[ Downloaded from irjetums.ac.ir on 2025-04-15]

ALV Glaw BJL&.\: AR 093 R Y2 ‘Q‘J._ﬂ d}\,&}:ﬁ*ﬁ}‘ J“""’d A.L>u

e 9 Al faw Sy grito b Sd Jow wile 9 B golhly awslio

G Ldow 5o Olo) 4 diwlg

Fewgd gyl b e

;;Lajfu_(.'zﬁr}k—.,li‘:g'b“;.o‘u,:@,};a.u{Ta.&_:.a};i‘qwjgéjquoutbgﬁf‘

Ol S aly g o8uils ¢ Kb juals g0l ¢ ol 315n 5 by o3 8 ¢ Sl ST 5 (655) pmackl 2o
eSSy ok ol8tils (adln 53 (20T 0dSins s (Dl s S go oloznl il g Slidond S0
EXAYOFYY D il Ol S (S p sl ol (Bl 53 (s pett T udSKan s (bl 3 (s3ledie Slii S e 00l S 1T (i 5 e a5 iy 5

hsharifi@kmu.ac.ir :¢ss 2SI s

/A D 5y Y/ Y/Fe 5L 55 s 6

Ol s dilg o 5 Aty sloJas andllas (nl ;o el (o &y dialy (sl pitie o oo By Jodow sLlse 51 (S i Slanl g dondio
08 b)) s ol i lag o Sl 0y0 5 50

595 5 bopls ot )ly oligd bl (Gaime sl loglS 5l pgs 5 Jol @50 o VPV (o)l (omg Sen adlllae nl o 1,18 0,
Jae 00005 St b a5 iy b il o5 il (elas o olas ) 5 w5 (8 S« b el B T
wily sl yerio Lo )loa O B Y Jus o 5 lojas aly né sl siie bags Lo V Joo 55 103 5 (335 Laosls (59, » S0yl
Y Joe 50 0nd e 4 ale S odalin (paizay adllas Job jo pls jo Lexis expansion Jow 5l eslatwl b g i &b oleja
Ve nSe ¥ Joe ool plad (om0 33 0595 Sl B gl oo Mins (51lom 4 (o5 ol S )3 5 o> ja a5 s S (558
AS 008 6,8 Joo j0 a5 Ogla cpl b wites a5 xe 0 ole le jo haidd apls aS w530 9 F Jaw 0008 08
A8 )ly Jow 5o saxie slaols ;o s e olas; B Jow o Lol caudly 3! LSy wislys oo aad o s Lo

5 BIC AIC Jlaiie 3l .09 V- OVA 5 )+ AYF 5 4 BIC Jluiio 5 )+ ¥95 5V A3 o a0 5 ) Joko ,3 AIC e 1 b

b aslis Joe o e lsie 4 55 5eesS a8 3l oolatul b s O Jow Cox-Snell Residuals jlssas IS

A8 oo ol (Hlg a5l 58| el Sl ey 4 iy 8 slaJae 4 ol LS b Joe dulie 1g S aea

& s o5 Lexis expansion (ylej 4 dlusly 1€ 5 atunly slo o sl Judoo :guadS B ilg

Shcel sas ol ol 05 Gl a5 bl (gooxie
aile o dos 4 Caws YL Glgy bosls cpl pgee slo F5g
ailgs oo sl slaJue (l 2 ogdle taBl co Seitesd (9o S
Jelos 5o o2 1) WS o0 td Oloy b &5 ) pbe e
e il 2y See Oldlas o iy 15 ke
dojsie (pl 4 a5 Wilboe Jgone Jliws Jiewe slopite
oS oloj @ atuly GlaJas s oo Oloj 4 atly sla it

Wibso et Oloy Job 5o bg)len wile playse ol 50
dsb 0o b psie (nl o] jo a8 anidly 2é sladoe 4y Cns
O-F) axdlios placuye shls wgdioe (28 Sl loj
2 1 lon Sl aslllas jo ploj @ (Soaly 1 585 ks s
Sl aS Gl e vy 0 Sl 4y (55978 5l Sl sl

