[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

o) Alis http:/rjms.tums.ac.ir

IAYSEs 0 AYY o ke Y 0y93 15jl) igSisjs ogle alan

Job 5o 95 95 Culid 4 Mtw ol slows LU (195 W8 1 Jgo Jolge Cyuasd
Jado lg 25,5 4l o)

s.mehdikhani65@yah00.com . ;)l,,] <5 <l Sz pole oKl ccublugs 0aSiil ¢ ooy 9 Hlol 09,5 (gt j slal 1) poliis,lS 2 vy Moo o
(gt ot g) ol (5l () (Kb pole o8l ¢ Sl oy o e Slising 3 1o (5l y g ol 09,5 ¢ tuw Jlol Jlutily 2 g ReS LS 290500

m-gohari @tums.ac.ir

banazadez@yah00.CoM. ;| 1 )45 ¢ site dged Sloyd Sloss 5 (Kb pole olKuily (SVg) b jlows ¢ 151 (slags)los amascio 031500 125

ANV iy )b

AYYNA il fob

bAS>

ok Slllie Jlis )3 55500 53S0l 15Sn oo i o s 3 logingas] &5 ool ol Job adlle 4 b (slo Sy 5l 1Bab g dine
Bt S gl 535t 5 & ctolllne gl ol Bum e o 4y osnlito Sy b idgei] 5 (sly B o 5 4 6,8 o )8 abaie lallae

sl loj Jsb 3 3390l (199 (Sl sz Jao

Jlas oS Shlew cleMbl ab eoliul o)l SV Gl loss 3 9 g5 Cubd 4 Mie jhlow 00l e Cledbl I Job addllas ol 5> 1y ‘_,39)

é_:ly G5 5 5 e ySy Jdo b hlow (bl yed A8y Fge Jelse b cud izl axslye yliwylews 4 IYAL B AYAD sl (b asye 9
A pl?u] R )I)BI ey d.l..‘.mg 4L J..\n ‘)ﬁ:)l): LAB)? Sygo J.a.n.n é:‘.? dL&sb..\SLo P-p )‘.5904 )l odlésl L UL@.M @b ubﬂ.ﬁ] Dy J.a.n.n

A8 39 oyl odimy L5 /e oY Loy 39l b (ojlow 4 Ml e (S8 puito SIS (o8 A8 (e g e Jb e Sl (0474 V) s low
Wb oo pialial flos Job 55 (ghlew 4 Ml e ol 81 L ¢ o jusio polo aile <ol byl 4y Ll 58 A8 l5ee ezl 3)50 p0lie

5 o slosls b gy sl gy Sy ko ail j oslisial a5 05 adly Lt Bl 95 A lpee b olgs s ogdle 3.6 S dost

°‘>5—’)—‘qu—*l-° \V\ ‘Y”’ Jl_w)s) LS)L—QJJ
sloo el (6.5 ,LS a0 pac O g0 (0 S Cul
cdb salem ioli 8l a5 yedee YEF 4 VY
ad> o mlis bl p 58 Glnl )5S mges (F)
VIO AYA Jlo jo o)ld ad g 0id axdllas pgo
25145 Gy5b ar el 00) (eSS JE (ke
L cobo Mo a5 SO (JLo Yo (Vb 08 =iy
lo,525 5 (5 ks ;0 5 009 anj0 n slas Lo
aad 5 5,85 ol cde S YV o o
(F) 95 o0 gmmn alS Gaje byl g gae
Ollew o u;“’—’)‘\-’ Aol (g om0l I 50
Slass g a8l yals Jlw Ve Lo Jlwle
Sy Hliwjlo jo Cubs cde 4y a5 Loy

sl o3l oy Siansed (sl Jdo

b slrosly il g5 A8 ¢ funio @ly L\hb)‘s..\.ﬁ.ls

doddlo

aS cnl mls Sl Pl guid cobos
Polse Gl)ls w03gei 1550 1) (gonate Sla s
Omed Doy alloe (B9e pf 9 (SBese o
e 9 S o Do el o Bre 5 eje B)lse
LSl 5o sbons 3l (506 Slgpls el (0,5
2 99 g9 Cabd gaud (1) 0g-d oo Dguumo
Goloor 5 ol 0y 4y 9y et s 4y (50 palex
oI L(T) 095 o0 Cgmme lan3a sl
39 50 LAl Glaz ol 5o 0 el Cobis £4us
sl He 5l (o glamen 55lo (2l 45
(1) wlos (Bl e 5 S50 9 2li55ko

hos o yoiS iy po obs pol> Jb o
G bl p el ol Sengl s ole @
Ol Oldlie shas wdlage Sl plojls


https://rjms.iums.ac.ir/article-1-3278-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

