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Introduction: The welfare of domestic animals raised in industrial environments using
mechanical and semi-mechanical tools has always been one of the main concerns of
livestock farmers, as attention to the welfare of these animals can lead to increased
productivity and reduced injury to the animals.

Methods: The present research, considering the importance of the topic of welfare, has
designed a model of cow welfare in industrial dairy farms based on a structural-interpretive
model and using the fuzzy Delphi method. To this end, the factors affecting the welfare of
cows were examined using library studies, and ultimately a final model was presented through
the design of a fuzzy questionnaire. The statistical population of the research included experts
and specialists in the fields of animal husbandry and industrial dairy farming in Pakdasht
County, who were included in the study using a snowball sampling method. A total of 18
experts and specialists in the fields of animal husbandry and cattle breeding participated in the
study as knowledgeable individuals in the care and maintenance of dairy cows. The main tool
used for the research was a questionnaire developed by the researcher, which included a
structured self-interaction matrix to conduct a survey among relevant elites and experts. The
questionnaire consisted of two main sections: one included demographic characteristics
related to the sample population, such as gender, age, education, work experience, and studies;
the other contained a pairwise comparison table of factors affecting cow welfare in industrial
dairy farms, where experts indicated the relationship between each component and other
presented components using specific letters. The analysis of results was conducted using fuzzy
methods, and finally, the nature of the variables was examined through MicMac analysis.
Results: The results indicated that among the internal factors, the health of the locomotor
organ had the least influence and the highest dependency, while heat stress and automatic
milking systems had the least dependency and the highest influence. The design of the
flooring in the stalls and corridors, as well as the design of the barns based on wind direction
and sunlight exposure, exhibited the least dependency and the highest influence. Among
internal factors, variables such as infectious diseases, gastrointestinal and metabolic disorders,
heat stress, automatic milking systems, design, size and dimensions of the barn and stalls,
standing in barns, animal density in stalls, flooring design and type in stalls and corridors,
density of dairy cows, barn design based on wind direction and sunlight exposure, and control
of radiant heating acted as independent variables while other factors played a role as
dependent variables. Among internal factors; locomotor health was the most influential factor
while heat stress and automatic milking systems were the most susceptible factors. Among
environmental factors; feed bunk and water trough conditions were the most influential while
design aspects such as flooring type in stalls and corridors, barn designs based on wind
direction and sunlight exposure, along with radiant heating control were found to be the most
susceptible factors.

Conclusion: Factors such as the health of locomotor organs, feeding and watering facilities,
healthcare practices, and humidity were significant at initial levels, while factors such as heat
stress, automatic milking systems, design and type of flooring in housing and corridors, hall
design based on wind direction and sunlight exposure, and control of radiant heating were
significant at later levels affecting the welfare of dairy cows. Attention to these factors could
be effective in improving the breeding conditions for cows.

Cite this article: Younesi, A., & Karimi, K. (2025). Designing a welfare model for cows in industrial dairy farms
of Pakdasht county. Journal of Animal Production, 27 (2), 207-221. DOI: https://doi.org/10.22059/jap.2025.367154.623766

@ OIS © The Author(s).
DOI: https://doi.org/10.22059/jap.2025.367154.623766

Publisher: University of Tehran Press.



https://doi.org/10.22059/jap.2025.367154.623766‎
https://orcid.org/0000-0003-0877-1566
https://creativecommons.org/licenses/by/4.0/

VFoF Ll (090 o )lous (pidd 9 Comn 090

TYAT-44Fx :J;{/u‘r{td d Iyt ily
# ”

Homepage: https://jap.ut.ac.ir/

i

iy oyl yais it (5 s (S5 3ol 50 L glF o8y Juko 21 b

BT ot S Wb | ommigy Lo pale

Younesi.agrig0@gmail.com :aebbl, .l ! ¢ paolyg ¢ oMol 3131 oKl it = cynalyg dlg ol pole 09,3 .Y
Kazem.karimi@iau.ac.ir :aebly .0yl ¢ ol yg ¢ coMuol 3151 oKl dautins = ynolyg 31y ¢ ool pole 09,5 ¢ Jgtume odimy g5 ¥

S

Al OleWb!

95> 0)lgen (Siledass 5 (SwilSe glan)il 5l ool b ixio (glalaima )3 il yoy9, ol cblges o8y 18R
Uil 5 e el Wge Lol cllge o) & deg 4 Sppody Cud 0dg sl Lol (glaaiiis
g Sllgus dy (S S apusl

099) 9 o B Ls Jo 3 4S5 L 0l g5d50 Coarl 4 a2y b Sl (el )3 ilReR (g
ol 00 (2l (6= Lo (il Ja0 3,509, b imio (5 slagg a3 gl old) Juo ¢ Al g3l6
by (2hb b Coled 3 9 45 (gwyp aglS o) 2 %0 Jalse c(slaibuls’ Cldllas jl oalital L olaia cpl (41,
o5 42 gl (20 5 £ogpld sloojg By 5 el (imgly (s lel amolr )5 Bl 2o (655U 538
bojo (s g lulis)l5 51 a5 VA sluss g0 8y adlas (B pdlglS (¢S digei gk &S Ndgy gixino
g5 &8y adllas 3 sy Slagl Sl IS g bl 0 3 ST AR e 56 g 5 sopeld
b ol o 48 1 eolitd 5 inggy s ordable (gloddiduny §| (ingh sy odlizalsyge Lol 3 olice
J ity 23,5 ks> JLolid)S g IRSS (3 (ol plosl 4 LSl e UL (Jolidg (o sle ()
o i et 6ola) diges & bgyye LU Cnen liasuio ol o g aly LS5 Lol i o
b slacs)laels )3 lagls o) 2 S50 Jolge (293 42 93 dullie Jpd (e 9 (llao g (Jid il s
LS gy il ookl b ) oadsedl)] claddlze plo b ddlie o o dlasly ¢ loliis )55 G805 ol 3 &S Dy (ixino
oo 51 enlil | Uit Conle Coles 2 48381 (535 sboy 5] ool b 4 S0 ot s oo 1535 o
L8 B (90 SoSe