Jsb ples jo Sllg> o 1) g)lews Gazsu )b lgi o b9,

-

400
g aapy dlp SO gl Bi> g golaill jee falS
LsLb)f{l LS‘)b Lmd‘)La.:.g () Mbda 6)5#|o Cxivo 50 odun
D N e
B> a5 glania (n Pt (Vo) Wil oo B e g
PRl glanl 6y WS e e Gyl S g
@ Sllps 438 gledanie 5w banie ol 5 wib o

(D) 93,5 0 355152 s, 058 )0 asr E9050 (e Dl
aalie 31 ogass colaiwl 4y i bapls wjogy Bd> (pl ogdle
Al i Ol gy Bd> o a5 else 098 0
3 sl Camdy oS b ady dalen ol wlole
(1 B) (23, al> po o0 S0l Sladncds (392 (o yiwd
sy Joloo dapls joe Job p bas,low Sl b3 ln
S Sy sl Wosls Julou g53 cnl adloe 3,05, (e


https://irje.tums.ac.ir/article-1-5350-en.html

[ Downloaded from irjetums.ac.ir on 2025-04-15]

o/ gh)gwl}ﬁjmbg}hﬁduﬂgdud» j_}‘ﬁ}\.ﬁfﬁb\i 4-...3\.5.4

B oly oley sl gls a5 zlsuul (bl L sews)
(L8l so 3Ll g3 4 plas ) (5,l0gl8 51 B> L amy il
e lon 5l wivg Oole ouls il glrosly Laial (6,50
058 b 58S g S imey g pydie (ondi NS
e e 4 5 lgam 0jg) P e alg (haly Jad

WAl 3l Jae 4y 0uisS hgasee

ool Jukoxi g 49 x5
Qg juf 9 dnly Jiano (s puiiio b iliko b Joe
olej &

S9y 3 Jae O iy e g atuly slaJoe awslic oy
e Sy plsie 4 b lom ) Jae 50 0p0)5 (55l ool
Oleie 4 g lan V-0 Jaw jo wad B8 sl 4 atuly
obey dadae cpl jo aian gl ey a4 anuily sl e
Lo Oole 4ol ansSs aale SO Sy Jolsd 4 (6,5
@ ol dylg plo o (V) Lexis expansion Jae 3l eolaiul
SGoaplive (paiz A jgeile b B> U 0g,9 lej 5l aslllas
oG aadl 08, VoAV lel s S e anle
aS w8 58T ooy ol alSs Slale comlie Voo e e
Jae yo .l jlew 0,50 sl U (g )les dlas; olo 5l ol 12
(oo lem obo b addllas (gl I jless (g 00,5 (08 ¥
T o 008 287 Joe 5o Joo ool «() 05) cnl o
Slowm s lom olas; ole lan jo Lasd bapls a5 00,5 (5,80 4
85 ole 64&)&5_\)&;‘59 uo)ﬁ LQQT LS‘)" \ .\55 Sl
15,5 G Jaa 3 o5 Sl I s 25 as] sl i
O Jow o Ll wsdly sl )L G auly oo aid gl a5
Slg 0o, oyly Joe ;o soxie glaske ;o o e olos,
2 Je gl ol i8S I s g8 g len (SaiSase
oS 2R Ol ln VoSl e o5 oo o 0 Sl
Olore 4 ojgy Fo ek adgs (aly @58 baoe (ol (oales o
Gilr Jve G e Sln by 4 ataly e sl e
W 2b,l SG el el sl Jaw daosls (gg, 00l

o Olge oS lal>ye o 30 9 0ged o)l aslllas (o0
855 8 50 inlyr opdle 10503 31y axlllas o 1) ol coesl oo,
sllen ol B ogd (oo sl gloy 4 (Snly il
slay Jdow ;0 (F-Y ) 0g0i (o) anllas jo o2 1) 0uiiSoge
A0 e Sl clea Sl and laJae iz 2
5 bJae cpl bl wasl oo it 0,8 Gl wsjlas
B)l0,65 5 sFomk @ Sl Sl sl dae bl
Ny
oo duslio ((Fu)b (o295 we anlllae cnl ploxl 5l Saa
ot Jae e ey 0 Oley il pd g Aty
2 e 9 Jol oSt slagls Bie b ilen Sl eas