SSlE Lo faie wiiws s5an o fads
e )| sl Jais alaz I ygidS 5 JolS
Sl J55 (pirns )] slo Lade il o
iy o S S0 by i, 45 a5l
W 2l Jais (syan b Jats gl oo
Wiy oo gl Pl G9dn logy 5l 4
A tox 3l Ciogiwl-t g —wglS sl J—ane
ely a5 Sloj aiiid i Syam o Jare
il ol Sl ol (Job Dlaalts
sladoaic | JSoulio g5-an slofaie
oy &y polo axlllan (V) S cwiaods)|
Ohlew Ll 93 0Bl o Fge Jelse
A 00 S dsxlie (690 g9 Cbo A M
Jaie golg 5l oolil b oyl ye5 5Vl v Lo

s plo

SLETY

3l 090 OleMbl ay ol ws jataie ay

a5 Cobo 4 M ()l (oled 0y (g
A T VYA claJlw b b oo JSls
3 90 clails azxlye ol SV b, les
WDledbl Zad 03 50 28,5 )18 ob5l s o)
(&S -3 C.’;l_.a.zw.o Jolls S8l 5 500 LM
(il ol () DMeass Gliee co (i
G52 omilonad plimd G55 plemd QLm0
(Jolie 0, 200) Job Cundg g (1555 il
3,8 Ed (e 5l ol Tz 0l g8 e
SOlPS Al K Bras able (izxen
9 = 2l ol a) Jelid culys 4 S
99 95 ol « S5 g9 o) (glem £ (ple
adslu (5 Lo 4 Mol S (59l o LS
=Shs> o)l Sran adle (gl jleslinl
slacs)lan Jold) clis s lojan s lon
=2 S=lS YL 95 27 SBeem
Cod (plasl jo Ok « o5)165 ¢ Slg,e as
siabesl b o 5l ool @l rizmen 0l
WJrmedS o S (6,5 (e Julds (so 90
;5 HDALC o Ll (y5% o3 l5ee [LDL HDL
Ll Jols s o ol il gla e
S g > L8 ol (S anle

http://rjms.tums.ac.ir

B g b @

VIF i sloslom nlw 4 Consd Wighi oo
(0) Wb ge

(sl Ohlen Condy J7S g uyn ol
Gl Sloy slooygs o Lo ol g5 08
a3 50 Oylae d 0gd o0 a9 (6 S ol
SrSosll (Job &j50 4 hlew nl G55
b gl Sl A 20 90 ;0 0ed
oﬁ.;‘;.mb sosls J.J;u 5 4;};6 4 'Ub)l.ﬂ
sle ojlail cadly )oc\SM?L o)s).a)l J..al.>
03g) Awrod 0S5 b wids o LSS (6,155
JEs goools fol (sl Jgore sbos) 5
(F) 09— walgzs Lls |y oY SIS s QT Syg0 4O
Ol pts (5l asrine Job Olallas adgl Bun
sload—le (zen 5 oloj Jsb 5o by
aloz 3l .(AgY) el Ol piss ol o 35,50
o Ol sk sleodls Llow @l slo o,
«(Margina models) sla_il> Lo Jo»
Random effects) Jdolas ol 5l sl Ja
Transition) JL—s&sl sl—a Jo—s 4 (MOdels
305 0,Lsl (Models

Lo by, 5l s (S e358 L) dw p odle
oolaiwl claalin o Suwn 285 lai o
4 .cwl (Copula Functions) J—ase algs
ol sl 698 6l Jade pls b5 55k
So slails wlul o paie Wi a9 milgs
O Bl (KsSr 5 95 45 s o
gl 8l Sl i oo lis 50 | s psie
aS oulg 4 by slagad ol Jase miles b
o pile 3z g Al ojeile S glags
Lo Jais () 0,5 7 ,loo cd 20 oo dign o]
03, b &S ali s ol slaos, )l
S5l

