0 ~ 'i!~ II 'ffif!.:jil tllWlJ iT)'if! 'J:::iu 

fI11lJff.:j'lJtl.:jlJ~aflMlJlflfll1 32 !9:lU~!ll\91'i Jl'l1Un 
... ... 

9 ~ , v ~ 5 
Vll'ifllUfl'J'Jflfll'J'iI:::lJl fl fll1 2,500 mlJ 9:I.:juty'l11 

ft1'11i'U fl1 'J~ UflV11'J nm fl! il~'iI :;Utl tJ fl-:l II I'i tl11~1~ 

Utll'lni1'l11tl!'I'ilnu 32 19SU~ tlJ Y'l'in fI1"J'iI:;iif)1'i 

!Y'l~1'l1l fl11 llwftllliufl1'i~ ua'l'llJO l!"Jflln~J1'l1UflUtl£l ... 

!!~ tl11"J-:lW 1'l1Ul a 1liii fll111W 5illJlu fllHI lIa'Vll'ifl 
" 

t!"Jf)lnVlJl'11UnUtll'l'il:::1~ii fll"Jt\91~£I11 ri~I'it)'ff\91~~-:l 
flnfl1tltT~h.:jw £I1Ul a ~ii fll1lJW1tllJ ti tlU ~V11"Jn'il::: 
mWif! 

1. 	 Cunningham FG, Mac Donald PC, Gant 

NF, Leveno K, Gilstrap 111 LC, Hankins 

GDV, Clark SL. Williams obstetrics 2dh 

ed. Connecticut:Appleton & Lange; 

1997:2. 

2. 	 Chaturachinda K, Hiranraks A, Auamkul 

N, Kanchanasinith K, Amornvichet P, 

O-Prasertsawat P. Low birth weight in 

Thailand. J Med Assoc Thai 1993;76: 

36-9. 

3. 'fflJfffl~ ffVlI'1'\,hnlllL ,j'i~Vlfnj 1tl,j'i:;!ff~l!
" '" 	 .." 

..., ~ 0 """ """ 

'ffl 'ffif! , f)lU'I1.:j 'illl9J'i'ilU~l. 'V11'Jfl!!'ifl!fl~ 

J1'11UnUtla IU : tI"J:;VlmJ 1tl,j'i~lff~j}'ffl'ff~, 
lU\91 vrl,j'i:::~lJ,f, 'ff"Jfffl~ HUW1U'll'fffliJ,«.t.. ..., " 

.",. "".. ~ <=>0 q 

U'i'iOJllif1l'J 'i!illftl'ffill'i 'J11J1liUVl 1 npl'VlW 

lJ'I1Twm:1eJil'ff~fl mJil'll;~; 2539. 'I1Ul 87 -109. 

4. 	 Behman RE, Kliegman RM, Arion AM. 

Nelson textbook of pediatrics. 15
th cd. 

Philadelphia: Saunders, 1996. p. 454-62. 

5. 	 Shapiro S, Mc Cormik MC, SrarfieJd 

BH, Krischer JP, Bross D. Relevance of 

correlaters of infant deaths for significant 

morbidity at 1 year of age. Am J Obstet 

Gynecol 1980;136:363-73. 

6. 	 Belizan JM, ViHar J, Nardin JC, Malamud 

J, Vicuna LSD. Diagnosis of intrauterine 

growth retardation by a simple clinical 

method : measurement of uterine height. 

Am J Obstet Gynecol 1978;131:643-6. 



7. 	 Quarantra P, Curell R, Redman CWG. 

Prediction of small-for-dates infants by 

measurement of symphysis-fundal height. 

Br J Obstet Gynaecol 1981;88:115-9. 

8. 	 Linasmita V. Antenatal screening of 

small-for-gestational age infants by 

symphysis-fundal height measurement. 

J Med Assoc Thai 1985;68:587-9l. 

9. 	 Mathai M, Jairaj P, Muthurathnam S. 

Screening for light-for-gestational age 

infants : a comparison of three simple 

measurements. Br J Obstet Gynaecol 

1987;94:217-2l. 

10. 	Walraven GEL, Mkanje RLB, Van 

Roosmalen J, Van Dongen PWJ. Single 

pre-delivery symphysis-fundal height 

measurement as a predictor of birthweight 

and multiple pregnancy. Br J Obstet 

Gynaecol 1995;102:525-9. 

ABSTRACT 

Intrapartum Symphysis-fundal Height Measurement in Prediction of Low Birthweight Infant 


Densak Pongrojpaw, M.D.' Somsak Suthutvoravut, M.D.** Sanya Pathrachai, M.D." 


, Department of Obstetric and Gynaecology, Faculty of Medicine, Thammasat University, 


•• Department of Obstetric and Gynaecology, Faculty of Medicine, Ramathibodi Hospital, Mahidol 


University 

Objectives: To detennine sensitivity, specificity, positive and negative predictive values of 

intrapartum symphysis-fundal height measurement in prediction of low birth weight 

infant and detennine the level of symphysis-fundal height that has the best 

sensitivity and specificity in prediction of low birth weight infant. 

Design: Cross-sectional study, diagnostic test 

Setting: Labour Room, Department of Obstetrics and Gynaecology, Ramathibodi Hospital, 

Mahidol University, Bangkok, Thailand. 

Subject: 1,355 singleton pregnant women who delivered during January 1, 1997 and 

September 30, 1997. 

Result: Incidence of low birthweight infant was 7.67%. The level of symphysis-fundal 

height S 32 cm has the maximum sensitivity and specificity, i.e. sensitivity 97.11%, 

specificity 78.42%, positive predictive value 27.22%, negative predictive value 

99.69%. 

Conclusion: Intrapartum symphysis-fundal height measurement is an effective screening test 

to predict newborn of low birth weight. The test is simple and convenient in 

prediction of low birthweight infant. 

Key words: symphysis-fundal height, low birth weight 