D ,9iS Saino slas,logls

o e
axdllo 41 39,9 slo Lo

shls a5 Wog olyes QL';...;‘ G Sl lagls 6)LJ Aol
5 bl sl logl Caw g lal wsgs 55 Lol B0 JSlas
3 Bolar jeb a4y g ol 4B T s Ll (Shjals S ol
Y olaw adlae Lyl s azly g)l0s8 axly #YY ol
ol BB LngbQL“‘) L s gaible gl as (g ko8
B> 26 bgler £589 «mly &b 4 Ll pe slaosls
3 ) bt Lo il B g aiad o))y adlllae 4 wsils
WaB (855 () (] 33 VA

5 Gy S1e Bdee Glis gl o o (slags,logls
e 3 gl oS oo plowl Jlo Sde Job ples 10 g (egian
odeed gy 5o Lb w5 0da )l onds ded slavn
gl lhwg b gws Syge a4 bl ops g oo
Gobw Jolds ot jobay a5 5 1.5 o J1 3 plo (LSt o 05018
R @‘J.C LQLQJ.oSo 9 c).».sl.w.aS Aoty “_:)a

a5 ylow b b yo (soools (5590 o
&gl slrosls o wilelus 5l asdllas (pl J0 5Ls 0 50 (glaosls


https://irje.tums.ac.ir/article-1-5350-en.html

[ Downloaded from irjetums.ac.ir on 2025-04-15]

Q.w}.)é;-}ﬁfi/-\-\

(Likelihood Ratio)  oleices,s cowd 5l v Jow o ;..\...S.w
e LlE Fauss jasls b o ples jo a5 (VoF) oolai!
Cox-Snell  dwools (55, oles Jow il 5l o w33l
9 AIC la msli g jlogei pl JSi wlwl g o, Residuals
Jlos g ap (upoe (1) oS LSl Jae (n e BIC
plosl VoY gaseus Stata g Lol Sl58le 5 5l eolanwl b Lassls

O 4

sl

WBad 0)ly aslllas pl 4y a5 Jlg> VPV 5l fgeme o
FYIA) Glaa YAPY 5 Jgl o5, (0o )0 BOIY) g YA+ F
oy YY) g8 1PV goomme ;0 2505 pogo o )0 (do )0
3hasdlas b (YVA-YY/ tasye A0 liwedl alold
B> plo slass cpl 51 aal Bl addllas 0,90 sl oyl
aS (idgs pgd g Jol 0B 10 g ADD 5 VEY o S conds
Jol oo sl o Bl atls elel ol p
3 g ONY-Y /A sy 0l alslbas,s 14/F)
o, 0 plebl alolde ws s YY) pos oS3 slagls
20,5 5,41 5 (YOIO -YA$
P_value ,luie ¢ (Hazard Ratio) s <o o)gT)g
Jgaz ol oo 00,91 V oo)leds Jga 0 calize sl Jow
g oo lid |y alises slo Juw BIC g AIC 5L ¥ o les
9y oxd Bilp Jae (nye BIC 5 AIC laals bl
Cox-Snell Residuals ¢V o)l Jlogai ail oo & Jow Waosls
Sogad ol 5l aS aisS len s o plis 1) Gl sl o