Sl j0 oo i Lo fuako a5 Ll
3529 Jos ;0 S o Wyl o ez slaas o
aile) alizs glaod, o Lol slacaols
e S9re Silwdoe sln &S (W Ly (Nsx
9 ww)‘ GLQM cg)_~4.6.o Lngo%

AT 3150 AYY o5l oYY o)55 1§l ipSalsjs glealan


https://rjms.iums.ac.ir/article-1-3278-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

@ w98 £ Cobd 4 Mis ol )les LU (g5 08 1 Sgo Jalge s

Sl il ylg 5l oslatwl b aST 1) glalols b (glakass
Ol S e adl)l gl o Al o e
&9 Jl_a):s Sygmo du aS olaosls lp g,
oslgn 4SS 6l Ll ol co conlio Wilouis
a il Bollay e L8 5l JulS aog
Sy 2395 3 SolS 090 el o3¥ (ol
&l ez U Ul slaple) jo ools oS asl
5 28,5 18 oolinul o )50 Jow glayial)y 350
o Ole) i Sl ool Caws 4 Joe
&b adlas ol o .c8)8 8 eolaiul )40
g o bl Jow iilp gl covgiul-t Jade
Al alosl R 1581 e 5 5l oolaiwl b Wools Ll

sl

PRCARTAD I TPIRY-1 KPPSWINUIR VO POV V1
a5 Ceanmg oliie aSog (LAAR) o) a5 VP
cobs 4o Ml Solgls asluil,lew 51 (LFA/Y)
5 Odgmdl axxlie ylog o a3l IV YA wcsls
D08,S o Bpas (Sl sgyls la ] IVE/E
S0 sl Ghlow @lp o S 5 Sl
s Jlw 0711 (L b JLw AN 5 VYT caallas
el el 005 JLw VYNVO )Lre Syl
L JLo MY La o1 jo cobs Mol by Sae
S S5 Y g ) Jgaz 05 VWW/OA Jlas Syl
A oo sl 1y g0 £98 Cubs 4 M ] les

PP Hlogi il Jate b Sl gl y
J—ato 1 slaouile (Probability-Probability)
o baowe PP sl loge V ISKE 0l colaul
ot “_,’_....05& a).;)LTﬁ: J_.a.c.a (":’L’ T Lgl.@odch
3391y o g0 Gl 1y IS 5 SIS« falS
sy 3 ool al Uy e o sl ol
Jmaie 2l 52 a0l alosl oleiin ) pownSlo
O las 3l ool Slyoul Jase moles plu ot
ApS o lid ax (o

sbopiia 51 So o 1510510 ¥ Jgaz 5o
Sl Ghles bl 55 w8 Gliee 5 s
DRSS VUL S L SRR SV R O WLV [P e
A lolze (6 ke @ Ml Dok S 0lgils aiy
N T Y] RT3 PR CHRUKVIE VUgeL
Ol g Cl o e e jebany o0 e

QY 513 0 AYY o )les oY) 093 15jl) iy Taisj ogle alan

FSS ¥ ad el ghlen (g 9 Sgabs
a anxlye )L G hadas il Lo a5 Col
LS gy eyl la

9 A ‘5'5-'0 daxllas glaosls aSol a>g L
5 ol el il cad )3, Wosls JMaul by
$9) sl Jolse 31 pw)p Cua Jate pilos
a J.a.n.a é—"?‘ A eolawl Lusb 09> KVERUPL
&9 Sl 45 loptioniz slagjgi )90
3 Nigd go iy ol Sl o0 CSBSG slanil>
&9 b b Solas sl ysie c Yo X 45‘5:33,4
G(Y) 5 F(X) Gla—il> amjs amlss g H plos
Oygo dy C oty pamin Jade plil G il
'(\ \ 5V) Q)L} 09?5 )‘.’.)