9358 Oliee oS b o plul cadls 9y Jeloe o 5| & 392 o 51 (Sl gy gl sl
Sy Glie (0508 Gh> SSlogl (393 0d (s 9 (2lo)S oyl (Slopuiite 9 (Sisly 5
by QL g 3k y2jg s bl bl (B1b g agyaly g ool ST (b £y 292 298 n 5
9 )lS SYMBT (Sgae lacs)lon baysin (J9)3 Jelos (S| 39 3985 (n Tk 9 (Stly (S
2 el @Bl g L)l sl g ojlul ¢ 2l (Slogil (93 b Slaptim ¢ 2lo)S oyl ((Sglie
olelp agllo (b (g yud slagls 1515 dagal) 5 ool S £95 5 2Lk @Il 5 el o515 )l
slayiio il Jelge plo g K392 Jiwo (sloyeiite (15 3 (B GioleS S8 g LBl 6 3L (g yma
Slaptuns 9 2lofS ol 5 (IS0 (S plal Cadlo (Ggp> Jelgs o 00,5 Wl ) il
slacudle gl g )8l Jelge Jaome Jalge o jl g 8392 Jalge 0 5ndepil Sslogil (893,08
o olsly plls (Sl dagaly 5 olSle S £95 g (AL Jelye g (03I ,8L Casb) 5 (il
392 Jelge (il 3B (G Gl S U589 QL g 2k (b

s g Jgl s 3 Cagloy g (blige slacudlyo gyl g 1551 ¢ Ll ol s el 36 oS s
Phl dmgyaly g olole S g9 g (phb «Silogl (D933d Slaptn (oS oyl pla Jolge g 5%
L3l S5 (g Slagls ol 2 5o Sl zohaw > B inle)S S5 g LBl g5k (g e (el ol
Al 50 lagls oBy9 Ll d9m0 3 Wl e o] 4 g5 &

gy Alio 1o £o5

VY[ ALY Bl g & U
VEF/AINY 16,5050 & ,U
V¥ NYO 1y dy G ,U

AR TR (RS - P P v

o jlgads’

(i (s slog gyl
415 o5,
Spndi= gl b (o5l Lo

V) YV ol ltdsr dppuiti STy b o imo (S yud slags)lols )3 lagls olsy Juo Sb (VFeF) Wb ¢ 0,8 5 Lo ple iy sdliuw]
DOI: https://doi.org/10.22059/jap.2025.367154.623766 .Yy\-Y-V

OROIS iy ©

Ol oKy O] duwge 2 gl



https://creativecommons.org/licenses/by/4.0/

KR ot 05 B g sy Lo gle [ Cud Sl Gliw gt (siviio (6 pidd (sl 5 S0l 43 L0gl5 0l5, Juto & pb

doddo .
Siloppld S ore i S olEeMol 5 (elnsd @l laasr el (e el A paasS dg2l:
a5 Jls )0 plae lilgws ol8) poras J(Rushen et al., 2004) cul oiile by Pluwe oyl iy | coly oSl piunw
ly Lo g Cute (dble OYb 5 Glolus! ailg o llas oS Sloduoy aoes opl & 1S i (Sibdy g 029
) liwebl Jgas p 85 5eld g ()l559liS” agi ¢ i and i (Fraser, 2008) 3g; S peio b glows 5 (gell
I aley g ddg Vb oySles g 4Bl hygn e Mg lp & 2 SUlse > 0gt il Llyd
Nicks & ) Wb 0 a8)S a5 s 2l kulus o Sllas glp wadls fleed (b slag,los
>hb 3 o Liolul g0y 4 angi a5 wlosly olis p3 Wle b 48,5 sl cla yimg} .(Vandenheede, 2014
S8 bl sbsilan p22l 5 W Gl (ooladl joe Job wdlo 4 ok 3o b alS o pie 5 oSl
.(McPherson, 2020; Tucker & Weary, 2004) 5,5 salg>

Slobual STl g 590 (SK55x 5 2l (e (ploj b)) 5 Wilupsrde (Ss5e 4 (gloanlé d8)s ojg ol
20 able Cunsg b cllas blo)l (Se8s S 3,k ;| (Mendl et al., 2010) >l >59 bl lawgs
Ske ssba dsyie Sllas oldy Sbj)l glpy cllas p we sl sl | edliiwl 5 Conl pro Hluws laxe
GBI L Ny e gy o 5l Sl asul wloly LU koas Sblge oy 3900 sl cplplo ol oad adply
)3 a5 30 pb cute Ol sl plbcusyd (S ealyd 5l U By cblie LU Sl e ol fosge
.(Descovich et al., 2017) 4.
5 (PEL) wolas conl i s b (SUI) oSl 5 olizal asli o (CCQ) 45 oy cu s by ' (CCH) o5 ols, asls
S s Sygody (asld cpl CunlaglS oy p sl gl i buws gy o 0ld) adld duolxe 5)S o)l oy
@y yx5 odliuw] (sl 5 colyiwl b claglS gla fols wiles 13 35290 saglS IS 4 colpwl Jb p» slags
Cal 039y Lo po 6y (SoglS 018y b aST Ll 3l S (Cook et al., 2005; Von Keyserlingk et al., 2012) 5,5 .
Bol ‘) 395 o ).’u.u.’ QUP L)"‘ & |)> ;Q.,..:lmo] (69)"5[.‘:.’. 9 w‘w‘ “‘:’.;\’:" Jm Ls"")b ‘JL@ LS‘):’) L')K‘“" la;‘).w
A Mol jlas oSl 0id o0l lis S poud g igesS yw dlaily (Arnott et al., 2017) 151,38 o sl J5b
(Dippel etal., 2009) cul 5 i py (oe3tS b £5l50 b dunlio jd «Sidio yin b g)l50 50 (353

35 bt o IS 5o (6 slagls Caodh 5 5, 1 lgicse 8 Canl Sllge 1S sl (S
b awslio )0 gadipe g pp s gl olls 0 gl (ol ol I oolitw! Cluls J5pS dlasd 5 oS> )
295 S (eSS Jade & ol 0 5 0K 3L lagls oy (g9 p lgis FBes s b slaolSol
9 Sy oS g &S SYleal g Jxb &S Cuwl odds asuine (Cook et al., 2004; Kester et al., 2014)

ol 0k oy S (Slagls )3 oldy oS SS9 Site slapaSlE Sy g oy Jalge b Sk

1. Cow Comfort Index

2. Cow Comfort Quotient

3. Stall Usage Index

4. Proportion Eligible Lying



)f'f‘,a,ao)w‘,,w,Ma),a“fo/ao/.g,f,f Yy

rdond (gyle i oyl g (Blo ps dSle b iS5 Lalises glgil (opl  0gMe (Gieseke et al., 2022)
slp oloyw 9 (oS S5yt e a5l Aok D92y L s (poped 3 Epe g S (S
.(Bewley et al., 2001) cul jlguid (5 puis slagls old, ;| cladlos