ol S ol Jbo ot
o ln o B Sl Joe e Sl plaieas
Soybly e Send jlead S8 slaJae (59, e slamss
SS9y oobl ! o )8 solal s e SO elal
sl eSSl S a5 In(-In(S)) lade culs SO sla oo  soles
o5 b Iy ouds o) cbdlg us oy ol ovolin sla
3 y09S Jumly (exponential) ola Oglae sl Jow sla
Joe Ll «MNV=VY ) 0 5 aslie Siiad-& (Jlo p-X
cle 4 |, (Generalized gamma)  egee LS 3JI L
A 48,5 Ll 0 0,8 o))y ol 4 FauSs S ole ces a5l
SIYL Joae 0 (g5, it o 0,5 (ole 5l e (VF)
BIC 4 AIC (Akaike's Information Criteria) sla asLs
Joges JS& 2 9 (Bayesian Information Criteria)
ol hilp &iiel e 2Bl gl Cox-Snell Residuals
3o 9 B ead oolaiul Glaasls eled Lay0 5 oolaiul
Olke 4 FpesS @ a5 Wb lad lagjes 9,5 (Bl
il boosls (55, e (e

BIC 4 AIC auslxe g,
AIC=-2InL+2(k+1)
BIC=-2InL—(N—-k—-1)In(N)
(o) o aS
L= log likelihood

Sl Joo 3 0aiS i i (sl pite olawi= K

Lools degozme o Slaalive slaxs =N

Slr dosls (59, oad (B3l e onyue LS G
Comd alS 9,0 0 sl slopley yiinn (Sen I Bi>
Sass S bJas pled jo dedlS o 0 jesll )
£o ol gl aS 0,8 o)lg b Jus ,o o2 (Shared frailty)


https://irje.tums.ac.ir/article-1-5350-en.html

[ Downloaded from irjetums.ac.ir on 2025-04-15]

% Oh)gﬁwbﬂ.ﬁjwbg}knduﬁmgdudh jj‘ﬁ}hﬁ.ﬂb\ﬂ 4-...1\.5.4

[ (P_value)] Loy Gl o Lol i1 5,51 0 5o Oloj 4 atly b 5 atuly Jiime la e b ciliiee gladie 53 s el acslin =\ o leds J g

O Js f Joe Y Jw Y Jow Y Joe o

VE(Seloo))  VE(SelooN) VR (S VIE <o/ ) VE (<ol ) ity oS

(yd) 0395 #¢ s Sl gi

\ \ \ \ \ LAREIS o

VIV (SeloeN) VIV (Sefe ) VIV ) VIV (< [0 ) Y (<o e ) VAT -
FIf (<0 ) IO (<e/++Y) FIV (<ele-)) AANGSIEERD)] 7 (<le V) YOV-VA.
INENGSIEER)) INANGSIRER)) SIY (<o e )) Sle (<efe)) Sle (Koo )) V0. 5l meS
YIV(S o+ Y) Yo (Sefee)) V(<o e )) VIV (Se[++)) VIV (o 0) Ol 59
VIR (S0 )) Yie (Sefe0 V) VP (Sl e )) VIV (Se/++)) VIV (144 %) o) bdgac
YIE (<] ) YIV (Se/++)) Y (el ) VIg (See2) VY (/YD) ]
A CERRY] VIO /- ¥0) AV (<o 0 )) VIE (<0 ) <AV (+169) SIS CnsS’

YV (<e/++)) ARG D) AV (<o 0 )) <138 (< 1%) <IANC-IAY) o biw
Vel (SefeeN) VA (Se[e2Y) VIO (/- ) YIN (Sefe)) VIA(Sel++)) Jlew!
OIY (Se/++)) FIF (<el-+V) VA (<0 )) VA (S0 )) VE(SeLe0)) oSl S0
YIE (<-4 )) YIE (<eleY) VIZ (1VA) VIE(o1-\0) UARCIRYS! Olo i ol
FIN (Sl 0 ) I8 (<le V) VIV (1) YIE (<0 ) AIARGSIERRD) (i Mo
UY (S-/-+ V) ARV NGIERRD AARGSYERERD) YIN(G /e 0) IN(CIYE) G Glapd 9
e N oY) N (K Y) RYR CSIIER ) IR LR (GSIRER)) NIRRT ICIERRN u@‘;w

ey & sy b St slo it b oo 1) Jao

Sl s pro 035 S 55 00 Mise (5 owt 4y ol ole S 45 5 s 52 45 58 ol b e sy i sl it b s ¥

s s ols T U aalllae (shas] J wosbon i 55lae & ol olo o 53 o g 52 85 58 ol o & Aty s (slo i b Jao ¥ Joo
O

iy U1 ey Sl o 1 Lo ot 5 it Sl 5 pno 5 oo o 5 L lagls 45 58 ol b e & iy Jits slaeit b Jon F Jao