HOGY)=C(F).GY)) R oy X ol )

Sla by, o b Jaie Sl (6l
O la o] aes 5l a8 col oo slgrian  alise
)‘-59-0.; o d_wla‘-s_o Laossile )‘.)9.0.; OO0 )15
alive ccmlo Jato ml aseid gl onils
Db oo 0 piie SO sle Jdos 0 )] e,
J—ato aolys ;o as, LS 4 Sen Lslo
Sl aold (85 i o ol cde @ (sgan
,» (Exchangeable) i, Jolo (olaalie oy
(o Hi s (] 0l ouls a8 5 L
Oole dn s ataly byl Gl Slej alols
oo ppy = p abal, Lo |j — k| Sl
2 Joaie é—"_ﬁ-’ S loged oy b 09 o0
Lo ool cevlo g,k ado pb ax o
095 5 Jde Gl eclie Jate g (s
Jome ol plodl phai 0550 sl ooy Jo b
k.‘:_b JJ._A C.))Q_.a a oolawl Sy90 @am;)
E Yy =Po+P1Xy+BaXo+ o+ BnXn
OB e oo s Vi o] yo a8 Al so
aibeo b loy yo ol jlew slisl o>

5t B pg e (295 Lo,

http://rjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-3278-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

B g b @

WABATR: il Jlo (b o5 SV plioslars 5 9 £ Cal> & Moo olw sl Sy ) Jyio

Joyd slaws

WA Y. 2 Sz
M/ \oe o)

VA Y 5y Jab cunsy
Ao al Jakie

a/f \\% oMb g punod

SV i 2)b S Span dil
ar/y \SA 3yl

A AY b S ity
DV Ay 2

\Y/A Y¥ < Oy B pae
AVIY \av e

V¥/¥ s o Shed sals Spae
vo/s kg >

DAY 10 Baye= b olojor (5)lewt
08/ Ve Yot o

ol SV lislos 55 53 g5 Cabd 4 Mie (lilawn sl (S -V Jgi>

Jlime Bl 2l oo

AN 05/ o

AAPINN NY Solows 4 Ml e
SYIVA Waly Lsl s 8 lise
a¥/vy V. /A L ypalS 635 l5e0
BV/AA VY JyelS’ o3
\\lat WA S 5> Lz
VW/o- va/f Sgold oo Lis
Yo/-¥ A HbA1lc

sl St g8 5l (elS 050 aSST (6l il
abais iy ;o 53 Ghlew (oled Gl 5l s
T oo Oyl b wilasls glelise S
a ealanals lwlogn a4 Jol5 4l b
&9 Hlog—ed w20 S Sl Jlews 9o Bolas
olads lilows LGl o5 0B e (goNin
g Codguiwlt Jmaio jloolawl Ly Fe g VY
Obas ¥ S 5o i Jobs (Ko L2 Lo
09— Q_w‘) E- 4\.[9> )|o9.o.3 u.>| Ll 0dls o0lo
)LA.JJ 90y 40 ‘) Lt QP KeT) Q‘}fr" &9

REX PP %

http://rjms.tums.ac.ir

a8 e LAl 090 wolae a5 ol (pl oo
)Q GLQ ”*"‘o )_,.LM.. L')J.;LQ A.AJL’ b).w 4.3 sLa.uJL; Q}.’;
O3S B itie bl oo I3 ey Jsbo
Cdio yob o (PS/ 1) g VYY) Jloyglp b
0)51)_3 L Solgils aiiing jsie .Cul o S
5 sine ot 3k (P10 V) 5 (+120) S
a8 Q‘}::.o Lgl.@o..\ch LngJx.? )‘.>9.<>.3 Y Jiw

Sogd oyl w2 oo lid pdy Jols M
oams lis Jlogad cpl jo Jas 668Ul 0g; o0
b oLzl Cosgiwl-t Jads a5 cul oyl

AT 3150 AYY o5l oYY o)55 1§l ipSalsjs glealan


https://rjms.iums.ac.ir/article-1-3278-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

@ w98 £ Cobd 4 Mis ol )les LU (g5 08 1 Sgo Jalge s

Gaussian t Gumbel
) o ©
s o s S o
o® £, o°
z © o z 3 ° o z © o
= oS o = ° 5 oS 7] o
3 af ] ® ] o3 ©
s S o ] =2 -
e o 2 S o ool ° S o S
S ) o o =) o 3 Ry
g £ 2 &5 g
= = IS
£ 3 - = £ !
m < [ R o <2
o
= 4 < 4 =
| T T T T S T T T T <7 T T T T
0.0 0.2 0.4 06 0.8 0.0 0.2 0.4 0.0 0.2 0.4 0.6 0.8
Theoretical Probability Theoretical Probability Theoretical Probability
frank Clayton
< <
S S
£ z
= =
< <
E= S
<] <]
a a
= =
2 8
= =
£ £
w w

