9> b Oblew )3 ouae LGS 9 @Sle 9 BIT (ol g (o0 puw grbrus duan o
23 J S 30 (s0bs Oblew Lol J s

235z
s oblan o8 (rae @30 G385 O 5 oase Bur Gasli s 0 LIS 4 colalllas 51 gulass Gulsl
L s T s e ol QLB et Cpllan (St 50 Aol (losa 4 Gillas Gl 0 42 5 b o0
o5 sl Glan 5o By alins o denlie 5 su s ol © bosios slapetlSo GUL cga | lalllna| T Slimsmy Sl pgds (5o 38
ool b 4l Sl slie (solan (Sl wonbs ias aladh sas J5ES 0 (Bl plolay b sad SIS ek
5 gy (5 2lS (B oe (s SIS (Sl Sl Slss s el Bas ol s A St I e (e 35>

Lo sladis3a Gul3al oo ge pa)se Gl LIS oo sla s Globen 3 lesae Slas 5 e SIS ek IV 83l j gyl g L iS5

I Jilg> s> pgo 555

Hlaia) s Galls ssdiee pafine ud 5 paliine 5k 4 LIS wido (5908 (RS LB)1se s Olesa 4
@l 4 saie w5 oo caadly Gl Giiils JSaa (g5 Sl ass aalsA als 5 LIS Sl subla aallls
W 50 abie aalllas (ol ol oo Hlosss s palie 5 S48 ol eSS L oS 00 S GLES iy slacsb
388 5 oy O (b 1S i alasl (Ga)a ST Jguns b Gl lan sud sl 4 suiiS danlye Hlan
sad 438 K ol slan SVALC s san s By fasling (soSe)lil cga 63 G5a0 S Gl dulae 5 Jls o
3 el a5 anad (6l s S (e 4wl sut J S a5 osa als8l 5o By (el gl
595 Sl OA/OEE A g3y 55 50 S8l i (pKlie sel cius 4 gl Gulisl 5 - suldil SPSS 1580 5
(ool oo 5 GESEwa (Sl ) wass oobie Laalis § e G Spld a5 (£0TVV )5 00
b s Gun 5385 g 51 el 35l (08 GRS (g saliel (o g5 (3L s, (nOCTUTia) sl
IS s 581 L g st 53 Csa o] cubs 4S (a5 8 50 By gelin s el 0:Silis (Sl g 5 (3la3 )
Sl 5 s «solonl (Sl wibe HLEI € G 8 las adlns gl as s Lol SR wuk
Y0 o cle wls € adlio oo 58 o8 G5 50 05050 ZEY/E Lo (SLsas; agay wles s 2iMe (Sl )
lloe ol 3a BBAL e o al (led - eubis pandasS le) 51 a3 Gal (N Lo} v g (3 2
SLSL Gsme 558 B by oot 331 pannl s e Job b cubis Gede p0lse shaa 4S ol su oLl
cimad 1550 (0 oS (sladeSo acal s GALE Biy (ol g 050 (5l slad Jole olsie 40 By ool
L Lol salsa S ola puac oS BB e SSE 51l ol 955 4ailia 5 ous (ot
plead o Bip gmelin s aalS i Ssad 59 g cnlis 4 Wi alsh 5o Biy (elin g (el o g0k 4 a3
S 0l SIS 5 (5385 i AL Gpal aaa b slapob alals o gl e slgidig (50 p58 cubs 4 0L

ey gn SR G g dileua By fpall g el (aB HI 51 (s 8000 sla (i 5me s oS ol olubis

cubn—Y e gladslin— Y By gueliag— Y :lasl gaals

AYAY oo e ilicuns ol g sala 5iSo olaialy 4 LAy slags lan umads 5550 S e @8loo cxa I35 lisge SIS0 4l bl 3l ol laada dlis oyl
Ol Olo) Slesa - il olead 5 Sy asle slails ( JAls paadic (I

I ol Sless - Liligs slesd 5 (Kb o sle o€l 0l (slagsslas panad3 358 5 ,balid (1T

(Jshewn 8 5a™). 00565 O)lonl (Slose = iiilags olesd 5 (S agle ol&ails ¢ oo sae Sty (LI