S5 CblB susin slaols jo lag lop Jloizl g aiiws Jlas o yae 15 ole len jo aad lapls a5 53 I b olog 4 aily Jaies oy b Jow 0 Jow

RN


https://irje.tums.ac.ir/article-1-5350-en.html

[ Downloaded from irjetums.ac.ir on 2025-04-15]

Q,.»}J&;-)L;LLJJ/-\/\

b8 Gl sl i1 5550 55 0les 4 oy b atly s (sla juiie b Cilies sladde 13 BIC S AIC sls 2 ls anslin =Y o)l J

BIC AIC Joe
V-avs oA+ |
R¥ars Riiai Y
V-avo V- VAY v
V- OFY VeFe) i
V-OYA Vs b

ey & sy b St o it b s 1) Jao

el s s 0353 S w055 o M 5 ylans 1 215 ol S 3 85 S 2 o (23 (el b o & Aty Jiions (sl b Jao ¥ Jao

s s ols T U aalllae (shat] J wosbon i 55lae & ol oo o 53 o g 2 85 58 el o & Aty Jis (slo i b Jao ¥ Joo
s

iy U1 ey Sl o 1 Lo ot 5 i Sl 5 pno 5 ole o 5 L lagls 45 (5 ol b e & iy Jits slaeit b e F Jao

S5 CrblB susine slaols jo bag lop Jloizl g aiiws Jlas (o yee 15 ole len jo Ladd lapls a5 53 I b oloj 4 aiily Jaies oy b Jow 0 Jow

RN

i et e

[ satucm e zoma
Model | Model 2 Model 3

Model 4 Model 5

Gl bagsles Sl asl 5 s Olej o axnly b 5wty it sla e L il gladde 5> Cox-Snell Residuals G;;J&J-\ O)M)‘és.o.s
a8

ley 4 dtly o8 Jiies slopiite b Joo ) Jue

ol s pro 035 S 55 00 Mise (5 omt 4y ol ole S 1o 5 s 52 45 58 ol b o sy o slo it b s ¥ o

et o, meole T U5 aalllas (glol 51 ogd so Stie (5 5lows 4 ol olo G 40 a5 Sl 12 a5 5,8l b oloj 4 atenly Jies sl yuite b Jow Y oo
O

ey BT S w5 o o Lo o 5 it Jas o pno 9 oo lam 4o 1 Lngls 45 58 ol b ol &t ey Jiws sl i b Jao F Jao

95 CrblB susin slaols jo lag lopn Jloizl g aiiws Jlas (o yae 15 ole len jo Laad lapls a5 53 I b oloj 4 aly Jaies sy b Jow 0 Jow

RN


https://irje.tums.ac.ir/article-1-5350-en.html

[ Downloaded from irjetums.ac.ir on 2025-04-15]

4/ gh)gwl}ﬁjmbg}hﬁduﬂgdud» j_}‘ﬁ}\.ﬁfﬁb\i 4-...3\.5.4

Joe 5o andlallce 5 Sz L ploj 4 anls (slo e
35l50 51 ()l 5o g el Sl @V Jae 5l laoygl ol ¥
Joe bl 4y az g a9y (pl 5 ol caisS cdadlxe 51yl
e Sl piie 8590 )3 w3 oo (LS 1) cenlie ploj 4 Aty
Sglds (laa 039y Pl adei g uly oSS (pley 4y al
2 b3 s (5)lo e s g (glabaki 3551 G pgmee
D4 g0 odnlive aliBe slo Joe
Bi> s deosls (g9, ead (iile Joe oo yige elel g
Bl U el adgi elS g aly oS0 bl b epls
8) sl laels by 5 o8l il b a5 Jl> 40 (V05)
slaciste (ol py5 sb)len I addllas nl b Gl
L (e clacansS o5 > sloolil EMSbe o o
Mo oyt plaly @eSs OMSe Jlow! i