0.0

0.0 0.2 0.4

Theoretical Probability

0.0

0.1 0.3 0.5

Theoretical Probability

5SS oS b e sl i wilsi slmoile &) Lgsye PP Jlages =) JS5

el oyl By g0 ge5 ol 4 s ) jles
Jele s & s o 2 S Site Jsbo asllas
Loy a5 olh aslid 93 08 e p e
OHLESes g (cowm )y dndllas dox 5l Ko Slellas
A pized (V) 0,25 o 18 aul 5 jee
o O9B A Fe Jule plgie 4 (Solgls
ol ), 500 oldlas lawg a5 ol s
O by (Job oy p 4 D505 aalllas SG
28l g byl ol jo aeiS K
as ols ol s b o] asdllas awisls Lk
4 gl (oot ol Jele (paniS Kw
Iy yol> addllas 5l Jol> ascs a5 all oo cobis

S5 A g Sy
U 5 )lem jw sy 2 Slp (ooll o8
oolaz_wl S Sladlas (o Sleyo sl g,
o 5] JLSo 4 5 s Lol Gz 5 cmlie
LSL""LSJ—.'; W C’—Q—?)Q G)Ld LSLQ’LS)#?
O3 S5 Ol Ll 4 a2 gi b el (S
by Ul sl g, Ly (e 50 g (Jgoro
o 099 Jdo a1y 1 S (65 o5l
ol e C“’"L’ xin 05 oy Kl o Slaalice
slaosls 6)L.J Jdos o LS & eosls Eg
39 il O jg 0 (S Oladllas o I Sk
=y & Jhate aile 5l oolaiul b pol> dslllas
liil ez 0B ol g jleyas Jolse alal,

2y Pl (Sunson Jlidlo o T Juate b 5l ookl b oled o yd posusle L;Lm)giﬁ -V Jo>

Jlo! jlade Sre sllas 299 oS b yusie
<efeny A o/ Tawe 5l Joye
<JFE Y —efeey o
< IVEY R o[-y G
-y -[-Y ofeey Jab cunsy
<efeey ooy "a S S
<oy R o[0 SOl ik
<ofeey ofeeny ofey Silow 4 Ml e
Y. oY —/-f ol golo
AT /ey o[y YU oo o

QY 513 0 AYY o )les oY) 093 15jl) iy Taisj ogle alan

http://rjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-3278-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

B g b @

o
N
8_

<@

=

c

<

&

— o

]

.

=

o

e

w o
S
;
o
&

Theoretical Quantile

ks ol Stasen 5L | laosile clacS s Jlages — Y S5

ID=12

ID=40

2y ol (Sien 3 lo 5 Cosgal b Lao Jlodlital b ghlon sldl (g8 48 e (59Kt jg8 Joged YIS

Olope 3l i i b olaws Jols aslllas (o
ST aS ols oy 55 ol lel o |y e L0y
Lol SV Gl 4 (B0 axxlpe
Slazl e 68 Glope g wisls oo JoSi (L5
e abl) 929 (nl b asils atugy 5 ) S
0233 Ghlew 93 B Gliee § Coiz G 6510
9, olS o o, Ko oldlas 3b 50w
Cobs jep Jleml il cobs 4 M cpally
Al od Sldllas ST 0 .l YL ;8 50
WDl Mo pole a5 (63,150 )0 (g ke JUiil &S
AOY) ol 5 0 o oS conl (60)l9e 5l s
o8l e o S al o o ol dsdllas (o
AR ‘M‘Q Solgils aicing a5 cubs 4 M

http://rjms.tums.ac.ir

39 508 ol Ke g 00l cples (VF) oS o ol
l oo Ohlew o as)le u.»).sc.st o> allds
00,8 ol e Hlad Dl g 8 OMSis
sk 4 o)lse w“\stﬁL“’o—' OSrod
oelS Jas 5l Gl s a8 J S b (ol
O0) sl

