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Problem-solving and Futures Studies in Veterinary Programs and Services

Alireza Bahonar'*, Hamid Sharifi?

1- Professor, Division of Epidemiology & Zoonoses, Department of Food Hygiene & Quality Control,
Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

2- Professor of Epidemiology, Institute for Future Studies in Health, Kerman University of Medical
Sciences, Kerman, Iran

* abahonar@ut.ac.ir

The increase in population and the need to supply foodstuffs have raised the importance of animal
health and veterinary activities more than ever before in the country's food security and
development. In this paper, which focuses on veterinary activities in the field of food-producing
livestock, the concepts of need, supply, and demand are defined, and the methods of determining
and prioritizing health needs in the livestock population of the country are presented. In the
context of problems in setting priorities, there are also important points such as livestock
population statistics, lack of human resources, rapid management changes, economic factors,
management considerations, the traditional structure of animal husbandry, insufficient training of
producers, and technical health officials of livestock farms, lack of inter-sectoral cooperation and
necessary support. From the country's veterinary organization, the lack of sufficient information
about diseases and animal health status in neighboring countries, especially Iraq and Afghanistan,
and the weakness of border and interprovincial quarantine systems have been noted. Also, factors
affecting the use of animal health services points such as access to services, feeling of need or
demand, assurance of quality, price and cost of services and insurance coverage have been
mentioned.

On the other hand, in recent decades, issues such as climate change, changes in international laws
and regulations related to animal health and environment, transgenic products, bioterrorism, and
drought, each of which affects the health and livestock production in some way, the need to pay
attention to Proposes futures studies. Futures studies are a science that helps to better see these
changes and prepare for them. The emergence of some new fields such as artificial intelligence,
remote medicine and veterinary medicine (Telemedicine), personalized medicine and veterinary
medicine, the emergence of robots in medicine and veterinary medicine, etc. paid attention. The
sum of these issues should make us think about how much preparation there is for the future and
these changes. It is suggested to make changes in the important fields of veterinary medicine such
as education and research, veterinary structures at the national and international levels, and jobs
related to veterinary medicine, in line with foresight and futurology.

Keywords: Problem-solving, Veterinary programs, Veterinary services, Futures Studies



Eltiam 10 (2): 13-23, 2024 VEY ATYY oY o)led V- 090 ol

g pld!
YYAYYYAY: Soog usdl L LS
eltiam.ivsa@yahoo.com

S, 4 g http:/eltiamjournal.ir/

fu"'f’cf,/&'.{ e

$290 Al

D=

S 3old 30 (6,50 5 g (paniid Gygesl b))l
"*fo.;.).,.f\ Q?.**J‘PLM" ‘r‘_s_m).u duo> ‘YQW aobld “4_1.»')‘ al)]d.am
Ol olEils o Kb pals 00SLisls (g5 9)gmodm] PHD (ggzeiils -3
Ol oisly (S als 0aSlisls o Sijuels soges (6550 (gemmiils =¥
oloS (S pole olSils udl jo (pyfroaiy] 0uSimgly «ghalsmansy ol ¥
Ol s ol ¢ (S paals 0aSiils ¢ 01de slge J,iS g cudlags 09,5 S yiie s s Lo 5 (S5 gmenn] Lisu JLoliul -F
*akbarein@ut.ac.ir
VRSN IV Fi 0 g VE VIAYE il s f b

9 https://doi.org/10.61186/eltiami.10.2.2

(CMONS

.Olﬁl é...;).ualo 6")'? w."ul :J..i‘;l.i ulf*l‘-‘-“-lﬁ-‘ © .l ol;l ] )55 L J.alS salarwl Lgb.; S g &P ‘6)'°ﬂ@5 ealﬂ (e pd :laL".:.l\ als u.nl)‘;f

PR

S!Sl Bas 058 oo plonil s jallay Cpmaz 5 45 S parmtd slagges] jl 5ol £5 (6,2 slapses]
9 b O)loe s g b LS g 3)l9e arad el SUlsm 5 ey Sllg 32585 (ol jlom Sy LA (pantis
sdas jsbay (5Lt g cariitd Glapgesl Sil e g g (008 Ol 0ole b (6 8bye Glapygesl Canl (xb il
aloz 5l Lagsesl cal )l b baiye (paass SloMbol b (QLsl 5,00l 51 i oo )18 oolinal )50 lags Lo G2l 5
aSepl Jodoas oDl o lailbiul aile coapplin fuizren g GBS § Coro (i § Codio ooien ), (S «amlus
Slopsesl Sl 4 azg b rizen o)ls lohg Cuanl s go yand oliil b g g o oolitnl K0Sy (slray el
Galone b Ll ol 50 a5 0 o woliisl (@il cansts laggesl 5l s noles 5 S0l cdél (b ot
2 bl g e e LB sl osol Comdty (parsets (y905] Lags o5 (5,0l 5 (28ly 50 (Sl ((Thg 5 ol
g ge 00litl LIS el (yge5] ez 51,500 slagby, 3l lepysesl (bl el a5z g0 (2Mb o lilil (13051 457 50
Ot 4 Saled 50 a5 wms e W) (5 5 il |y walsd (e s galz (92,50, Lose] Cal e sloaily

Sl 30 pare pelie 59y galz g JolS (cuyp b (5590 Allie (ol 10 050 e e Sao s 5 S0l Paalr b

'Y


mailto:eltiam.ivsa@yahoo.com
https://doi.org/10.61186/eltiamj.10.2.2
https://doi.org/10.61186/eltiamj.10.2.2

Eltiam 10 (2): 13-23, 2024

YFeY AY-YY Y O)Lo.:) AR 0)90 s'BLqu

u-’)" e R A REYPES dl}‘é)g: MLM Qﬁl )'l Gx.cL> 645‘)‘ PREwEY 6oﬂ)l5 ‘53~La>JL':;A J= o|j.<,m44 PP 6L‘>Q9A)'T

Al aples g0 allie nl jo 50 cloads plonl paseid slacygesl Sbj)l aine) jo a5 Jool slaasllas

b 5l ( Fhg ol (5,0 5E (ya03l (oasiis a3l 1gaudS sloojlg

Sl )18 ool Cumaz (o ez il ol lyges]

N oolaw!