1o ol Sless - il clead 5 (S asle sl&ails culiiunl pawmdse (IV

MDA Ol ] S 3y pole olEils dlore VFAY 93 03lallged /YA o)leid / o> Jlw



OhlSar 5 (I313a sl e S

By (uolsg g0 puw grbius dunslio

S25sdso8 paolie pld A4Sl 25 S5 Gl SO
o 58 a8 e Biy (el g ) (L
Sl (San St 9 98 75 hasae G52 50 Sl alinis
Saiadb e 53 ol O wdl GBS sy S oS
sl

s s eme SRS S ol s s 1Al
=0 =S bt 5o By Gaeliny el Juls 4 (ol b
A8 o (590 s s S b

Jsie (550K 3lanl S el ol saiansy s ollae o)
98 po— JU 8 s gad 5 ol Sl
—de soban ) paaiS o Ole s Sl ey
R

€S el su b suls plois elallls 51 gulaas Lo
e 385 o 3 e Buy Gaelis o LS o
elallls G o Lod a5t o —bu ollan o suae
59 O Sl salii o 5l a 2y 5 J8 By caelia g gl
S oo s L il sais gleslal (b ohles
sam0 £ Gl (o iol onle L ¢ pus (trial) olepT)S
o)l

oo—lbe (S 5o ale Glepue ST
(sl s po o), L5 (ALS 4K i o a)ie by oo
o_g..;lJ(sluJUML:a_BmQTJ_)C,_LQ_ngM
Sag alasl ety (ol 5o s 5o glagnslSe (13l
ool o nlio 4 LS S pala ok dlaa
Ololan Lo sad Jo3S s (b Glhlan o By
el 5 ol e g By s SIS w (b
3ol osli aa Loy SY Gl 5By sl g mdais
O Bl 5550 (il Jle B S5 llas 0l
s (—hoss o Wi by Hu By el
bl oo

OLas £yl (ol B Gusm o ie o g 0
Ol g ptons (s o—Sejla sl daey o 1) ua olalllas
il g (650K (Bl Shoss W Glhlas 5o By
NN

doddo

YA 5 2 S ol (i culs (g lan
s o e o LagT alad e S el b Sl glie
shane ( (SB35 Jalse S5l 50 5 oS o 5alS el s
L g o bl (Swiy slacole

thd (5l (ol ala o (g lans age da¥o 5l culis
Hlo 98 5o oS o (——baS ala ) Sale g 358
(Y 5 V)aal o

G aas gu (b sl sk 4 ol Sl psad

ol €33 GR350

o8 o—sba g am 1448 VAV ladlow o
sty FAY/Y A/ 3l s ate oL il ol
(V) el

saaie YLl Hu 58 Ve v /e s sgaa VAAA Ll o
B e T B| T Py (CSREVENY/A JUPREEN
S(V)asidly

Selmbtie 513 51 ue¥L S Jlad JSa ¥ gl o
IS (e S Jd ol 5 pe¥ s S Uiie) 0olo w s
Smas b S a3l s o8sla @ Juaile JSIT 05 S 55,5
5 g 50

@ i oo 095 OIS Glass slos S sl g sa, 158
38 5 By el o7 40 4 e 0aa¥L S il
g g0

5 Al gl alis 3l g5 oS ae sule oyl
JSt S 18 Ll suliil o) 50 «S 0T 5 U8 b
(M)sd frasasa Jlad

S b w8l 5o ¥ S w S Bl paL SeA oS
GV it FRLA (FE JRYVRS

1 0¥l oS 3 5maS 5l (BB (255 oS oY 58 Cpl b
agaS ) (il pme (asl® Flsl Hu Ll WS o FMlsl
(Voo a8 By faelis

Slbe slagl co cnl (e Buy gelin s o
ey Syl e (pelas QLib (e olacl Ho

(£)d

IWAY 95 25lllGed /YA o lods / o5 Jw

Ol (S5 pole s &iily dxa A



OllEea 5 (JA5I3a slasge 3o

By uolsg g0 puw b dunslio

89S Y 5o By el gl Gippa 08 S e
C‘fLé—.'JJJb'A—‘iM(RIA)u—"“‘J;JAf‘JfJ‘JL;'JJ
—lio 9> S ¥ o By (el o (Sl

SRENPS

99 By el s (55
9 B3 S e S e 4D gl S 5l (5 S5l
IS Buy Gaelin g (o plas lsie € 0T —Sila
S oo

CAC GusKyan By ael iy o S el )
Lagl o led alials 50 dige Gl Gladpa ook
lilat sk gloanlitie allle ool bl o5 a s
g0 D peuans

SPSS 11.00 13dla 5 S o oledb) Julas 5 43325
5 S olane slba (ke slagadls Sl ssliinl Ly
o K oy s chi-square st s bl slaces