yastice QU‘W 6‘>L‘3§‘ o (89, 6)& 6“‘:’}‘5 £y ¢ >.w.a.».a

(FAONY) Sigh o

S 5 doma

@ dluly yuf g alunly Sl Jon G5ln e ewgmie Dol

st 2yslp oy 4 iy gladae 5 5500 052y oo
Obej & dily 2 slaJoe Grizped find o0 iy b el
59,5 50 g S e ol el slo el 5l 6 5S84l
e 0psln wlg e o ladae yo plejar (Sialy il
bl a5 ol 18 dasae Wb e e aed Cawoa | eyl b
ceslie Joo STy sl ppe Hlens ploy 4 atsly oo g9

Ded olall (g SamS A e Wl e weid Ol

1. Dohoo |, Martin W, Stryhn H. Veterinary Epidemiologic
Research. 2nd edition, AVC Inc. Prince Edward Island; 2010:
467-527.

2. Klein J, Moeschberger M. Survival analysis: techniques for
censored and truncated data: 2d edition. Springer Verlag
New York, Inc.; 2003: 1-20.

3. Kleinbaum D, Klein M. Survival analysis: a self-learning text.
2nd edition. Springer Verlag; New York, Inc.2005: 257-330

4. Booth C, Warnick L, Gréhn Y, Maizon D, Guard C, Janssen D.
Effect of lameness on culling in dairy cows. Journal of dairy
science. 2004; 87 :4115-22.

5. Gréhn Y, Ducrocq V, Hertl J. Modeling the effect of a
disease on culling: An illustration of the use of time-
dependent covariates for survival analysis. Journal of dairy
science. 1997; 80: 1755-66.

6. Rajala-Schultz PJ, Gréhn YT. Culling of dairy cows. Part lIl.

Lo
o i b Jow a5 wisls oles Gilises slo Jow 33l s
Wb ad Sl o gl (FaSage Sas oy 4y
30 Sel lade el p ool Al Joe opkee Olgea
Slayiie 595 00d GBiln Joo (n e amlie ;0 BIC a2 la
oo ads g Joo nl O (ougme Soli ploy 4 ail
Srp Goxaonlis BIC o Sglas axly Ve Yaors ol 0
L0 Joe ,o oo oanlice cglis a5 wil oo 5o BIC L Jow
O Joo fpizpd tabl oo axlg Teovo sga adlllas (pl o) Jow
Sy aid,S i o LSS BB slaslas ) lgie 4 ) bagg e a5
wd S Sl o 1) byle Jol shas; s a5 ¥ o 4y S
(1) 3,18 (qwgmne 550
Oley 4 atly 5 atuly e gloJoe ;o oyl anslie
oloy a awly e glepie L Jow a5 a0 las
gls oo Job ol Jelse Glycar 1) 505 byl
Oy prg slasslom Voo 5o culal (nl 2 d9ed (Byne
Mo ¢! 55 > slaplal OMSie (o, slacigas
5O 100g ke bply goladl jae p  owdid OUSUIL g 4l
prs s lom Gl 4 atly Gloysio b Jus jo a5 >
(S slelul O (o lacdgae (ol
eSSt ] ez b (Shess glacenS
2L Glars g5 (eiis D oot plral>
Lo sl cons anglie wivg Hie el golaidl jes
Ol &S e e lias oy 4y aly o8 g atly sl e

L oJoe 4 cod ploy 4 atidly e sy jo cuye

(t_.gl.‘w

Effects of diseases, pregnancy status and milk yield on
culling in Finnish Ayrshire cows. Preventive Veterinary
Medicine. 1999; 41: 295-309.