Jo pasdeis Sl olsS pgs gey] Jie il @y

Byl ks calE g eel s ol el YY a5 48 jo

st (valid) e

Cod (ot slaggn)l bl (Gl GBS 50l o lgn
50 S o pladl e CalS b g o) lew i 4
Jobas ) Sl 5 ol Sl aieds slaools Jlony] el
L Sldsien o a5 5ba (S o lizme K008, 5l JelS
5 o gl cledy Coaily o Lol i sl a3l 05,
59l Gligee ;aS b lews 5 el Sy (O3S ae
Sl a0 pladl g g gls 4 s coslad Uy IS 5nls
dglio 4 5l o paeits b 6, 80bse ge3l S sl )
ss>5 (Gold Standard) b o lasbwl a3l S L o
B 5t g o2l laaily sl (b o sl (3051 0l
sxbd gy Mo o lailiwl ;Koo yly 4y all adls S
5 005 s 390y 45 Eal Sgo3] 45 el (5 lomy L
PGSk S cnS wile wij o0 i o ) 2l B>
sbgy padeis sl Jle plpreds 095 (olais] Lo
0995] G o0 St ST 0355 o0 plnl K, (yg05 o
Y sl g wal) ge3l Se slaaiil cules o 5
o3o5] ol a8l 315 Wis5 oo 23yl ME) Jsilil 5318 e
5031l (sl Mo sl st sl ol s ot o1
SrSoill gabewy Sl oo Sy g Sule SG ok
b Sesle Jsb 5l 5,5 b gl JBlam a5 o sl
5 00liosl 4yl (bl 00 e a0y g Al S35

o casii b 6,80l E slagesl Sl b LSs5

VY

doddo

SG S (Screening tests) ¢ ,SIb,é slagyge;]
i jobiie 4 ol alba Cunex )3 anitS (yg0)
plel 5l Guo o wl b s (g lew b dsae ogal
Cod) SSb e 4 syl 595 M 6,0 E (slagyges]
e gt plle el 4 Cuxex o (b g S
lagygasl wims ss GLiS 355 5l (5 e £98 t palls oS
Bap 5 398 o0 (uaieb p9d mhaw (6 7Sty <32 6,500
Sl plls palbdy Comoz )3 (JSB 10 4 (6)lem 0,5 oy
lasians ploii |y togs adgl Jolre ploa 0 )len U
Ol 3 LA o3l Sl osliil plsiioe Ol slale

el jasis sl (California Mastitis Test; CMT)

2 de aeiS Gl OdsS s gl daglS )0 by 29
e gly Getlle gel el palls 4 slagls Coner
gy 5 ylert A3 Sl Gzt 93T b el o At e
MiCroscopic ) S oSy ,See GgwlsslST (9051
9 j9 ey Lawseis sl (Agglutination Test; MAT

Dy el sebesn ais sl JBu;,
et slaggesl 5l ol g5 Sy slagyges]
lBae 05 b plonl (v jalbay Cusez jo &5 B

G ool jlom Sy LA is ade s slagsesl plxl

sl atsls ) 5 sl Sy b 6, XL

ailas Lg‘o&m P uoL} ui’)’?"‘ 4 3l g asl ool

L oge3l cnl asilyn (ails s 0 508 L ol 31 g wiil
SEIRGENC P SN SRS IR ERRREEAEY]

sl



Eltiam 10 (2): 13-23, 2024

(oMb 3 bl (y903T G b (a5 5 5,058 (905

L Gsasl 4 (50)l5e (Do 3l (5051 5]
5*5‘5 Caie QT FREREL) J..ul_x Iy ols aws id Cde
240 0 aaS (True Positive; TP)

62 a3l a5 (63,190 (b 3 lasbil (yg031 ST

SHLGURIEARWACY ol I olo Lande 45 Caie

9 o 455 (False Positive; FP)

S (a3l 45 (63 g0 (oM 3 lailil y505 ST
SIS gare T s sSs anli ] ol a5 e
D¢ oo axs5 (False Negative; FN)

6,5k ,e Q&“)" aS (69,lge (oMb 5 st Oyﬂ K1
sly shie QT FURRELY ..\_”_,“l_, ools La 25 i
Sy o0 485 (True Negative; TN)

YFeY AY-YY Y O)Lo.s:} N 0)50 ‘PL.:.”

a5 WS o oy Syl il 9ol azs o (standard
3 bl slagsge;l . pa3 b aiis yine 6,5005¢ slagygas]
5 GiS pogdle ailas QA adl b Uas Cdgme O
SiPPLFed Sseg T il sloasdly (—olatSl s
Sl e coSged b (9ol 2S5 (6,5 el aiile)
a4 Sog—i e ool (IMmperfect tests) ,asl slagygo;]
508 s s (b o lailiwl sl yge;l Cdel ST Lo oyl
ol el blyd b nobes 5 3015 mansts slogges]
S Sl o (6500 3)lge ;0 ized )lad vz
oodlie Lyl nl 5 5l Sz Db s it (6 les
S sa Trlae DI dhie g Cute ( Ty ol (9zmen

(\-Y)