B a0 S eSS sl e alad Hu (ol P e
A 43d S

WA J sl s sl s LR
plel 15 LS Gass JolS uss sha o o (Siaala sdlel
Ko

F S Lot 3By gl s o (el 3550 50
SoSeslal (gl eu i 38 S G5 igas (Lo
Olbolay o S 0 o o3l ANC (1 5K 5 on

Ssay SIS IS 50 Sl 5 Gl ol s

endslas

oo allls 550 Glhlan 4 b e (e B @l
C;.u.u‘ b..\.a—" VJ \ bJLm.:b GLAJJA}

ANC (s san 5 LAl e o Bl (63 18 0550 50
L Sl a8l ol iaels cus 4 (gloala ul y3l 51 paas 5o
v ARV u:');"-‘-“

VAAVA ‘(SJJ‘AJK "“)‘5‘ yASHIN ‘63315 6);5)4 Jl:.t J‘
603105870V 5 55— lsa UYY/A (sl sl

S mlie solan pigla el e S Gl o wast

il Bas Jold osa Saal i &l 31 5 80 9
(s S90e (B8 i S e (Sl ol Sl (Sl
2315 leaae (s g e SIS sy (s 52
o8] a se S0 (s 5 5 S e wlal Ol Lan
oAl 5 (ke ) (Gless polae B B (sladia
Wi ge palie 5l 5 aliius 5 ob 4 IS e (5550
LS 5 s MalS dalllas )50 g5 go cosatl 5 Canny
it s aal s iy Uy 5 LS Sl o Jlaial
sl sl ipaie w3l B oo conadly fpl sl
pafe 5 i ol 5 SoAS b wlian oS 00 S SISy

A Gle o s

IR OPI)

(Analytic cross-sectional) Jilas  alis aallas oyl
Ol lan sa e sLSleyu 4 ouiiS danlse Hlen A 555
s aladl (Go)p SI Jss @ ia

p 3 Il s e oS
L e sad aan b S & 5o (CONVenience) ¢yl

Al 18l cya POWET =/ A+ 0= /0 [ 8 iy
0B Ol b oy S 5o Ho il e 5o 8 S Sy 0fV Jalas
poSsS Ve bl Buy gnelin s suSe 51l Hlae 3l 5a)
99 ewlie e 5 ulial 5 5055 5 5o Sl e 5o
Ol US paa s S dalas 558 5a 50 L8 64 (Sl
(el 83 g 53 AA

SLS5Le 5 s 008 aal e wlydl AL 31 aalllae ol 5
WA by 5 OBl 5o J oy ©mda Gl lan sa
ae] Jag 4 (5S40 5

Cubie 5 s i pulwd 5 oledbl g sTpan a8
S O O Olaedad b s g adi ooy Sulls
IANC s sman 5 Buy (ol o (s aSe 5l
s sl Ollan Gage o o 4388 (sl
ZV[0)oain J S O A 8555 Y JuAC s s en
Jlo—3 (HbAc>=7v/o)su i J i a5 (HbAc<

AZ) Ol S5y Io,lc sl iils dxo

IWAY 95 25lllGed /YA o los / o5 Jw



OhlSar 5 (I313a sl e S

By (uolsg g0 puw grbius dunslio

O solan popd I8 SH/N /Y Hoais saaliie dallas

CZA-I-U‘ LENY JJ‘

©)ollan 5 s se slatlas 5 ade (SI518 —F o yla J gua

L ‘O‘JL“fz’ BRIy L;L&ML.L k) ‘:5)1:. u"b‘)s R RARY

.CA-A-U‘QJJ—Z&J)JTY bJLA.aiJJJ.A)J‘CJeﬁb%:J:

Ololes Sl S gen sla 8505 -\ 6 jlad Jgua

(poad 553

s 5

o/ Shosa o OiSies Sl
A JBewss 3k 5 SLsaSH wsoloslin wsoloslads
YV/e Oos Luals
Ye/Y bl
/Y Pt
YY/¥ OO b Y ua 385 G
YY/Y L ad
\AIY Sl
Wix i L
AL hae s oSl PR Bae 535 o8B, A
WA (Sl e
4/ (S e
AN saSI
A Suwsk
VA i Sl fuan s § sl sun
o/ 21oal Gulial gy sanls gpol Sieuleend oL