2B s slagls pls oy gy puitennd b s jobt Wlgie 35 ey (pte Slapaenas
S5 ¥ S 55 b Silage cslaJsho S oS nelS 53 i e > S by SIS,
b o b Slogw slashe 2lasi p )28 Cotle STy jl o3kl g an3 o0 &) ot )l i e 53 Jolo
pyg 4 Mol Jhas  Sis 0,93 Job 0 Jgexe lacSign 51 opl p ogMe (Wenz et al., 2007) s> o ialS
.(Doherr et al., 2007) 2> o ialS g)l50 o 1) b cov oyl

a3l (b oS sloalS )3 g e eloe g o8 Lol (slaasls adlae 5l stalcumdas guls obol,
(Y0 (laid) ditn b padls cp e J Ml ) bl aSla 5 diplee ) elitel asls o bl
g 3l 3yges sbjlid Jlosl (ials (5 Jials )5 wlgie Slegil (53,0 saolily oy Gl Glalllas
S baply (oM Laisy> ol (] & 39 @Bly S50 (D930 Ca pld (plius] loj LIRS Siags den Iy S,
o8y Jolge ol oyed Slagls g9y » lapiagh @l (AT ohlSen 5 ailals) cul pSputa cdyiy
lr Cudgizme cp it (alo)S oyl aw &3l (Lt (pla)S eyl 4 Gl g b g S LSl (oonen
9039 v5 b Mg Culld 3929 (olo)S oyl (e & Sl )3 (g 4S9k 39 gl o) g (5y90 00
2 g b tmgly | Jols gl (Bang et al., 2021) g a8 oS5 gl (Sujid Cumdg 5 0 s
s Mg wge bog)S )3 (wypdjee slagls & oy (LS lagls oy g 3 Slas 095 (oB93 b e
(Lemcke et al., 2021) Kxboy b @ 1y (65 i Lialol alaw ¢ 2l (o5 i

S glbblase )3 AT Sy & 1300 GUS b gl o) 5 colpil ploj 59y 2 iagh s
Tucker ) Lb oo iol38l (g o (polius] 4 joomo glS 5 LS o pl)d Lagls uiS 1> (gl (gacluol byl yis
S b3 03 05 4 b gl o) &y bgype (glas sl g9y a8 Spbnl Cldlae (bl (et al., 2021
5 gls 4 ol ol )3 Wlgie ngi slasygld 5l suieoye &5 03,5 pasidie i Cumdy g iy p)g
(ol sbcudlye 13 dguy a5 Wl L Slalllas Cyisen (Silvaetal., 2021) 34 dly She lal old, yiol38l
oldllas (De Vries & Marcondes, 2020) 33,5 o (s slagls (g)lal lis jiald cel is 4 oSl
4ty oSl Joe (3,5 5ad o (Sl 4 dogi a5 0 LS w5528 3 (6l slagl (2 (sl Al
Jsb 3 26y Gl SSon (@bl 5 e kulyd b cuslie Cllges Sl (lo)S oyl | S5l sl S0l
Ao 53 i Oldllas pbsl 5959 L .(Mullan et al., 2020) 5,5 1,8 sble cpl olylaely JI5 jemws » b Jlo
alllae oan gyl Sl ol 45 1,8 aalllandjge 58 arazs Oyt YIS Jalse (1giSTh s b (slaglS ol
5 o 5 iyl 1 odlitl b g (636 delichury g gy Ul o 5| spiSort b 45 Canl o)yl
nglS 05,y 50 Jalse cpyimte ok 4sly byl 4 cldlae ) & lolge ogas ) 3l lolis,ls
23l 05> cnl Oy 5 lelid ) aub 2)50 Jelse (caglyl g (saatod 4 Coles 13 g 29 gl Pl

I TCITR
slobols” Gldllas jl eolatwl b lunl .ol oad oolaiwl oS 5 S (hg) 90 yb jl yols imeh plsl Iy



1) ot 05 B g sy Lo gle [ Cud Sl Gliw gt (siviio (6 pidd (sl 5 S0l 43 L0gl5 0l5, Juto & pb

Jolgs o Ghy9x 9 oanel> srojer GLlid)lS 5 By 1 dtey 5 5k dsliduoyy (b g &S ©j50n
b dayline g Jolge cpl w9 Como anl jglatods s b () (Giabo (§yed slacs)laals 53 ngls ol
S (A gy 5 Glee Cpgod [ple S g 08 owyp (51 welidiny (b g (oS addllae S oolinl
sl e 698 Ml S il -y gy S Sl g ales oSl Caled 3 g 0 (o
L (Hader & Hader, 1995) sl o ywwd 0 cyelaol 5 JoSU il a5 (60)lse jo 45" Cowl 255 bls)
(Wipgs (5 lel axel> .(Keeney et al., 2001) 54 o odlitwl 58 o 5 29,5 glanl 4 slows Gun
5 B bo )t Cunsd (T (e o g ixio 0ged & glS (D95 5 Sig el slaejir (5 5 Lol
0y b b pe Clegge 4y (Lol GBIl «iniodas 5 o lakaxe )3 6y sbagls (0)95 (N5
0jo> 0 ol8T 3ly8l laicds oI5 yhygy 9 (gygpmeld lrojex 5 15 o lwlid S 5 a0 VA slaws 5)ly @llgs
oged j dalllaedjge dged QL] pslateds Mdges cSpd adlllae )3 gd lagl IS g cudlye
15 03lital 3 palglS (¢S diges

o) 3 S ws ooliel 5 jimgh by oddaiile (cladeluduy jl (imgh (lp odlatuldyge Lol I3l lgicas
Aol y 4035 by Lol )5 9 G0 (o )3 (P s plosil 4y Bl )l (lolaidgs u pile (b L
o i ysmed (6 )le] digas & bgype LS Cmar Slaseto Lol oS gy atily LS5 Lol Lis 93 ;|
slagglioly 3 lagls ols) 50 Jolge (295 4 93 duslie Joi> uized 5 Sl 5 (Jid dils Mass
Sy jlodlizal 1y oadedl)) cloadlye ylo b ailge o (i abasly (Lol ) 5 (555 ol ) 45 05y ixto 50
b slabols ldlas jlond slulis Jolge  xiwcons (g58= > ol & cabyy jl G 08 o (asuin
L5 a8 33,5 o0litl 4lgY CVR (905l 5l 2lgy () solaioss (285 ol 2l 5 gy Jaos 99 5l oolizl
b o glolis Jolge ooles (alg) Jalos ol (50 (slagls )3 o5y L ond glolis Jolge 31 S5 5 b3l ol
gl ol ggdge b Ml Jelse ) o S i pcnl 35 €85 )5 2l 3,90 CVR (ygail 5l odlazal
b iy calisee Jolye 5l e olsy anl 5l s Slodgs lagpe miuo (s (slag)laeld ;3 agls old) cou ax
5 Ol jlaise o g Jolse bl b5 P o 0 odlatul (bl b)) i CVI el 2 4SS
alsl o5 olge ol alo po a2 5l g Calo 3 85 118 (g0l 5 yp2)90 9 AL 33 Wlodgy 5 15
235 olitwl (5568 Llos gl