M il 93T oyl e
TP+FP FPY O3 cuie | (TP) (Bly e | oo 1655 (905
TN+FN TN) ly i | FN) Q3 aie | gio (A
TP+FP+FN+TN TN+FP TP+FN &=

b 5 ailiwl ae3l g panseis /6 Kb ye slagge;l slaasdl -V Jgo

oA S 5 yge] So oy (Specificity) S
Ol oJlw Sllgs 5l golass ax b WJlw Cllgs o
ldly Sllge S iy o G080l Gla 508) (b
loass ools jarseits wllus (6Nl ye (1905] alousgay a5 ol
395 o0 draloe (V) 05leds J9o )8 (59 51 45

TN

Specificity 2——
pecificity TN+EP

(V) Jgo

:(Appeared Prevalence; AP) b &g

a5 598 00 9l (6,8 ool ags &S e 8 lge (i

090 g0 drmloee (V) o,leds Jgo,8 (59, )

A

(S comala slagas s (1) ojlads Jguz ull

§ St (25—t slog))l g 5ol go il «(Bly £o i

3 e yge3] o o408 (Sensitivity) Cowlus

L Wb oo pasine (6,50L,8 (ool Absay Loy Slilge>
9051 Alasgas a5 (6 Sy analr Lo Ladly llgus o

o les Jg0,8 (59, 5l a5 Wiloads eols Lais jlews 6, 5b,E

TP
TP+FN

Sensitivity = V) Jge s



Eltiam 10 (2): 13-23, 2024

0oy Vo 6 lans 5 4l Jloim| S Sl jaiz (6 Lo

@ —ad 25 ge)] pbl 5l e 4 SVl b ol
Sy oo aiiS (POSt test) i Jlas! o 4 ] oo o
e LS G5l g S LS G5l 5 g0 055 a8

) oyl

Positive ) cecia (5))) crgS—bor b))
2 ly ol <o :(Predictive Value; PPV
Sl 039 St o] 6,80y (9051 s a5 SUlge (e
ol o3 lom Jleil 0055 Cuto g (g0l 4z STL

slacdl> slass) Jlozo ciy o5 4 Ly el Sta (59 (945

S 03, pa Ll (S slacdl> s Ggllao

1090 50 dmmolze () o)lads 30,8 (59, 5l Cue

TP

Y —
TP+FP

() Jse 2
Negative ) iia (5)2)) (roS—dior (5))]
1 ol Sllge> s :(Predictive Value; NPV
Sl 03gy hte bl 6,82 (gajl Az &5 Sl (o
Ol oo el Jlozol g (iie Slsom (503l 4z ST
Sl (0092 o) 398 Moo Jloix! b sl jader g
oty Jgo 8 59y 51 45 Sl oz sl o (55 (19051 45

TN

NPV =—————
TN+FN

e

osesl sloazdly n; Bly Jgozr V-F slo s sl »
Solow (s (oMb il blie,s 1) 1Y) ans is
Ciales (6ol S5 51 g8 ol FoF s (ggde iS) g
L3 sla 355 5 (S cawls g d a5 a3 0

A(F) gl oo dmlne ) Ojgo Ao g Cude

YFeY AY-YY Y O)Lo.s:} N 0)50 ‘PL.:.”

TP+FP
A TP+FP+FN+TN

() Jgo

536 < :(Real Prevalence; RP) xlg & g
5 Commla) Mo b o lasbiwl go3l asgs a5 Stie
Sgs g0 sl (Camsl 9myd Voo (M o il yg03T (S
29 00 Al (F) oyl Jgo,8 (59, 5l 45

TP+FN
" TP+FP+FN+TN

(%) Jge 8

ojlo Jgo 8 losl 2 0 £50d 5 (8ly £t (o alail
:05..13‘5/: dwle ()

AP+SP—-1

Rp=——— 0 e
Se+SP—1 ®) Jse?

S99 Comwlus Coonl

sl 033l O (s S0k 0031 S (Ses 5 sl
oo pran Golal 51,0 Wilgs oo LT S puels 5 Lol
Sa e g St sloassl Wbl 5 o LT Suss aludl
ol el S8 (5 Azl Wil o SBL asei ge;]
UaM ‘) le_..u 9 )Lo.u Q)‘}.A asS Cl U"‘ B ua}l_w 99
el o (Ml S5 (903wt o8 oo o o
O325) 4 &S e o9 ol Jleimh €Sl jo8 ax
Sl g asas by Sl 90 ol 4 ailgi oo (S 9
5 Sate (285t sloghy)l el 6508 slogasl s

W solawl (e (391.“;

Pl (6,500 porhe Lol (085 —dn (5] (s 3l G
oialejl plosl 5l i o Leal (Pre Test) i Jlos!

ol ol Jloaol (L8 sy 5 5 Jo 25 ol



Eltiam 10 (2): 13-23, 2024

YFeY AY-YY Y O)Lo.s:} N 0)50 ‘PL.:.”

FECAL CULTURE
Positive Negative
g Positive 102 40 142
L (035
I
S
A Negative 38 224 262
(<0.35)
140 264

(F) g <t L Il 9051 (6 amlin Y Jor

102 102

—=—-=0.72
102+38 140

Sensitivity=

102440 142

== =—=0.35
102+40+38+224 404

_ 102 102

PPV=——— =
102+40 142

0.72

Py Eond Sllg atels wlgs o (6 low 90y 45 JU>

il

Ead & i 1o (HLS (B5)) 9 Egrit Al
Bl il Eged 47 )b IS (0 S Casde (255K D))