¢ ==ty Dl ol Ly a5 550 (S5 wile yl 65 Guleeal
Jeolis cuad go Gus

¥ Gl a5y At (3 5
¥ a5 sol—diss b P Al sdue (g LmA)
a3 PRIV 57V cnme Shsos

\ *lhermitte Sigig A cume S5 ool oAl o

(Slisabo) ol 740) ol e
oAfoté (Jlws) (s
VU /Y (Srasslos)as
Ve £Ys (pS5LS)05s
\-a/0k\A/A (sLo)dal oo

oblag o 55 gl S35 - o jlad J gua

>3 5 S e e ¢ s Jils o (S S ot 4 bl S

e alasl (a8 a8 aa

ol ot 15 ACET (ZEV/A) 58 £V (s g5ls an3, ks 3

Woaa S oo Bomms 5 Sas goobatn Lo S L
Yo (ol s (N 0/¥) 53 VO e IS (s K (ZAY/Y)
OV (S5 ol S 5 ol el (ZY¥0/0)
ol L ol —an Ly olg8s aaa S (S (0A/Y) 50
a0 slagolo b sl ren ae s sda (A7 /1) LB Y- dag)ls

S ys Bhuas il
£¥/a £y Sy
e/ oo O
b g
\Y/Y \Y \
AV/IA A Y
2ae a3,
\ \ ALS
A " Sla 5 AL
(Sl o/ S hee) 528
ov/V va <x..
SVIY Yo >=v. .
Bl ea a8
Y\ Y- <y (el p S sle)
WY " >=\¥1
(Z)ANC 2 5K san
YV/o 8% (sala)<V/o
£Y/A ¢y (Jss3 Jsls)v/o-a/o
YA YA (JsxSwp>a/o
BAY (el
4/ 4 (<YYol (Sl sleol o S S)
A 1 (VY- =\ 1+ )b 5o
AN/A A- (VV-=AV+ ) panls
Y Y (>av- YL

C_\f.“}j&.ﬁ‘_}&‘\}\\ ‘\’ (q 1] ‘i X (\ %’L‘A'C"Ls:’l:':d_)ﬁ:‘

Sssme 158 31K g 5o dilas Gloy su LK sa Sliacl

IWAY 95 25lllGed /YA o lods / o5 Jw

Ol (b5 pole s &iils dxo ASY



OllEea 5 (JA5I3a slasge 3o

By uolsg g0 puw b dunslio

YA(SD=Y/Y) st J5S w 55, Lo MCH Sk
L S 05 YV(SD=0) a8 ;15 3l sut J i€ 65,8 50
seta=-/eYV)o b s oy ol e s,Lel BIIA)
(P =/-\A

Ji—Sa e S oo o B ol S s
i 3 s Jsi S 65, 5o 5 VA(SD=V/Y)sud
saaldie Hlo e 503 AN ) 4S5 o AV(SD=Y - )3
(P=+/-\Yeta=- /Y1) )wo <

s JAKa ey, o (il S Sl
Oo-a a8 5 I Slead J,S s 9K 5o 5 V/6(SD=Y/0)
olamae Saa Al oS aol ey 4 +/A(SD=-/¥)
(P<:/--vgeta=-/Va8) 5 g

wnlus g wanlos sae Jobo B (G5 (s SRS )
WBC BUN . gane 5 BBl 5 i a3 o cousciia
59085 S 3153 3 55 5L Sy < oK san RBC
9BS (o mdls ssa s el SIS Csa s s SY
T8 )abls 5 5a s golsl Ll e LU, FBS
(P<-JN

oo i 45 (5l p3l Hu By Gaelis g el (:SSLia
03 (e 38 45 0 5 (501 58) ) SRS B0 S il uas
Golamine ol ol Lol cutils s sa s AT (ol a5y
-3 g3

S oyl 53 AV o sKolan e S e
331 53 5 4/0Y(SD=V/8)asu S oG umo (o sdcae
s 4 A/V(SD=V /8 )asia S b8 yims (ra )y sdcie 4S
B RYPERCONL UL PR DY [N -SRI W 54 [ . R |
(P=+/-VW)as

oo e Ju00 S oo B (e e 4S5 (50,8
S0t 0o dP =1/ ¥) oS0k G )l sl e
(P =] V) 308 5ol Sie Sk P /o)
a5 59l8) 4 s (P =2/ YY) 530S b slad 5K
WS o B yuas (o e 4S