b sl lelse 1 0g; 100 Ve 51 5V glsy bl a2yl 5 o dsliusyy 3B (sl p5Y byd
Jop (535 ilotine cap gl i) il aleS JS bl g ok iy s eluly laglle
(o s alal e Jelse lpear bplle Gl il 5 (dadd GRS S ce bl (Yo
23,8 Bl adlllas Sl adgl (o )l 5l (awge 9 p> 9 Ll S e ()low i6y9)k Mo AiSle elge
lyt idge &85 ol 3 33l g (Sl dyse Lelse (B3l b g Jolse cnl jeln gk pod (el Caly
cshole g Al pe ol 53 9 8L Iy 0 5V LSl jloaddil)) Jalge dan oS 03,5 jasuine S pgd (il
s & i cpl 025 (pp 38 S by e belgs g9y p sl gleal I bl (gl 3,5 Bl
2o opl g ab 4Bl ol Jlee lyisa Gob cab glaal S 5l S e (gl B8 4 by slazusly
ol clmolnd o B 5 plas] 5 4 aloe b 13,5 mads 55 VA im0t 5 sl3l IS sl
g QLI 2l Jelge plgisds Kag )15)55 5 0SSy



)f'f‘,a,ao,w‘,,w,Ma),a“fo/ao/.g,f,f AR

3 S plomil e sy slogls 5135 350 e Jelse Y g

chee Jolge S S delye
Ol oo (355 jaed C st gl h
Siylge Slad 5 0jiul (ol cr Slabie 5 L lsS Y] Iy
NS Cr LS Ir
Aylee 5> ol Cs wlo)S oyl It
S £95 Co oSl ealpal )i, le
il g yg3] (o2 Sibgd oylej e Ix
oSyls 3 gl w515 Cv " Soilagil g2 (Sl v
L5 Ca S plul cods IA
logyaly g olSole Ui g5 9 b Cs
sl bcudl e Cy.
Lo> Cn
03y (slagls WS35 Cyy
Caghy Cor

Gl 3 s e ol gl Sl O

T N

A st 39> Jalge atiod 53 Jole ol el uigbiolizal g ol (235 (e o o el § 48 o (g5l oS 28 el ol Sl

(lral g oBBS Glad Gl @S sl (g, Jelos g (S9p else o I S Jele
Loyl $la5)] ol SialeyS J 58 egylbals Juw o 513 dadlgus )3 1o o (g5 (slos pslid ¢ Sloy> slaanal,3
By 390 & bl Gl cud 5 (dadd Glole)S S e Gl gl dip (135 il Caa
S slagls ol p S50 Joloe o 5l &S gy e Jelge dlox I 15 w95 oatiS S b lulid)lS o 5]
ool g9y p s Jabos & 28,5 5 40l 3)50 aome Jole N0 5 59y el Cutin ol o wiad Bl
() Joie) <85 plox

&6 Olwlxo .Y .
) sl Sl lops o8l a8 Jbo > 0gd 0 Gl alad dlael LIB o 8,8 wlylas ¢ i (A ey )
e dleis] il bl il cpl g WS Cushad pas e Jleisl sdimd lis opl g S e odlatwl Hlas ol (ol 095
by 381 5,8 5 b b <8 5 ool cal yiny eyl 35 ()il gjl (cladsgarmo b cuslad pis
@ ey plesl sl yelaie py (Azar & Faraji, 2010) 15,5 1,8 oo )50 (556 sladcgazee 3l odlaiul
Gy Cogae @los 51 jbgy cpl o (Murry et al., 1985) wis &)l 56 s g, olee cov (o518 (5,05 b o
[(Kardaras et al., 2013) 545 0 odltwl 45 18 jlai als L

Ishikawa et ) 151> dswgi 1) (5= a)lSy wla)oSl o> 29y 3 3B 6y98 65 S b oS g
29,5 By s gl gl o905 )Ly 5 Sl 1 G e 4 da g 0 (5 A by, e (al., 1993
boasye o glaodhy Jdow g gt A5 gy | S5 Gbgy cp! 2la! J>lye (Cheng & Kuo, 2009) !
9 (V) JSs illas (536 (glmas goome 4yl ay)las I ool



Yy ot 05 B g sy Lo gle [ Cud Sl Gliw gt (siviio (6 pidd (sl 5 S0l 43 L0gl5 0l5, Juto & pb

’ Ll (sl alos gyt 5 0I5 8 s |
| Lol i 5 o |
| 8 bt ol s 5 5 05,5 5

> ladalicas p 3ol 5 bk |

o asls 4 glias ‘

(Hsuehetal., 2016) (3l als (g, clyal Jolyo oY S0

ki Wl o 50 s s Aope 39 0 S5 s BOS] oS 28 e bl B (5 ol 5
S slynl jd e 4SS L(Ling et al., 2011) dgu oo hBgie S kil Jolyd Cygo pl 4D g dwp (V) oS
35 25 s gload (g3 il 5 (o (b (sl Sinyge B el b bl 5 el 55 b o) (i
Cavalli-Sforza & Ortolano, ) cusl y&5 YA B VY (50 LYY U cuiin oy 853 BL Jgene ojlil .(Mullen, 2003)
Ol yged slagsylaely Gl 5 Glpde (S pingh 5l (29,5 OBy Bl slasl pols iagyy 5> (1984
3 oslizal b (s Jolyo 15 <855 (sl SIS log 5 bl cars ot (Siag o ololy o 3 Sl
293 0 Sbaliny (P glasl gue )l W08 Sl plulid (Jolad b sedia (g pSaises (b,
A5 Gpslen 5 g (SeigrSlleged 4 il sy (555 & (e yied Sl &S (o350 )3 5 (55> g0
4 oyt S polio & i oy ES B ypagse o) @l (S g skt eSSl
S8 (e g 23,5 Gl Al 5bas Jlhns 1o 4 borpe (58 (xle 5 08 a5 (556 (o8 ki
T 30 gy 210558 Uhgy ind 21056l ol jolie g edlunsay Jlas o 3)50 3 S 4l b
03)5 o (38 dae (b (B5)) e (G5B Cugae U Hbge nj e JB 3 5e ol 0390 (JB 35 50)
Do oo odlatwl (g3l dlael I 5 5 clyla ol g5l jslaieds
e slaodly olyemdy oyl S5 Djg0 40 Cuslad pie b dalae (o &S i (556 sladegeme (551 dlacl
b S a9 Ll olsebl sl (mizen 0,5 JSAS 2ld (o yid g ile dapiie Ll )3 98 0
Bl e ple ke 2 (ly Baiedgyg dsgerme g Lo g dsgecne bajlns (dbpdaw g Laly) o ol
ol Lo 2,3 4ogazme g 5035 o 3B o 2 oS ol (ol ylime g jline 395 ol o599 degoone b ]l
s pasls Syl lade gz cpl STl s k0 588 o1 518l plalino 5 Jlne 295
byl Syt g (39> dcgome a5 ola yasld el Canday (adls o ol S pte degasme Colys jd &S D)5
S5 3 gl e sl S oo S (68 (555 Je il s 3] s 9 5V 3 iy s SIS
» .(Gorane & Kant, 2013) i sdlaww! (ISM: Interpretive Structural Modeling) (¢ yuusi— st b (g5lo e