Lol pdoy 503l (26K B3

Speciﬁcity:—224 =222

=0.85
224440 264

102+38 140

=—=—=0.35
102+40+38+224 404

224 224

NPV=————=—=
224438 262

0.85

Cewd 43 QIS Cuito duoyo 5 LIS i do 0 ol Ay gl

el Q2,0 V0 9 YA %)Sdgcwbl%kjt:ﬂ)bdsdﬂ]‘(sn

o :(GHbB)) (295t (35l y Fao Julgs
5,138 e Sl g Ll 55l sgy Camlas 9 (Shg g b
Joe 50 9z el 5 ppe LS 3] et (o g

| Assume: 90% Specificity
80% Sensitivity

=
@
=]
I d
> 3 i
"S ! When Prevalence = 20%,
2 - PPV = 67%
o h
T I
& h
Z
7‘;0' 1
g g !
,
i
&
=T T T T T
0 20 40 60 80 100

Prevalence (% of population tested)

(7)) 9o b cute o)Ll (351 (5 alaly 51 Jle =Y pygas

-S | Assume: 90% Specificity
£ i

° 'When Prevalence = 50%,

& ' PPV = 89%
= |
@ i
2 i
2 h
3 .
[ i
® |
= <
2 :

o
T T T T T
0 20 40 60 80 100
Prevalence (% of population tested)
(ol 00 o
0.50%0.99
PPV= =0.99
0.5%0.99+(1-0.99)(1-0.5)
0.99%(1-0.5
NPV= =99 ____g g9

T (1-0.99)x0.5+0.99%(1-0.5)

S glagh;)l il ae 3 8% 5 plp e b (Shs g

ol 5 J> b)) g aeles /A% g0 a ale g Cuie

VY



Eltiam 10 (2): 13-23, 2024

o 295y la bl all 2o )0 VY 5 AN oS 54y (7)
Al e Cawdds 000 19/38 5 oo, 0 T L pa aie
(Ogd g0 48,5 a5 13 gl Jolro o &y 55351 o)

0.98 X0.0009
PPV= =31%
0.98x0.0009+(1—0.72)(1—0.0009)

pliel o8 LS 4y a5 olagls o Jo a4 Ml Jlaim! o

R Qoo \ 5.).49...:‘59

0.72x(1-0.0009)
(1-0.9991)x0.0009+0.72 (1—0.0009)

NPV= = 99.99%

e LBl saiten gite a5 olagls woys 19/3%
Jlzml 48 PPV Ll ol 55 sue NPV iy saiien
ol YY) sl sae towl (0gr Cudie

Woosls 45 Sloj dimwgny sodlS 4o b ygosl gl
o 9oyl i (sl b ijls (Swgn 45wl solael
slahis ax 5l aS 5,8 oas(cut off point) ;e akis
Ll Jlos dmy &y (glalas az g ol o 4

34 ol ,e (cut off point) 5, 0> b by alass
Comoz o] o Caons g o Camoz )] sl o 00,05
PRI PRUNCINPTIVE PSSR SR SRR SR RPN | W
ol (o28ly aie degazme y) LS e Cores el
=S 3,%2 1) BHB (35051 () Ko 5 s aslllas bl
9o odliinl agls” 13 5935 (sl (slp (Sl S ySe
BHB 110 g ain3 co (anieis Lo |, BHB2V/D adly o a8

0303 s 9 A g0 @S Jlam jf b ol 1S
(V) Sl o0l aza¥ YxY de} asle L;i}'uo

YFeY AY-YY Y o)Lo.:) AR 0)30 ‘ﬁL"“”

Ol Sl (2R L p o0 SO @ )lew g5t ST
G e g Cude ggiiie sl iyl (S 9 Comlus

oas 70 b 5o J> hsy) g aales /A% 5 /0 S

(!
PPV= 0.01x0.99 —05
0.01x0.99+(1-0.99)x(1-0.01)
NPV= 0.99%(1-0.01) ~0.99

(1-0.99)%0.01+0.99 x(1-0.01)
el S SIPPV 1 Tauas (6 lew £ YU Jlo & a5 b
FL) i 9 Codo (298 b))l Al
oS ol 10l (g pwd jo VY 88lg3 Jgus oS
sledsed 59, 5l Blg oo BlS oy jo (ABlg5 Jgu
dslne | hie g Cudte (055t sla b3, (V) 5 (F) o )les
gl dnaloe (1) 5 () ojleds sl se 3 5l k99,5

M) Jge s
Coils W
PPV= e
(X g+ (1=g5-) (1= 529)
) Jgo 8
NPV= S X (1—geed)

(ém(l—w)ﬂl—ww)xw)

eras 3 65lS s Ojlis ey asljlol ulul
55Ty o VFee Lo o ool oo b o3k s
A.A-WL.»} )f‘ (()) Sl 00 0)5]‘)'! '/"'c\ Sy L Clsn

Olen 5 555 asdllan ulul 12 (odsS 95 (39031 (Ss s

Disease + |

Test + True
‘BHB > 1.5°  Positive

False
Negative

Test -
‘BHB < 1.5

Disease —

False
Positive

True
Negative

V) o, Kon 5 brw sadlllas 4y ax g5 Losds ()b Joor — ¥ oo

P86 s go3T aly 1 Eauid 3591
Cala a5 ol Sge;l (IMperfect test) asl g0l
053] s 5 Camlar s aoye Voo gl (Shs g

S a8l daygesl Ak g doye Ve b o laslil

dm;‘w‘wwwuyﬂdwséwob)aw‘)

Sl s (o 4y i 0310 s VY 4 VIO 5l (g5

bes Gl S g SRelS



Eltiam 10 (2): 13-23, 2024

laiygesl nl ool (b (905l sloazdly 4 azg5 b 5050 o
) s s bogesl ol > s 5,58y Ysene
e G Gl g Comlea Ll il o (Rl 6,LS
oy3b s Lol el (5 5lo p JIo oo i il oo 208
b Gl gl b a8 S