oo Lagl enlos oS a5 8 u By el S0k
(SD=5+/0) il a5 p S oS £3+ /Y a gy st S

Bome (ool gad (VY)Y 5 9SS e Bae
WSS gad

aliial LS 4y e gdne S ol ) Sopan
SR

1ol 30 31 G Buy oonalin s 6YU o (5,1 1l
e SBT gl Gael s by Lo (anb el
(P <efoey 5T=+/884) 105

sol—el L, wldl a3 L By galia g oloae o
(P=/oYY s T=— /¥Vo)mls s 5a s (sul8 00 5 LusSas

dalis 5 adde solaw 5 By ol s o O

¢

i Sl o by e Sk 3 o
o= ol @Sy (s saa RBC WBC

sads J A0S O g L&QT:_‘:‘QJ&L;JJ.&\‘,AL;[@JJL
S oS0k (AV/0 (s glwe Ly 530k ANC o 5K san)u s
s & i S oA bagl culas e Sugpy sul 3l
Sl LS, ol 5 (/0 3 5368 AvC s 5K san)a s
(P=/-Ya 5T=+/YYV)ad saalie

Do pulaal (P =+/-YY g1=-/Y0)V e Sl
C;.\_:\:A K (P =‘/’Yi Jr='/i°)‘.‘h‘a|.\l‘ L:\ 440 BXE L’i‘: avils
i 3 (P = 5T 1) (il Mo

sad J5iK aa)e 9, S Y ol o ladiloin g a3e bl
aiialas (5l (sud JHiS s

¥ 59 0slosS 5 sosaled «soslie sl 1 )
LA‘M‘ASJJ—%JL;\JMSQMJMA_}J%)PbJ;
N - TR K S Y B S S S S SR RERY K. S
(P=-/-YYseta=-/YEN)

sAe(SD=0/A)sa J S w89 S ,uMCV . Silis
< VA(SD=\Y) fl(femtoliter) ,las 3 s J,3S 8 5 2 50
seta=- /86 )a s Ll e 5u5 BUSAS l 4 sl e
(P=+/-\v

APV Ol ) (S 5y lo,l.c sl iils dxo

IWAY 95 25lllGed /YA o los / o5 Jw



OhlSar 5 (I313a sl e S

By (uolsg g0 puw grbius dunslio

A 0555 50 (Ll S b e HLLTI S 5l (lea
Oloboans coud JHIS a0 8 K0 s Sk sad JIS
a8 ol (L 5 S0k sl S s MCH MCV
R i-AR)

o9 a8 cnulie J5ES aae 51 pal Wl e ol yuss
gk ol o S il (plasite 51 (Bl Lo I3l Gl
ey Ol 58 S0t (peo0s Gl el wilsads (5 5Se 5l
Wy oo SRS 4 (g5

(501031 (Sl sos i e LU 4S5 K lea
Slea gs @a3Me G Spald 5 (Slsis 5 s

st bLE HLal oyl e 78Y/E Lo L, s
S byl ol @M ae b gie o Jaals wls o el
il (Yl V- ) eoubs paadais ole

St 4 wileu S S5 1y ol ol 3 (Bl plie
Ol 8 € aa e J e b culbis (e o350
ol sman 59 A o G5l e ] Y sae 5 il e
(1) s oo salls

Biy el gl by G cdalllas () 50 4np S
LU Gl sl aallian ol ols Ll catlos bl )|
el ol o e 4 s YU, ite 58 Ll Gaipla e
Jlw Ve L 0f s suga—as Hu (440)al8) Llel oS
dalllan o) 5o ol 8l wlaas K1 aS S5 5o aiidly I3
by Jlaial cxiasn @ glite (e o 55 a8 5 00 S0k
YL Shes Buy (el plaes 5 G G BLS 1 0 S
R

T 5 O o Bl g Ol S 1S glalllas o
B Gl s a8 s Biy el
S Spld SYL i 5o By (el g 0508 oS W
i ey S0hn pad 0T Jals S el S500sa Ollan
Sdp 3T i wl€ s s w05 S 0l o el S
(o)adly oo

A s By aelis g 0 sl (3500 50 4S Sllen
2 nl€) GBS Ay &I b sl ) 0l
SR (S e (o 8l Ly (sl by 3T

Sl e 5o a s S o Suy EAY/AY cou L3S w8l 3l Ha
Dlamias sl i 31 Al ol «S o g (SD=V47/4)
)

LLSIANC Gussen 5By eling (oS 530l 0
ol 0 sa g ol sre soke]