28,5 plodl Jelge (595 2 35 MICMAC o wadanl Jalse (i b)) jolaiods oles



)f'f‘,a,ao,w‘,,w,Ma),a“fo/ao/.g,f,f AR

Sy g g saasl f
byye Jalge oo (e Llgy S0l 48 391 (g pmdi= (5515l Jao (2 13 plS gl (5515l Lelss g8 yile
Al g Bad dulie [0S0 b (9] gt (a9 (S9p Jelye g (a9 (S9d Jele Sl S e 4
il laguly o 5l 5l ploal 4 (ipsy sl 03l Gl dbgrje (295 e & pasuie Jeslljgios olul
N3Bless 3 55 se o9y ) edame 9 (S9y0 el o (295 Latlyy pegas > (B 3 5 lelid)lS saxie )l
A g ol adls plysa (295 kailgy J1 S g2 baye Slgh8 VL s o B0 ool JuS]

il @l oulply D9doe fids S g jho el p e (29393 il S 4 )l lolidgd  sle

VoV sl oin)is o adgl awyiwd upile 4y lolsings

OB s & dagi b 39y Jelge adgl ot o b WY Jgd

A Iy Iq Iy Ig Iy Iy Iy Jolge
\ \ \ \ ) ) R
\ \ \ \ \ ) Iy
\ \ \ \ \ ) Iy
\ \ \ \ y Ie
\ \ \ \ Iy
\ \ I
\ \ \ \ Iy
\ I

SIS 55 &t b e Jolgs 4y gy o e gl T s

Cyo Cyg Cyy Cyy Cyy Cy. Cq Ca Cy Cx Co Ce Cy Cy Cy Jolgs
\ \ . . . . ) C,
\ \ \ \ \ \ \ \ \ Cy
\ . \ . . \ \ \ ) \ \ Cy
\ \ \ Ce
\ ) \ \ \ \ \ \ Cy
y cs
\ \ \ \ \ \ \ Cy
) . \ \ y . ) ) Ch
\ \ A \ \ \ \ \ \ \ Cq
) . Cy.
\ ) \ Cyy
\ ) \ \ \ \ \ \ \ Cyy
) Cyr
) ) ) \ ) ) ) Cye
y \ \ \ \ \ . Cys




AL

ot 05 B g sy Lo gle [ Cud Sl Gliw gt (siviio (6 pidd (sl 5 S0l 43 L0gl5 0l5, Juto & pb

e (v ywd i yilo Y LY

oMl mita (yized g S8 (e cneS S 92 Jelse 1 S el ceodls g alo)S o el (sl i
oS bl Slegl (890,08 Sapianw 9 (2lo)S oyl oyt o (Kily (noie @b (S el

(¥ Jgi) L5390 (Suanly a0

Jo cidg 3985 s 208 Sl Cag) 5 il slacadle gl 5 )3T slb ke § 398 o Tt i
5 ol g olule S g5 g (b lapite 5 (Sadly (i eVl b Rl clacdle piie S

K3gy (Sily 58S I QBT g0l (hig yeue eluly ale Sk pizen

398 i el psliteds (53 Jelgs (led (s yid il @l £ Jgia

3985 yl5a0 N vl <l ol <l vl yl \1 Jolge
5 \ \ \ \ \ \ N
5 \ . \ \ \ \ \ o
5 \ . \ \ \ \ \ o
\s \ \ ) ) ) ) ) ¢l
£ \ . ) ) ) \ \ N
Y \ \ Sl
—++— s/
\ \ \ \ \ |
0
Y/\Y \ . . . . . . . Al
A \ s s \ s o 1 Siunly 30

398 (e ol polaiods Jae Julge (o5 (i puile @l 0 Jgsa

3585 4155 | Cyo | Cyg | Cyr | Cyw | Cyy | Cy | Ca | Ch | Cy [ Cu | Co | Co | Cr | Cr | C Jolse
Y \ \ ) c
VY \ \ \ \ \ \ \ \ \ ) \ \ Cy
VY \ \ \ \ \ \ \ \ \ ) \ \ Cy
\ \ ) \ ) \ \ \ \ \ \ Ce
Ve \ \ \ \ \ \ \ \ \ \ Cy
\ ) Cs
\ \ ) \ ) \ \ ) \ \ \ Cy
] \ \ \ y \ \ \ \ \ Cy
WY \ \ \ \ \ \ \ \ \ \ \ ) \ Cq
\ 3 Cy.
5 \ \ \ \ \ \ Cyy
) \ \ \ y y y ) y ) ) Cyyr
\ Al Cy
¥ \ \ \ \ \ \ \ \ \ \ \ \ \ \ Cy
) \ \ \ \ y y ) ) ) ) Cys

\ \ \Y A 1 Wy I W o [ a e | W Saly e




)f'f‘,a,ao,w‘,,w,Ma),a“fo/ao/.g,f,f iy

Je ey Glp 4l pleed e pule (owyied g adgl mple (wpies @S Cwl S5 4 )Y
W85 B SeSun Jelos Coles 3 9 - gy liS Lo

Sy — (5 LSl Juro o 35 T Y
055 i e g (99)0 Jelos e )3l S (lsie b (olapl S oadplnl (anpdaw Sl eolinul L
ol Job Jol aw 3 (S el codler oS 0y (LS (S9p> Jelgs 3 Bajesite dbpdaw 4 by @l
Taw 3 oSl el )8, 5 4335 ((Sdgplie g (5155 CYNBT (Sgie Sbaisilon s> aw )3 (230
{7 Jgiz) 28)5 slo pow gaw 53 Slogil (893,08 Sl 9 (2lo)S (ol (oled 3 9 pow

» gy 5 (milage slacudlye gyl 5 sl &8 3 L (Y Jasn) e belss siuady Grizen
2 el STy il 3 ol g aw 53 bod 5 505 i 95 pgd gaw ) Bl Jore (53,5 008 (gl eaw
(aled ) g oy gaw 3 ol 5 dlee Sl 5 ol ((SLb e gaw ) b Slagls W51 5 WUl
o > b piale)S U8 5 Ol 5ol (559 e bl il (Slb dagal, g oSl S g 5 AL
Ol Jl @S0 &8> Fomb gohw o 4 2V ol jl dopa o Cusl s @ pjY MBS Gl el
39 g0 039381 ] (8,85 (3o 1 g 4lS Lo padls (dg,sb