Glaggasl 0 (S g Comlus dsle V) 5 Ve (slage 3
BsAo e

Se =Se, X Sep

SP=1—(1-SP,) x (1—SPp)

by a5 3, :(Parallel tests) gjlae s yg0;]

lp St s e ooliul 39, ol 5l sl p3Y a e
ok (el codle a5 ol so ekus p m e (Slis Lo
Cade ilssglgpm s ool axily ladw L abl assls
S o3 (@ 50 (@ S wle 5 058 o0 (I Clag il
o3o3] S eogasl ¥ 51 e (51 g sl anals (glals e anls
Sl 5550 slay03T ) S g0 ColiS 109 s o8
Pl s S bl el Sl e g LS 55 s
GHeS Jel b 6,802 o 5wl 05 ot 5,5
S Cuie aseis Jloaxl Ll WSilo o 90 S5l gl
95y ol 3l sskeg (S aday (sl LSSl 50 ik oo il
g g0 03l

Slagygesl 15 (S Sl analoe VY 5 1Y slo oo 3
B 5 A s5lse

Sp = Spa X Spp

Se=1—-(1—-Se,) X (1—Sep)

:(Repeat testing, Herd retest) 031 41,55
oz b Sllse a5 col g0 9 o9e5] 95T 4l ks g5
0305] 0ligd (stere Gloj alold o (03] pled bl e
S ol b (el Coxez 0 5)len ot STl
Jor as S5Sin 51 lgam e Canl e o0l 590 Cens
Sl onl o oS e S |y ol o)l am g, Ve saily
Sllgez a5 (oliw ohig: sl oo SRl QI Cde wo o

aby o9 (y90j] 5SS g oe 03l 8 ol8 sS4 Lo

YFeY AY-YY Y O)Lo.s:} N 0)50 ‘PL.:.”

Lo Ssesl 5 oolitul b glom gouds azplz .2igd oo

E g T Cewsay Ao 3 YW plpas o Ae Sho s Colus

Bl Sl Sl (0) 0)led Jga,8 olol 32 5l (2l (435
P AP +SP —1
 Se+SP-1

_023+08-1 _

RP= 0.8+0.8-1 =0.05

atnly (yg05] S o ((ACCUrACY) oo by (i yo
el 3my] S S s 5 ol o3Il @il o T Ul 4
wils SoeS Soloiums slas a8 slaallas conl (Sas
ey s 4 s (alin LIS olKius S wsl
35 s B Wiges slaw LSb Cow Stwys wo9s YL
oy bkl aasin g0 a4 alaly Ggeil S sy
Sy el atwsly (Reliability) LU 4 (Validity)
Ot 5o Cand S 2l Ll s ool LB asLs
S 799 Sl <52 93 Slls a5 Sl Wl 5 Lo Sl
5 (Repeatability) IS5 colld 005,55 0 obL ool
2 o551 S oblgs S5 el .ol (Precision) cés
A1) ol GialogT 1S5 50 (O 45 5 ailis) Colb mlis 4yl
Al snims s oliulej] G 0 diges S (59, ol @l
Coro Jgos b 50 vl ] anys 0,5ee g olKws 04
el o 40

(TN +TP) / Total = (axs (09 e Jio) cono
ol s @l slxeas (Reproducibility) s, ,1,5s
cds cwl dlize glolKisle;l 0w o (s,
4z 30 5 Cawl (8lg lade b ol Bl sl -l (Accuracy)
S35 ye o3l Sy gy o> bages] asgerme Sy Sl
S¢ oo axa5 (Standard Error; SE)

QP (5l 51 !

Serial) 4y o ST b bz gse)]
oY ohles g byl a5 b Lyls s c(testing
5 Vgosa it o,bles 5 b 15 Lagygasl a8 (389 b o
Sl sobogy S o 355 0 oolital (g ) (g slogyges]
Sedee plosl JBuj) s laml . glnl )o 5len cnl L oj b
29 d9dee plml Caly s beze JBu5; sy e

b)) Se8 s plwl ZME (yg03l daciie ol 55, Cules



Eltiam 10 (2): 13-23, 2024

OP=a+d/n
wp=("0)- () () (5

Gt ST g oo pladl 28 o LIS Ggesl s (sl

B 18 tmt o8 5 o IA o oo TA 5 Gl o) i & 93]
JolS 315 lgie s iy <Y 155 /Y b I oy oo
pac g s Bl chwgle Fly o5t Fly (e $ly
e L ST a8 sl S5 ¥ aidliogd o 815 g5
OlFse SRS glara 5 wiies s e 5000 a8l 47 |
Dy cn 003 35 Jgaz 98 ;0 &5 pbiyles 0y S ) lag]
O 5 et S (e 9 Cute 390 (Samlie (YL 5o o
Olas & Cal 1PV LB (ol Jgu 50 g d9d o0 oy
S g et Ced l plaSae Lol Ges (38lg5 (gonims
3955 45 LIS e oy Ll i b o uilind (g5 abls

RsSs lr @ plge |y cund g0l amo e i 1) s

VY OY-YY Y o)l ) v 0,50 ol

0o B 1) oo b ol ot (ol oS ol JlaSy oo
e S ael p asile 4y S (S ady ) 5 B> S col5
Aduodio g j9bwg p

35105 3929 (M Hlro a5 3By Lrgyge3T (b )]
5 (ps,SlsSile wiile) witwa wb) po oSk (S
ol 6l (bl g aile) sites aly S oyl 5l (S5
b s jlabial aesl 5l solaul Koo o)lge 5 bas xS
plamsg; 5Ll pg3) s 4 g ol S g o) sl (ceiS)
S,lge cpl yo aile S Fuwly e g8 cod ¢ giloys alslane
loiigosl e Bl 50 09 se ooliiusl laygesl o 3155 5]
aiS SIS (LIS 3l oo (SlFpd o) LI als
sl