395 S s onbio 4 oL Hu Biy el s Sk
p oSS £0V/Y 5 (SD=1Ve/Y) a S Sy 0\ Y/0 i 5 4
s 51 AR ol 4K ol s 4 £0V/Y(SD=Y- - 1)

.JJ..A:A J‘J‘;}M CSJL"‘

39 g mubos 4 MWhs by llan 74+ LS 5el o
Woto SBIZAV/A 5 dallbo o) o S aiieun
Sy (Sl s Gl Sl aad o wiials g p g enbis
ol

Bivcmeli s gl sl il 51700 /Y acallian ol s
Al s lhee 51 5000

VE L5 6+ ,lan £0 51 ZY/Y Lo L (Vallhs S o
Biy gaeliss ot slaliae NIDDM s ds ol
weuls 3 g

o=l rala dalllas oo gmd oo sualiio S ol ylaa
(glisaad SIS e 5 Ll Wl 5 e 4S el SR (el
alllas 4 e Lo daslas 5o S0k A0 sus 5 o2l S
il sad S

sad JAS as alydl Hu By el g o 4n S
35 Mo gine A ol Lol 0 Somls

s Laalal by s o0 R85 wils 5l e Gulwal uga s
e 188 e Shisss 5 SheoB (Sudnl medle
s JHS Gl 4 e sl SRS Wl e
&8 Gl a3l Cpl Qs sl saiaslis
s e JOES O gl eubs o el

ceade goslomesall o e Hlal oo 3SR s sa
S 535 (5508 o) 50 9 5 S oo HBS (55 ula

w3 S saalitie ollan Gl 59 wsoslome sl

IWAY 95 25lllGed /YA o lods / o5 Jw

Ol (S5 pole s &iily dxe ASF



OllEea 5 (JA5I3a slasge 3o

By uolsg g0 puw b dunslio

siolSel 0558 Y Gl 5o 15 By Gael iy o 4l
33l o

i Gl 583 055K Y sl 500 sl
el sbael 1 ol il o S su s (Match) g laea
3 oL pls e MCH MCV (igpn ol oo ook
coa g ead Jo IS a8 S e S e
Buy cnelty s e Ly o W0l 5 5L su i J 538
B o 5L by o maln (BLsS))
IR ey 5o L aiie ol SauS bgude
sad A a5 o3 a3l Hu By faelin g el
-3 g3

Mo Hlans WY () (—abie alllae Sy 50
s oy LagT 51 L& ¢ «SNIDDM
A0 S (oo B yiars oy 80 S BV 5 88 5—S
s (o sdie LSAS edly ju S Wk saalin
=l oa Lol (Nl 63 0ml Bay ool s (e s
b a3 51 WA dalllas

S W ol L ey 8 (LSAS 8 yims

By (—alis s C

el

Ol s BLS ) pae o lalllas B (s ke 5o
.(\’ \5°\)C;.u.u‘ sad éJLjJ‘ u;.:‘.id UJL%JJ\}:\ K BW

09 a8 S ) ey atia ¥ Seo dalles S el
ot 5 pls Jladl cidl ea i J S as (b olless
saru; b s 4 5 4Bl (GBS By el g plasd
.CA-A-U‘&JJ:\ C.\:s‘:B\y O:\.Al:\ﬂdc_la.a.u‘.n‘ JJ:'

B\Y &AQ&&)&@‘\SMM&AL}MNM@‘)J
et o581 3 55 s J S s ollas o
()b oo
A

b ollas 5a By (el s s la aalllas o
a8 5l b ead JHES Jabo Glolens B SaS sad JLES
H S mma b s ass htae o li Gl oS i 58 0
Aol Slsaan 5o s olalles

S Shlas (a8 YA 5§ S psb cubio)d sl 5
L sane il i 5 slas i e ine S0 o g
st 61or € Shlay 5 WS o il ] Laasl S
(0)3 3 g0 suliinl 5 wnS) ) Lag]

Chsaie Jole Glyic 4 sud S5 Jalse dallls ol o
50 oaisT slap b 5o Lol s 4588 Ay o suiiS
gdiee iy s 0ol 385

Olsae 4o S LBy (el g (3L B sume
o e SALE B v aeliy g 0 saeS gl sl Jole
(o) sl

it s @—ad Gl (VL S sladeSe
S g 953801 S yuas 48 () gum oy Siius
ot o oS sla me o 38, S s ol
Bir GasligonS a Sppd i dag b Lol u ol ual
sl sl el ) 5 5 clas SLaa ol
Oabis s 1S iy S 903 (0 ooledd pie 5 aalllas
sl 59 g3 ambis 4 (LM Al 4 By
S s a5

sl JAS 9 (55550 din Hb Gsad aaa b slap b
S oSt sba (e e 9 4S a8l olulid cya
S o s Wi a By (el g a8 I
03 el il ol 50 (S S S s LS o
Biv el (oo o GEalS 1505 0508 518 sl
I pos S s 50 98 los ailliis 52 b
590l 53T sl lad Jole S 4S wan oo il
LAY el