590 Jolse 31 < 5o (gl (g padim 6y l3 Lo Jio s pobaw (e 1 Jgaa

£ shw Y & Y chw ) &
boyS oyl =) w9rs sbglen —) Dlbgd loj e =) S plul ced =)
Silogsl (o593 poid (SlBpitampw =Y Sglio 5 (ol YS! -V
PRt RNy k=

oS s leal ! Hls, -F

e Jolgs 51 S o gl (6 pmaii— g3l e calisee zolaw u,«.::uv Jg-\é

¥ g Y chw Y daws
Four 95 OlSsl Jomo (535" a3 = eAPRP R
495 -V bl slacudlye ¥
Lo> —Y Cogby -V

1 ghw 0w £ gaw

bgply 5 ool S g5 5 Ak ) olula g dia)lag dlail g ojlasl (>l ) Wplee 3 gobia! -
o ool gl sl b —Y oSyl 53 pls 5515 Y
bl g ol b S Syl o815 Y

s keSS -

SoSan Juloi . F ¥
(oS oyl (Sdalie 5 ()55 GYWS (Gsie il laysie o5 Ob i g5 s @l
>hb ol )3 el 1S5 wi)ler 55 ol @Gl wiyle sl g ojlul (b (Slogil (B9 b (gl ptiaas
itle)S SS9 Bl 9ol 355 e el bl (Db gy slagls o515 dagal) g oSl S g5
P e oISy pll ol (payed floj Job e (el ppinen gy S lajeite 1 )3 (oAU



YV ot 05 B g sy Lo gle [ Cud Sl Gliw gt (siviio (6 pidd (sl 5 S0l 43 L0gl5 0l5, Juto & pb

bl woles ;5 03,8 Wl 1) ataoly (olo pisio il Cagby g Lod ¢ iligs (slacudlye ygsuiol 5 5e3T (Kl o
CVgm Cublo chls w95 g s £95 (Sl ol il HlB, WS o piio 45 3400 atie sdelcanda

(Y JSs) 2654

Jolge Mzl (lse comasd polaiods (e slagls oldy 1 5o Jae g (950 Jelos (slp SacSin Julos Y S0

€ 035 el Glgn g Ay 9 Jitee lopiie 4B dw d bysie (556 Lo mls el
S polis layiie | S5 nl g Cpnds lag] (Sidly g9y Lol il (o589 g5 S sloyiie
iy (glo it oS o> uBlIS Bl it (Bl 2 o0 ] )3 e ol b g At anglS o 2 I35 50
G )3 (s amle 23 b e ite el S5 4y a3 i 5 b clagls oy b cov e
Higlod o0 3959 Lagls 08 g (ol porde g Jitue (slojuiio (o dlasly ) Shasd (sl pusite

O g (il iSiaw (WAY) o )Sen o (Jaillabo (VYAQ) (lai8 (W) ) Sen 5 Gl (gawge Slalllas guls
9 Aiyley (49 (slad @ bgrye Pl jI S o a8 oy L 0 (2020) Mullan et al. 4 (2021) Bang et al. (VY2A)
05 (s fasine i Lngls oy dboges 1973 (Slgm slod JS (s 5 olSels 3 gl (5555 g

D35 13y Wwadlge plo 4 Comd (VL (Stunly 90 I Lol s (ipmd 3985 (5905 Ay (sl puie
s oMo (B9 Gloj Do Sl 50 Wlgie lagls ol 4 g &S 0g ]l Sb @ls ol
(WD) olaid Sl slaadl b pols opl b 28ly She Cugb) g bod aw coles ;5 5 udligy slacudl e
cayllas (2016) Solano et al. 4 (2019) Sharma et al. (2020) Mullan et al. (2020) De Vries & Marcondes
w8)S i 3 Gl polie plysar 5 G (aiad)a8 (Siuly 9 3985 (595 45 b (LS @S owizen (cudh
b (WR0) oliud (IYAA) ) 5 (515K wg 48,50 00 Gldlas b sillee dlie (pl &5 W oo
g (2019) Sharma et al. 4 (2020) De Vries & Marcondes «(2021) Tuker et al. «(\Y4Y)

S yhels )3 lagls o) Jao (Al «SoSye IS 53 odd oy p lojiie Canle 4 a2y b coles
L g lome ©jgots dtnly 5 (sgm (Jhime Sloysio 5 Jdo 3 & Cunl 155 @ pj¥ .85 plonl (gt (6
e Sy slacs el )3 lagls o) o s oy Wlodd (b laglS eld) L bl o o (i 4 ags
ol oads o3l lis (V) USG5 5o



)f'f‘,ajao)w‘,,.:.éa;Ma),a“folao/.g,f,f YA

Jiio 5l yiio
woigas s g sl
(oSgdin —u@,:.l-.ﬂwq iy 5l 3
o
Falagi g8 ol s .. .
g gloy Sae
oy sl g 031l o2 10 .
oSl 48 cyaliast o g2 Pl e
olfl> 43 4l J5 o515 1 L R ]
ol 48 08 b slagls 1 5 ol 5 5957
S g g oMy AT £ g o2 0 # '-ﬂsl.f Sy (it 5l Casilyo
NTE SRR Y R TR coiion 8 i gl g e L2 s
sbieg )
el e J 5 e

— —

Al
sk 3138 St il
S E
dige

w,\fh UL.\»).Q(» Sxuo (G s dmd)b..ob 5 om@\)lo olé) J..\n Y lst

S9560 b dluly Slajesie g (Ngn oo saio b gl 3 Bagls 0B (sl ensal)] Jao 5
05 15391 s 35,55 5 S polic 31 693 3985 sy b Jino (slapuite 45 oy BIS 1 VU Sty
RWCIL )»bpou)»)i’.) oy bl 5 4o dlol b