Wy oo o3ltl (VF) o,las Jgo,8 51 LIS 0 Lal (gamls sl
SOk BP 5 oad saalie v Sl OP Jso b cl j5 a8
Egormo b aS Conl o)lge IS olaws N Lol HUamsl 550 S

) cl Jgo,8 cpl yo atb+c+d

OP—-EP .
W) op 5 a kappa = 1-EP OF) Jse b
;.-:',f"’ te e J
|~ os
e - Yo
o Y ¥ W
Ny A YA ¥ Y

Asymp. Std. Approx. P
Kappa Error T Value
Gy s + $vP V158 ¥ ¥ Caesd
i *r

A) §5% o g 5l Sl Bl e p0 -0 Jou

slrignl il i)l slpasllhn &y g0
slagygasl (g g Commlns (en 5 (LS saalllas j
A a5 0B S ol Sl g a2 0 1Y
5 Y 5 518G (sl p 1Y ge3l (S 9 ol

byl deye Ve VYIS s e I8M Qy’)‘] 9oy Vi

NQRD W

AR

o2 Ga—lie (55, Ol 5 stz saslllas o
G loa S 0 (Sogll ni jo a5 dilise la b,
4t 00 Loy cnl e B b (g slo S LsSle
cilisis sla s Gt ol BBl o LS a5 el e

() el



Eltiam 10 (2): 13-23, 2024

Gyl 0 L3 oyl e del Cwdds ao )0 AV/OF
(IS ys S Farsr IS ibay g0 i iz
ABIAY (o 5y SsS (glmosg, YD g S YS!
OF) 4 555 aoys ADIY - 5 AVID

CMT 559 9 Comls o)],5a g 15 00l jpald (ganllas yo
2 St Sbagls 5o Sl cod Gl gy a5 sl
g Camwlws g a0 0 FVY o AT/Y (o gy cciS b aglae
30,3 VA/Z gAY/ 55 4 SCC L awslin yo o] S
o Sl 6N sasllhe )5 e a5 ()15
S 33 9 Cambus MAS-D-TEC ol8wss (55 5 Comlu
lagls )3 (Ll cod (i py5 (2lolid (61 oS
O0) als (i)l aod FYIY g Vel gy (g

il glabs, <3 oo LSan 5 oMl gaalline 4o
a5 glp (LS Jglate (B, b a8l a5
045 A (o) 0dd g (Slagls 3 gy (g e S
DI al8 s sl gy b (s as s ol (o 2
(OVF) cusls 0 (s lo e

&L 2,5

Cawloauzs 5158 &l o p)bs OB s g5

Jel o)l gz 0 padis @l laghy, p 4S5

oo b 05l (sladels  (gobamdl (oLl g 5dsS g (a3

9ES (Sseals ploslu Sl Lzl o sgl

Slold Gl e - Slo d ol Gt e Brw

OloyS Ol el (§ 5ot Slois logl o (2SLe yo o 59

e Slyds (oS g0l g ySell oy, I eslisd b

FFU(0 AYAY (S jels Oliass aloxe

5 Comle Dbl B GBmge @ BlES o gl A
ooyl b awslie jo o BHBA (o)l (ialej] (S
Sagls o Sl Co S i cqz 9> BHBA
Gl OHFATAY (Shpals b st st
FYV-YYO:(\ 7

20.1001.1.20088159.1392.4.4.1.7
JUE1L RPN N O S SR K2 I R WS A

sloghyy Gl amlie e 5 o (Ao aley
sl sSLeSla 4 ey S L;a}ﬂ Ot 5O et alise
APV ST AYAS (Sl Sligios alms . sine

YY

YFeY AY-YY Y O)Lo.si} N 0)50 ‘PL.:.”

35 plonil Wi sS ey S5k 55, 45 50 lasllhs o
& by b olmad o sl (lesl (Shs g ol

a5 gl prosette | il cwles s b))

5 Sz si b loali o ol plSiass;
5 90,0 AD ol ¢ bl cpl jo aS ol bl ]S
ATl G5 a0 Y8 S

L awslio ;o PCR cus Sy g comsls olie cmns 1
&M, Tuberculosis L cisae jaseis o oS mls
axlllas lasly b o j0 Jlow rdiges g9, o Ko 4
5,54 PCR cas S5y 5 ool adlllas ol )0 0505
Gkl il iz o0l (5138 om0 AV/AR 4 AR/
(Y

30 Sy slaeo gL 55, g ol 35 s 6l
o u‘)m 9 Ub)5)9'L s}lj PO ‘5._‘4.5. L§°)'é"> Y
Sla—o 0529 sy 0y0> oz Cxr )b 0 w0g5 saallas
doee s g aiuily asens o oYU Lael s |, (S5

ol L3 b5yl a8 0s T Sl gz Byl 4 ot

&bw
slacygesl cds ol I AYAY el Liiailpl de cavgog> )
‘oo)'.SLZ 0,98 ‘QLO; 75“.:).: f’?lc oKisls PICNN YT v S

AYY -0 o ) oles
Al

AYAY e Sy
pole ol whlacl (g0, 5 sboyipgh owlbd iy,

FA-YY L o o Jol Gl ol s (S
3. Thrusfield M.
epidemiology: 4t edition, John Wiley
& Sons; 2018.