Cisad S 5l em s ¥ 50 By Guelis g el (5865l
3o 8 o) s soSeslul gl (halS Hslie 4 55
sl GRS g Griaps a30 Sl cda (il case
S oS dailyd Gu s OLeSs 5 oSl slallaa
Al alad) s 5o Ollas ald

e Joo B (5 (o —Silae sl aae
(soslimre sl conlos g o o iia w5 el

wa& JAK a5 ey S Y Lo Lo 5 ol

AFD Ol ) S 5y Io,lc sl iils dxo

IWAY 95 25lllGed /YA o los / o5 Jw



OhlSar 5 (I313a sl e S

By (uolsg g0 puw grbius dunslio

ed., USA. McGraw-Hill,2001, Vol 2., PP: 2109-
97.

2- Andreoli TE., Carpenter CCJ., Griggs RC.,
Loscalzo J., Beland SS., Farajallah AS. eds.
Cecil Essentials of Medicine, 5th ed., USA,
WB  Saunders = Company, 2001, PP:
596-8.

3- Pickup JC., Williams G., Alexander WS.,
Amiel SA., Assal JP., Bailey CJ. eds.
Textbook of Diabetes, 2nd ed., USA, Blackwell
Scientific Publications, 1997, Vol.2, PP: 50.1-
50.18.

4-  Aminoff MIJ. Neurology and General
Medicine, 2nd ed., USA, Churchill Livingstone
Publications. 1995, PP: 219-21

5- Nilsson-Ehle H. Age-related changes in
cobalamin (vitamin B12) handling. Implications
for therapy, Drugs Aging, 1998; 12(4):
277-92.

6- Stabler SP., Estacio R., Jeffers BW., Cohen
JA., Allen RH., Schrier RW. Total homocysteine
is associated with nephropathy in non-insulin-
dependent  diabetes mellitus, Metabolism,
1999;48(9):1096-101.

7- Fiorina P., Lanfredini M., Montanari
A., Peca MG., Veronelli A., Mello A., et al.
Plasma homocysteine and folate are related to
arterial blood pressure in type 2. diabetes
mellitus, Am J Hypertens, 1998; 11(9):
1100-7.

8- Hoogeveen EK.,  Kostense PJ.,
Jakobs C., Bouter LM, = Heine RIJ,
Stehouwer CD. Does metformin
increase  the  serum( total. homocysteine
level in  non-insulin-dependent  diabetes
mellitus? J Intern.. Med, 1997; 242(5):
389-94.

9- Rieder HP., Berger W., Fridrich R.
Vitamin  status in  diabetic neuropathy
(thiamine, riboflavin, pyridoxin, cobalamin and
tocopherol). Z Ernahrungswiss, 1980; 19(1): 1-
13.

10- Straub RH., Rokitzki L., Schumacher T.,
Hillmann C., Palitzsch KD., Scholmerich J.
Patients with type-II diabetes
mellitus and neuropathy have  no
deficiency of vitamins A, E, beta-carotene, B1,
B2, B6, Bl12 and folic acid, Med Klin,
1993; 88(8): 453-7.

1 Ol gl 4 5L (b Ooban 4 gl g 525
So— 1o (Baoe paul—e gusaa LS 5 eals Jlals
(VV)adias oo

aud roke olie ladeSe (lsie 4 L G Ll
5 b 55 Olesa L9 (mauls s Ol 4 Sb
(V7)aisl oo

Jiie 3o S o suls i ghalllas Lo
=M Oleso gl gl —le o ble (VL S
i o Jla e o g 5550 Dl oo Shso s
()l

V[0 31 5ol AC sl gan (ol sl SIZVVA LS
Al 8l b o a8 S W cuas g saiag Las S wials
b

S esliial 1 Gl obas 5508 (85 sel adaly Gl o
enlos o Wi Glhhlas S0k JUBS § Saaa slagss,
ot a5 eS8 4K ek lan ) i dna s
il ) amal aa e Joda bl (e (2150
b