Ol g (5 3540 .0

Codls (g belge o 31 45 €8S am i Jolge (Stuly 9 3985 i L 5l oolunse gl ol
D92 Sapians 9 (2lo)S ol Glayiio g (Shdly (pF0ke 9 398 Olie (r RS Wbl (S el
Slgi oo Slogil (D93 s 4 25 Cplply 39 3985 (0 Sk 9 (Shaly Olise (250 b SSlegi]
g ol & 2k gy slapsie (Jacee Joloe o IS (aio (6ed (9B 0By d9m0 4 (ylews S8
P b oS Ndg deb Pk g Sty (eSS QUL gl b5y e bl gl (Slb g lag)al,
oxs (g Wyt (Stuly b JMaal Jai 5093 (65 ke g ol 4 b ob) dig psliton; olSyly g e
(o) Lol ((Sdplie 5 (D)l SINS] (Sohe saglon Slyiie (o elss o jl S cdS
ool ) oy @515 il 3 bl @Sl 5 d)l Skl g ojlul (b Solegil (B93,0 slapiuse
J5S g Sl g ol (B39 e obly il Sk s slagl w515 dagyaly 5 oSl S 5 g Sk
Ol i 1S Wl ) dtaly (slapsie (i85 Jolge plo g 839 Jits (lajesite (485 )0 (26 (ule)S
ool 5 )5 (S pll oM 93 Jelge o 1 &S 285 o e el b )38 8b
sl g s3] Jelge cdmrme Jalge o 1 g W22 Jelge (5l Solagl g yed sloptan 5 2o
ool gl Lk dagyaly 5 ol S g5 g (b Jalge 5 (I 80 Cugb) 5 (ublige slacdlye
Copdo 3 35 o oy ggeme > W2y Jelse iyl il Ltale)S SS9 QST g ol by e
2 olhy (adls b8 dogs agl (6)I8,81 5 3585 lime o dogi b aome g (390 ulse & (855 (slacs oglS
Wb dgu a5 o e



4 ot 05 B g sy Lo gle [ Cud Sl Gliw gt (siviio (6 pidd (sl 5 S0l 43 L0gl5 0l5, Juto & pb

oo it 9 S 3l .5

aplas plogl wsliduy b wliles § SYlis 6)g5S 5 Seriun slodibols )y i omdgs Uopale
Alie st 4t @l 5 Slalllas younds 5 Lo dbosls (ylol oo 5 43355 clusloe plosi

@l S s o bR plml Jole ol (aghy (Sb bl gleialy skl f g0 S GBS
Al giloaled 9 il

I Sl No Y
Alodges coley (ale gl cnl JLisil g plxl )3 1) (SW] Jgol &S oI5 ing

&l oyl A
Dyl 3935 By awg z8le 5 )l digS gun

S0y g S5 ]
odlatwldyg0 Loyl (clmodly a5 b e cpl )39l aldS g cusaSh buoyas ol )laely aslow] pyie gt )
20,5 oo (S10)A8 g S ol 48 )5 )15

Qb )

2 (S5ly) Slogil (189360 (Sl Sl (ITAT) (s 1835 5 5L «obos fplis (Sbg) fojen ¢ lailbal
liiod 3950 o 0plilS OYpuarmo Cubby jl o 5 by npi slocsyslis (o pilon sl 1> 0By g ()i
98y gl (b @lie 9 (55y5liS

oo Lais alsl Cygpi csped o sl (WAA) dpdl (5itle ol o jliad ciabiylisee failey, (LS
VA« (V) ol (25D )5S Jeols |y SS) saziSolony)

b o pole 2 pug slopingy (o pirlen oyl o i o (dae slagis (ITAY) (uodexe (b
Ay ¢l (gla i Co g

o rlan Grandly sy o5 SadlS o gl e Jelse 9 o5 Salel (claadls  gygre (WWA0) ol
Ol (Kjold (cadd )by gl 5 (st >

Slagls yos Jsb p S50 Jolse (Bp e (W) Olen SR )3 5 jBldeme ()5 aite falbisw (liel> (sgmge
IVNEY WYYV (o pale dypuii (590 (63Laidl duuslo (slas)l29l5 1(£3)50 aslllac) pliiln

References

Arnott, G., Ferris, C. P., & O’connell, N. E. (2017). Welfare of dairy cows in continuously housed and
pasture-based production systems. Animal, 11(2), 261-273.

Azar, A., & Faraji, H. (2010). Fuzzy management science (4th ed.). Tehran: Institute Mehraban book
publisher (in Farsi).

Bang, N. N., Chanh, N. V, Trach, N. X., Khang, D. N., Hayes, B. J., Gaughan, J. B., Lyons, R. E., Hai, N.
T., & McNeill, D. M. (2021). Assessment of performance and some welfare indicators of cows in
Vietnamese smallholder dairy farms. Animals, 11(3), 674.



1F+F 4099 a)la.«.fv ‘,,.;;i«e, Connst 0990 :‘fo/.} U/vLJ}J K

Bewley, J., Palmer, R. W., & Jackson-Smith, D. B. (2001). A comparison of free-stall barns used by
modernized Wisconsin dairies. Journal of Dairy Science, 84(2), 528-541.

Cavalli-Sforza, V., & Ortolano, L. (1984). Delphi forecasts of land-use—transportation interactions.
Journal of Transportation Engineering, 110(3), 324-339.

Cheng, J. H., Lee, C. M., & Tang, C.H. (2009). An Application of Fuzzy Delphi and Fuzzy AHP on
Evaluating Wafer Supplier in Semiconductor Industry. WSEAS Transactions on Information Science
and Applications, 6 (5), 756-767.

Cook, N. B., Bennett, T. B., & Nordlund, K. V. (2004). Effect of free stall surface on daily activity patterns in
dairy cows with relevance to lameness prevalence. Journal of Dairy Science, 87(9), 2912-2922.

Cook, N. B., Bennett, T. B., & Nordlund, K. V. (2005). Monitoring indices of cow comfort in free-stall-
housed dairy herds. Journal of Dairy Science, 88(11), 3876-3885.

De Vries, A., & Marcondes, M. 1. (2020). Overview of factors affecting productive lifespan of dairy
cows. Animal, 14(S1), s155-s164.

Descovich, K. A., Wathan, J., Leach, M. C., Buchanan-Smith, H. M., Flecknell, P., Framingham, D., &
Vick, S.-J. (2017). Facial expression: An under-utilised tool for the assessment of welfare in
mammals. Altex.

Dippel, S., Dolezal, M., Brenninkmeyer, C., Brinkmann, J., March, S., Knierim, U., & Winckler, C.
(2009). Risk factors for lameness in cubicle housed Austrian Simmental dairy cows. Preventive
Veterinary Medicine, 90(1-2), 102-112.

Doherr, M. G., Roesch, M., Schaeren, W., Schallibaum, M., & Blum, J. W. (2007). Risk factors
associated with subclinical mastitis in dairy cows on Swiss organic and conventional production
system farms. VETERINARNI MEDICINA-PRAHA-, 52(11), 487.

Fathi, M. H. (2014). Environmental stresses affecting cow rumination, the first national conference of
modern researches in animal sciences focusing on environmental stresses, Birjand. (in Persian).

Fraser, D. (2008). Understanding animal welfare. Acta Veterinaria Scandinavica, 50(1), 1-7.