TE oo edljame

Veterinary

Smith  RD. Veterinary clinical
epidemiology, 3™ eition: CRC press;
1995.

ez )l olbls | g sl (s,58 350 ol caglas .0
3o Al VFee Jlo 65,5liS ad bl (VF4)) (g),5la8
5 Gisaeln igles oLyl 5 SleMbl (55l8 55 5

M e g5,5kas sz & )lig (golaiil

Lol o o8 oy (sl ATYAL Glal 5 55 T


https://dorl.net/dor/20.1001.1.20088159.1392.4.4.1.7

Eltiam 10 (2): 13-23, 2024

b awslio o PCR s (Fing 5 ol (lie i 000
al=e M. Tuberculosis b cisee jaseis o cis mbs
BA-BB:OYNTAYAY . PLS S jy psle oKl
Ompp Qlin (G ool g (Sl 6 U 5L 59,90
o SN 5 (K5 e (St 9 Comlas 5]
anl ) IMIYATVA L Swile 5 Liegh g8 e
DYV VAL((FF

28 adllas g Sgwge & Sl o (S g Dl

30 93 995 pet (s RS S i sla b,
(ul).e.\ olKisls) ;i_...‘).m\a Sladss dle ool C..lb 6L{bjl§

AYV=AA (V)P A YAF

N

Yo

Yy

YFeY AY-YY Y O)Lo.:) AR O)jsb s'BLqu

9 Colus o ogans f Cupd e (S9m0e0e ) LSy .

S alome olg p (6 lew pansas 50 1Y (yge3l (S

A0-9A o oY o)la VO 0,58 ATAR oS
S99 ombas Gt GL3e,8 (2 G0y ¢ SB
s 532k )0 e yo s, L plis o (ol Siales]
Fo¥ o)lal DY 0)50 . (Sdjuals Dliaod aloee .aiiwsS

XYY o

e g e o By B 5818 e Gy

dre gt laanl > il pBn 395 ants
A-F DOV VAN | S puals cliios

ol D50 859 1ol T AlpsS o dga b e 5500

BB

'Y

VY



Eltiam 10 (1) 11-18, 2023 VEY MVVA Y o,lels Ve 090 sﬁw‘

Abstract in English

Evaluation of Diagnostic and Screening Test in Veterinary Medicine

Mohammad Arad Zandieh?, Fateme Sheikhian?, Hamid Sharifi3, Hesameddin Akbarein*
1- PhD candidate of Epidemiology, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran
2- Undergraduate Student, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

3- Professor of Epidemiology, Institute for Future Studies in Health, Kerman University of Medical
Sciences, Kerman, Iran

4- Assistant professor of Epidemiology, Division of Epidemiology and Zoonoses, Department of Food
Hygiene& Quality Control, Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

* akbarein@ut.ac.ir

Screening tests are a special type of diagnostic tests that are performed in an apparently healthy
population. The purpose of performing diagnostic tests is to correctly diagnose patients,
distinguish affected animals from healthy animals, distinguish between cases and controls, and
distinguish between normal and abnormal cases. Screening tests should be simple, cheap, rapid
and valid. Diagnostic and screening tests are mainly used in the monitoring of diseases. Related
terms to the evaluation of these tests, including sensitivity, specificity, positive and negative
predictive value, accuracy and precision, as well as concepts such as the golden standard,
because they are often used interchangeably or misinterpreted, it is especially important to
learn them. Also, due to the fact that gold standard tests are often more expensive and time-
consuming, incomplete diagnostic tests are used, which can be calculated by calculating the
sensitivity and specificity of the actual and apparent prevalence obtained by the diagnostic test.
However, if the golden standard test is not available, other methods are used to evaluate the
tests, including the Kappa index test. The interpretation results of these tests provide a
comprehensive and evidence-based approach to clinicians and experts, which ultimately leads
to more accurate, comprehensive, cheaper and faster monitoring. In this review article, with a
complete and comprehensive review of the conventional concepts in the evaluation of
diagnostic tests, along with the solution of practical examples, we will expand and provide a
comprehensive presentation of these concepts. Also, the latest original studies that have been
done in the field of evaluation of diagnostic tests will also be reviewed in this article.

Keywords: Diagnostic test, screening test, sensitivity, specificity, gold standard
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An overview of sampling, sample size and data collection methods
in veterinary research
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At the beginning of any study, these questions usually come to the researcher's mind; How
many samples should be taken to conduct this study? How are these samples selected from
the target population? How | can collect the required data? In this article, we are going to
answer these questions.

In order to choose the appropriate sample size, attention should be paid to the statistical
method with which the data is to be analyzed. In the surveys, the researcher intends to
estimate the desired average or prevalence in the population with 95% confidence interval.
There are two formulas for determining the sample size in surveys that are referred to. In
studies, the aim is to compare the average or prevalence between different groups. In each
study, according to which statistical test to use for data analysis, there is a specific formula
for determining the sample size, some of which are mentioned in this article.

In order to choose the sampling method from a statistical point of view, attention should be
paid to the type of research, in surveys and cross-sectional observational studies, the samples
should be randomly selected from among the members of the population. Otherwise, these
samples will not be representative of the target population. But in interventional studies,
random sampling method is not considered. Rather, there are inclusion criteria, and any
person or animal (in veterinary studies) who meets these criteria can enter the study. After
the members enter the intervention study, these members should be randomly assigned to
different treatments.

The required data to conduct research can be collected through examination, observation,
experiments or interviews. A questionnaire must be designed for the interview. In designing
the questionnaire, attention should be paid to the validity and reliability of the questions.

Keywords: Sample size, Statistical sampling methods, Data collection methods.
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Data Analyses in Veterinary Research & Practice

Negin Esfandiary!, Mohammad Arad Zandieh?

1- PhD Candidate of Veterinary Epidemiology, Faculty of Veterinary Medicine, University of Tehran,
Tehran, Iran.

2- Specialty Bored Certified in Veterinary Epidemiology, Faculty of Veterinary Medicine, University of
Tehran, Tehran, Iran.