Lol sobes L ol yan by (ol 4 asedlS s (K B e
Aol Bmas saiay GLis <€ o sass ol g ZOA/Y o
s BLE 5 eusm (oo o Oloban Hu ol o=
b

e Lo slraa b (oleds 4 Gl gl cal 531 51784 A 5o
otdsel 4o 5l rlbe Gl 4SS0 b e Bsema Lol
poe He 5l (Soaali o S gl b s 32038
03 s sman (YL o da 5o 5 08 GBs SIS
aie ey ceuliol amuyuls 3a,33 il ol 31 7VY/E
b g 1 S saliial 5 Gl i) 55K 30,35 Gy
o 9 s il ble gl sl oS aaly ol slen

b oo (5 50k

8‘.&0

1- Braunwald E., Fauci AS., Kasper DL.,
Hauser SL., Longo D., Jameson JL. eds.
Harrison’s principles of internal medicine, 15 th

IWAY 95 25lllGed /YA o lods / o5 Jw

Ol (b5 pole s &iily dxe ASS



OllEea 5 (JA5I3a slasge 3o

By uolsg g0 puw b dunslio

11- Takahashi Y., Takayama S., Itou T.,
Owada K., Omori Y. Effect of glycemic control
on vitamin Bl2 metabolism in diabetes
mellitus, Diabetes Res Clin Pract, 1994; 25(1):
13-17.

12- Tamai H. Diabetes and vitamin
levels, Nippon Rinsho, 1999; 57(10):
2362-5.

13- Ide H., Fujiya S., Asanuma Y., Tsuji M.,
Sakai H., Agishi Y. Clinical usefulness of
intrathecal injection of methylcobalamin in
patients with diabetic neuropathy, Clin Ther,
1987; 9(2): 183-92.

APV Ol gl (b 3y poke ol alona

IWAY 95 25lllGed /YA o los / o5 Jw



Solan 5 L5aa olage S Bir (uoling (oo b dunlio

COMPARISON OF VITAMIN B12 LEVEL AND ITS NEUROLOGICAL SIGNS AND
SYMPTOMS IN WELL-CONTROLLED DIABETIC PATIENTS WITH POOR-CONTROLLED
ONES

1 1l i Vi
M. Hagh Azali, MD H. Shahrad Bejestani, MD *A. Kabir, MD T. Shooshtarizadeh, MD

ABSTRACT

Some studies have shown the relief of neurosensory signs in-diabetic patients by vitamin B12
supplementation. Symptomatic therapy is not a goal in medicine; therefore, for detecting causes of this
relief, vitamin B12 level was compared in poor and well-controlled diabetic patients in this study.
Diabetes mellitus, which is the most common metabolic disease, has systemic effect on immunity,
neurosensory, cardiovascular, kidney, skin and other organs and it causes organic and psychological
disorders in patients. It increases treatment cost and reduces the efficient personnel, directly and indirectly.
Knowing the mechanism of vitamin B12 effect on neurosensory signs of diabetes mellitus can help us in
preventive care. It has a significant high quality, (it is more cost-benefit and is prior to treatment. This
cross-sectioal study was carried out on 99 patients who referred to endocrine part of Rasool-e-Akram
Hospital. Mean age of the patients was 58.5+4 and 55 patients(56.1%) were female. History taking,
physical examination and blood sample was done for determining vitamin B12 and hemoglobin Alc.
Vitamin B12 level was compared in poor and well-conrolled diabetic patients. SPSS software was used
for analysis of the data. The most common signs and symptoms consisted of hand and foot neuropathy,
polyuria, nocturia, retinopathy, polydypsia, amblyopia, weight loss, distal paresthesia, second cranial
nerve neuropathy, touch and vibration sense loss and nephropathy. Vitamin B12 level had no significant
difference in poor and well-controlled diabetic patients. Neuropathy, polyuria, polydypsia and retinopathy
were the most common symptoms. Neuropathy in 43.4% of patients can be due to duration of diabetes in
these patients(10 years). Chronic complications increase with duration of hyperglycemia. Insufficient use
of vitamin B12 is not a riskfacer for vitamin B12 deficiency. Cobalamine supplements are inexpensive
and nontoxic. Adding these supplements in primary stages may prevent irreversible neurosensory
complications. Because of low_prevalence of vitamin B12 deficiency in patients with type II diabetes,
prophylactic administration of vitamin B12 to all of these patients is not suggested. Long-scale,
multicentered and “controlled study for determining the patients with higher risk for vitamin B12
deficiency is also essential.
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