Gieseke, D., Lambertz, C., & Gauly, M. (2022). Effects of Housing and Management Factors on Selected
Indicators of the Welfare Quality Protocol in Loose-Housed Dairy Cows. Veterinary Sciences, 9(7), 353.
Gorane, S. J., & Kant, R. (2013). Modelling the SCM enablers: an integrated ISM-fuzzy MICMAC

approach. Asia Pacific Journal of Marketing and Logistics, 25(2), 263-286.

Grandin, T. (1997). The design and construction of facilities for handling cattle. Livestock Production
Science, 49(2), 103-119.H&der, M., & Héder, S. (1995). Delphi und kognitionspsychologie: Ein
zugang zur theoretischen fundierung der Delphi-Methode. ZUMA Nachrichten, 19(37), 8-34.

Hsueh, S.L. (2013). A Fuzzy Logic Enhanced Environmental Protection Education Model for Policies
Decision Support in Green Community Development. The ScientificWorld Journal, 2013, 1-8.

Ishikawa, A., Amagasa, T., Shiga, T., Tomizawa, G., Tatsuta, R., & Mieno, H. (1993). The Max-Min
Delphi Method and Fuzzy Delphi Method via Fuzzy Integration. Fuzzy Sets Systems, 55(3), 241-253.

Kardaras, D. K., Karakostas, B., & Mamakou, X.J. (2013). Content presentation personalisation and
media adaptation in tourism web sites using Fuzzy Delphi Method and Fuzzy Cognitive Maps. Expert
Systems with Applications, 40, 2331-2342.

Keeney, S., Hasson, F., & McKenna, H.P. (2001). A critical review of the Delphi technique as a research
methodology for nursing. Internatinal Journal of Nursing Study, 38(2), 195-200.

Kester, E., Holzhauer, M., & Frankena, K. (2014). A descriptive review of the prevalence and risk factors
of hock lesions in dairy cows. The Veterinary Journal, 202(2), 222-228.

Lemcke, M.-C., Ebinghaus, A., & Knierim, U. (2021). Impact of music played in an automatic milking
system on cows’ milk yield and behavior—a pilot study. Dairy, 2(1), 73-78.

Ling, L.I., Gao-bao, H., Ren-zhi, Z., Bellotti, B., Li, G., & Kwong Yin Chan, K. (2011). Benefits of
conservation agriculture on soil and water conservation and its progress in China. Agricultural
Sciences in China, 10(6), 850-859.

McPherson, S. (2020). Making stall beds more comfortable: The effect of longitudinal space and deep-bedding
on the comfort and welfare of tie-stall-housed dairy cows. Methode. In: ZUMANachrichten 37(19).

Mendl, M., Burman, O. H. P., & Paul, E. S. (2010). An integrative and functional framework for the
study of animal emotion and mood. Proceedings of the Royal Society B: Biological Sciences,
277(1696), 2895-2904.



Yy ot 05 B g sy Lo gle [ Cud Sl Gliw gt (siviio (6 pidd (sl 5 S0l 43 L0gl5 0l5, Juto & pb

Mousavi Damanab, S.T., Montazer Torbati, M.B., & Farhangfar, H. (2018). Determining some effective
factors on the longevity of Holstein cows (Case study: cattle farms of Razavi Economic Institute).
Journal of Animal Sciences, 32(122), 142-131. (in Persian).

Mullan, S., Bunglavan, S. J., Rowe, E., Barrett, D. C., Lee, M. R. F., Ananth, D., & Tarlton, J. (2020). Welfare
challenges of dairy cows in India identified through on-farm observations. Animals, 10(4), 586.

Mullen, P. (2003). Delphi: myths and reality. Journal of Health Organisation and Management, 17(1), 37-52.

Murry, T. J., Pipino, L. L., & Gigch, J. P. (1985). A pilot study of fuzzy set modification of Delphi.
Human Systems Management, 5(1), 76-80.

Nicks, B., & Vandenheede, M. (2014). Animal health and welfare: equivalent or complementary. Rev Sci
Tech Off Int Epiz, 33, 97-101.

Qashqaei, A. (2015). A review of cow comfort indices and factors affecting them in dairy cattle herds. The
12th National Conference of Veterinary Surgery, Anesthesia and Diagnostic Imaging of Iran. (in Persian).

Rushen, J., de Passillé, A. M., Borderas, F., Tucker, C., & Weary, D. (2004). Designing better
environments for cows to walk and stand. Advances in Dairy Technology, 16, 55-64.

Sangtarash, R., Mokhtarnazeef, Sh., & Sajjadian Jaghargh, A. (2018). The comfort of dairy cows, the
primary necessity of maintaining health (creating lameness or the result of lameness control). Eltiyam,
6(2), 78-100. (in Persian).

Sharma, A., Kennedy, U., Schuetze, C., & Phillips, C. J. (2019). The welfare of cows in Indian
shelters. Animals, 9(4), 172.

Silva, S. R., Araujo, J. P., Guedes, C., Silva, F., Almeida, M., & Cerqueira, J. L. (2021). Precision technologies
to address dairy cattle welfare: Focus on lameness, mastitis and body condition. Animals, 11(8), 2253.

Solano, L., Barkema, H. W., Pajor, E. A., Mason, S., LeBlanc, S. J., Nash, C. G. R, ..., & Orsel, K.
(2016). Associations between lying behavior and lameness in Canadian Holstein-Friesian cows
housed in freestall barns. Journal of dairy science, 99(3), 2086-2101.

Sultan Ali, H., Rouhani, A., Emadi, B., & Kidashti, M. (2013). The importance of automatic (robotic)
milking systems for animal health and well-being. The first national conference of modern harvesting
and post-harvest technologies of agricultural products, Razavi Khorasan Agricultural and Natural
Resources Research Center. (in Persian).

Tucker, C. B., & Weary, D. M. (2004). Bedding on geotextile mattresses: How much is needed to
improve cow comfort? Journal of Dairy Science, 87(9), 2889-2895.

Tucker, Cassandra B, Jensen, M. B., de Passillé, A. M., Hanninen, L., & Rushen, J. (2021). Invited
review: Lying time and the welfare of dairy cows. Journal of Dairy Science, 104(1), 20-46.

Von Keyserlingk, M. A. G., Barrientos, A., Ito, K., Galo, E., & Weary, D. M. (2012). Benchmarking cow
comfort on North American freestall dairies: Lameness, leg injuries, lying time, facility design, and
management for high-producing Holstein dairy cows. Journal of Dairy Science, 95(12), 7399-7408.

Wenz, J. R., Jensen, S. M., Lombard, J. E., Wagner, B. A., & Dinsmore, R. P. (2007). Herd management
practices and their association with bulk tank somatic cell count on United States dairy operations.
Journal of Dairy Science, 90(8), 3652-3659.