Eom a5 el ol yo)158 (ol ; Cllllas o
BRIV N KPR RS ‘_;..\_,l By ,o cabo
509 VF cobo loye a4 )b s J asdlae
Q)HMBQT)Q Olo e O s &S J>
‘M‘ axlas o (\V)w\ 03¢y ).:‘).: o

A odys Subo Oby 9 olo e ) (AT S
) P<:/£7) o 0,8 Y-V Llas ,o Yo

AT 3150 AYY o5l oYY o)55 1§l ipSalsjs glealan


https://rjms.iums.ac.ir/article-1-3278-en.html

[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

@ w98 £ Cobd 4 Mis ol )les LU (g5 08 1 Sgo Jalge s

Mohammad K, Nakhjavani M, Ghofrani F. Effect of
a health education program on behavior, HbA1c and
health- related quality of life in diabetic patients.
ActaMedica Iranica. 2004;43(2):89-94. [Persian].

5. Heidari SH, Noori M, Shirazi F, Sanjari M,
Shoghi M, Salemi S. Relationship of family support
and glucose control in patients with type 2 diabetes.
[JDLDJOURNAL.2009;8(2):93-102. [Persian].

6. Zayeri F, Kazem Negjad A, Babael GhR, Ganjali
M, Kharazi Fard MJ. Analyzing correlated ordinal
medical data using generalized estimating equations.
DaneshvarJOURNAL. 2005;54(12):50-9. [Persian].

7. Sun J, Frees EW, Rosenberg MA. Heavy-tailed
longitudina data modeling using copulas.
Insurance: Mathematics and Economics Insurance
Math Ecoom JOURNAL. 2008;42(2):817-30.

8. Diggle P, Heagerty P, Liang KY, Zeger SL.
Analysis of Longitudina Data. 2nd ed. New York:
Clarendon Press.

9. Omidi M, Mohammadzadeh M. Likelihood and
empirica  bayes modeling for drought via
copulaJSTMU JOURNAL. 2011;10(1):643-54.

10. Jun Y. Enjoy the joy of copulas with a
package copula. JSTATSOFTJOURNAL. 2007,
21(4):1-21.

11. Jose J, Quesada M. What are copulas?
Monografias del Semin. 2003;27:499-506.

12. Harrison TA, Hindorff LA, Kim H, Wines
RC, Bowen DJ, McGrath BB, et a. Family history
of diabetes as a potential public health tool. Am J
Prev Med. 2003;24(2):152-9.

13. LEE S.C, Chow CCYeung VT, Ko GT, So
WY, Li JK, List upto 6 authors and then use et al..
Diabetes in Hong Kong Chinese: evidence for
familial clustering. Diabetes CareJOURNAL. 2000;
23:1365-7.

14. Bryden KS, Neil A, Mayou RA, Peveler RC,
Fairburn CG, Dunger DB. Eating habits, body
weight, and insulin misuse. A longitudinal study of
teenagers and young adults with type 1
diabetes.Diabetess Care  JOURNAL.  1999;
22(12):1956-60.

15. Khavaninzadeh M, Modarress Enshaee L.
Determining the Relationship between Blood
Glucose Level in Patients with Diabetes Mellitus
and Cholecystectomy Complications During and
After Cholecystectomy. RIMSIOURNAL. 2004,
11(41):401-9. [Persian].

16. Ramachandran A, Snehalatha C, Satyavani K,
Sivasankari S, Vijay V. Cosegregation of obesity
with familial aggregation of type 2 diabetes
mellitus. Diabetes Obes Metab. 2000;2(3):149-54.

17.Azimi-Nezhad M, Ghayour-Mobarhan M,
Parizadeh MR, Safarian M, Esmaeili H, Parizadeh
SM, et al. Prevalence of type 2 diabetes mellitus in
Iran and its relationship with gender, urbanisation,
education, marital status and occupation. Singapore
Med J. 2008;49(7):571-6. [Persian].