7.  Sharifi H, Kostoulas P, Bahonar A, Bokaie S, Vodjgani M,
Haghdoost AA, et al. Effect of health disorders on the
hazard of culling on the first or second lactation in Iranian
dairy herds. Preventive veterinary medicine. 2013; 109:
144-7.

8. Dohoo IR. Quantitative epidemiology: Progress and
challenges. Preventive veterinary medicine. 2008; 86: 260-9.

9. Beaudeau F, Ducrocq V, Fourichon C, Seegers H. Effect of
disease on length of productive life of French Holstein dairy
cows assessed by survival analysis. Journal of dairy science.
1995; 78: 103-17.

10. Clayton D, Hills M. Statistical models in epidemiology:
Oxford University Press, USA; 1993: 307-318.


https://irje.tums.ac.ir/article-1-5350-en.html

[ Downloaded from irjetums.ac.ir on 2025-04-15]

Q,.,.»}Jé;-)ﬁfi/\/'

. Lee E, Wang J. Statistical methods for survival data analysis:
3rd edition. Wiley-Interscience; Hoboken, New Jersey; 2003:

134-197.

. Blossfeld H, Golsch K, Rohwer G. Event history analysis with

Stata: Lawrence Erlbaum; USA; 2007: 128-222.

. Juckett D, Rosenberg B. Comparison of the Gompertz and

Weibull functions as descriptors for human mortality
distributions and their intersections. Mechanisms of Ageing
and Development. 1993; 69: 1-31.

. Cleves M, Gould W, Gutierrez R. An introduction to survival
analysis using Stata: 2nd edition. Stata Corp; USA; 2004:

229-300
Grdhn Y, Eicker S, Ducrocq V, Hertl J. Effect of diseases on
the culling of Holstein dairy cows in New York State. Journal

16.

17.

of Dairy Science. 1998; 81: 966-78.

Schneider M, Strandberg E, Emanuelson U, Grandinson K,
Roth A. The effect of veterinary-treated clinical mastitis and
pregnancy status on culling in Swedish dairy cows.
Preventive veterinary medicine. 2007; 80: 179-92.

Cramer G, Lissemore K, Guard C, Leslie K, Kelton D. The
association between foot lesions and culling risk in Ontario
Holstein cows. Journal of Dairy Science. 2009; 92: 2572-9.


https://irje.tums.ac.ir/article-1-5350-en.html

[ Downloaded from irjetums.ac.ir on 2025-04-15]

Iranian Journal of Epidemiology 2015; 11(1): 64-71.

Comparison of Parameters and Fitness of Different

Time-dependent and Time-Independent Independent
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Background & Objectives: Management of time-dependent variables is the advantages of survival analysis. This
study compares time-dependent and -independent variables in survival analysis in culling of dairy cows.

Methods: In this historical cohort, 7067 dairy cows in the Province of Tehran were recruited. Cows were followed
to the next calving or culling. Data on the occurrence of health disorders, calving season, parity, and milk
production was obtained. Model 1 treated diseases as time-independent covariates. In models 2, up to 5
diseases were considered time-dependent covariates. For each observation, we split follow-up time in intervals
each corresponding to a different lactation month using Lexis expansion of the original dataset. Model 2
assumed that an animal experienced a certain disease from the beginning of the occurrence of that disease by
the end of the period. Model 3 assumed that cows were at risk from the begging of the study until the disease
occurred (inverse of model 2). In models 4 and 5, an animal was assumed to experience a certain disease for 1
month if the disease occurred during this period. In Model 4 assumed diseases occurred only one time, and in
model 5, multiple disease occurrences at different months were considered as different episodes.

Results: AIC in model 1 and 5 was 10809 and 10366; moreover, BIC was 10926 and 10528. According to this
numbers and the shape of the Cox-Snell Residuals, model 5 with Gompertz distribution was the best model.

Conclusion: Models without time dependency tended to seriously underestimate the risk of a disease on culling.

Keywords: Survival analysis, Time-dependent and time-independent models, Lexis expansion, Dairy cows
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