QY 513 0 AYY o )les oY) 093 15jl) iy Taisj ogle alan

o Lleola oT7FY 05 g ke 0wy o ]
2359y (6 jles 4 Mie
o 4 slasdllas ;o Gl 5 oI5 olae
L ol adaly g olpl 50 508 90 g9 cubid g4
Crdg «IMamd (ly e o gy (i
wbosww6m|of&gsyb
(P=+1YF) o—is cvmlie 6)‘%9*-’“’ alyl, (a3
? l).._w.,) fowba|)51 Lo ,o wbo
Slow o g (LNVF/T) aiisly of 4l ‘(/.\ /8 Jlw
6'5‘5—“‘ = Q...sc\.zJLE.o Q.J).b R 009 BA))
Cp—od Cild 0gg adal, ga 8 Clo g
S e Al 55 s b g Jab cony
L ol 8l jo (g,le oglas (=27 Q) sl
3L OVY) (P o)) ol oo aliBee slo o

L iz 5 ol Condg o 3 ol aslllas

Sl (oo adaly ol 4 Mk Lo (95 0B
g o5 putie aslllas L illae a5 auii cuslice
Al oo o),

P g g
35" lgie cow asl Ll Jeol> dllie oy

"de.g Q}L’ slosls gile Jow jo Jato @153
S o WY o jo o)) ol )5 adaie 4o
Las ool — TUMS/SHMIS 1391/687

Silage Sleas S pele olisle coles
el o Lzl ey gileyo

&b

1. Rahimi M, Niroomand E, Rezaei M. The
relationship between fasting and postprandial blood
glucose with HbA1C in type 2 Diabetes. ZUMS
Journal. 2009;17(69):45-53. [Persian].

2. Hadaegh F, Harati H, Azizi F. Effect of
impaired fasting blood sugar and glucose
intolerance in predicting risk of type 2 diabetes.
I JEMJOURNAL. 2005;7(4):293-300. [Persian].

3. Sharifirad GH R, Kamran A, Entezari MH. The
effect of diabetic diet education on FBS and BMI of
patients with  type I Diabetes mellitus.
JARUMSIOURNAL (JAUMS). 2007;4(26):375-80.
[Persian].

4. Aghamollaie T, Eftekhar H, Shojaeizadeh D,

http://rjms.tums.ac.ir


https://rjms.iums.ac.ir/article-1-3278-en.html

[ £2-20-920z uo JrIeswniswi woly papeojumoq ]


https://rjms.iums.ac.ir/article-1-3278-en.html

Original Article http://rjms.tums.ac.ir

[ Downloaded from rjms.iums.ac.ir on 2026-02-23 ]

Deter mining factor s affecting fasting blood sugar in patientswith type 2
diabetes using Copula functions

Somaye M ehdikhani, M Sc. Biostatistics, Department of Statistics and Mathematics, School of Health
Management and Information Sciences, Tehran University of Medical Sciences, Tehran, Iran.

s.mehdikhani 65@yahoo.com

*Mahmood Reza Gohari, PhD. Associate Professor of Biostatistics, Department of Statistics and Mathematics,
Hospital Management Research Center, Iran University of Medical Sciences, Tehran, Iran. (* Corresponding
author). m-gohari @tums.ac.ir

Zahra Banazade, MD. Internist, Lolagar Hospital, Shahid Beheshti University of Medical Sciences, Tehran,
Iran. banazadez@yahoo.com

Abstract

Background: The defining characteristic of alongitudinal study is that subjects are measured
repeatedly through time. Longitudinal studies are in contrast to cross-sectional studies, in
which a single outcome is measured for each individual. The primary objective of this study
isto use copulas to model the within-subject dependencies over time.

Methods: In this longitudinal study, we used the hospital records of patients with type 2
diabetes in Lolagar hospital, Tehran. Information of patients who visited the hospital at least
twice during the years 2006-11 were recorded. Factors affecting fasting blood sugar were
determined by regression model and the use of copula functions. We used the Residuals pp
plot of copulafunction for selecting copula. Fitting model was done with R software.

Results: In this study, only three explanatory variables were statistically significant. Smoking
(p<0.001), family history (p<0.001), and duration of illness (p<0.001) were the positively
significant variables. The coefficient estimate of duration of illness was 0.003, meaning that
other variables remained the same, as duration of illness increases by one unit, the expected
value of fasting blood sugar will increase.

Conclusion: In addition to identifying risk factors of fasting blood sugar, it was shown that
use of copula function is an appropriate method for longitudinal data analysis and modeling
correlations between data.

Keywords: Copulafunctions, Fasting blood sugar, Longitudinal data.
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