* m.aradzandieh@ut.ac.ir

Researchers can interpret and analyze livestock problems and diseases by using data obtained
from different characteristics of animals and their environment. The pivotal role of statistical
analysis of data in the field of veterinary research & practice is inevitable. In this review article,
shedding light on its significance in unraveling complex patterns and drawing reliable
conclusions from diverse datasets. The veterinary domain, characterized by a spectrum of
species and inherent biological variability, necessitates robust statistical methodologies to
discern meaningful insights. In order to make inferences about disease causation or a
researcher's hypothesis, data must be categorized and the goal is to decide whether the groups
are statistically different or not. Finally, using a suitable statistical test, the research hypothesis
is rejected or accepted, and finally the necessary interpretations are made. The researcher can
decide what data should be collected and how. In practice, in this case, the researcher's hands
are open and they can make the best possible decision, but often prospective data collection is
costly and time-consuming. Another mode is retrospective research, which is often based on
data collected by veterinarians from slaughterhouses, laboratories, clinics, inoculation centers,
etc. or from other organizations and institutions. The article explores a range of statistical
techniques applied in veterinary research and practice, including data noramalisation,
hypothesis test, parametric and non-parametric test, regression and coefficient test, and
validity in veterinary medicine. These futures have sheding light on animal interactions and
patterns.

Ultimately, this review article serves as a comprehensive guide for researchers and practitioners
in veterinary science, offering insights into the nuanced application of statistical analyses. By
navigating the complexities of veterinary data, it aims to empower the scientific community to
leverage statistical tools effectively, ultimately advancing the quality and reliability of research
in veterinary medicine.

Keywords: Statistical Analysis, Statistical Tests, Epidemiology, Veterinary Research & Practice
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Observational Studies in Veterinary Research & Practice
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One of the most important applications of epidemiology is the investigation of the causes of
diseases. In this regard, the appropriate design of study to approach the causes and risk factors
of a disease is vital. Observational studies are a category of studies that help the researcher in
identifying risk factors for disease occurrence and quantifying the effect of these factors on it,
thereby influencing its control within the population. These studies are conducted through
observing the natural behavior of disease in the population. Accurate and precise data collection
(a part that receives less attention in the country) forms the cornerstone of these studies,
requiring special attention from educational, extension, and research centers. In this article,
various types of observational studies are initially introduced in general terms. Subsequently,
cross-sectional, case-control, and cohort studies, as the three main types of observational studies,
are comprehensively explained. The methods of grouping for study entry, calculation of minimum
sample size, applications, and advantages and disadvantages of each study are described in detail.
Additionally, the capabilities that each type of these studies provides to the researcher for
interpreting the causality of the occurrence or the desired outcome in the study are provided at
the end of each section. After introducing the implementation method of each study, depending
on the case, references to three or four articles with similar study designs are provided to serve
as examples of observational studies as a model. It should be noted that these types of studies
are foundational for conducting intervention studies, and creating infrastructure for data
recording and analysis is necessary for conducting these studies.

Keywords: Observational study, data recording system, cross-sectional study, case-control study,
cohort study
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Interventional (Experimental) Studies in Veterinary Research & Practice

Alireza Bahonar®*, Marzieh Faezi?, Zahra Bolouki?

1- Professor, Division of Epidemiology & Zoonoses, Department of Food Hygiene & Quality Control,
Faculty of Veterinary Medicine, University of Tehran, Tehran, Iran

2- Specialty Bored Certified in Veterinary Epidemiology, Faculty of Veterinary Medicine, University of
Tehran, Tehran, Iran.

3- PhD of Veterinary Epidemiology, Member of Iranian Epidemiological Association, Tehran, Iran.

* abahonar@ut.ac.ir

Interventional studies, especially in laboratory experimental researches, constitute a
significant portion of the theses conducted in veterinary faculties across the country. The
importance of these study designs in applied research and development underscores the
necessity for students and researchers to be familiar with this design. This article begins with a
brief history of this type of study. It then proceeds to introduce various types (laboratory, clinical
trials, field trials, social trials, quasi-experimental studies), the different phases of this design
(pharmacological and toxicity testing, initial testing for potential therapeutic and safety effects,
clinical evaluation stage, post-marketing evaluation), and its various methods (parallel design,
crossover design, sequential design, factorial design). This article also discusses the required
sample size for conducting a study, criteria for entry and exit of study participants or animals,
blinding and medical ethics. Given the importance of clinical trials, especially in terms of ethical
considerations in research, the registration of this type of study after proposal development is
also mentioned. This article refers to some examples of interventional studies published in Iran
and worldwide so that students and researchers can use these designs as models. It is expected
that the reader could critically read this type of articles and reports, published in scientific texts
and play an effective role in conducting an experimental (interventional) study.

Keywords: Interventional study, Experimental Study, laboratory study, blinding, medical
ethics.
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Early diagnosis of diseases is one of the main goals of health and wellness centers. Timely
diagnosis can reduce the potential damage of diseases. The importance of this issue in
veterinary medicine multiplies due to its combination with economic goals. Therefore, a
predictive approach is necessary for early diagnosis of diseases. This approach should be
evidence-based and highly accurate. It should also be economically efficient. Artificial
intelligence is the simulation of human intelligence and judgment by a computer or a robot
that is programmed or trained to perform tasks that normally need human abilities. The
emergence of artificial intelligence and machine learning techniques in today's world has
improved the existing functions in health care systems. So that with the application of this
technology, a significant progress has been made in the procedures of event prediction
and disease diagnosis, management and health at the macro level, etc. Furthermore, the
scope of diagnosable diseases is extensive, encompassing any ailment for which relevant
data can be processed by artificial intelligence algorithms. The trained model has the
capability to diagnose a wide range of diseases, with accuracy contingent upon factors
such as disease indicators, collected data, and other pertinent variables. In this review
article, the most important applications of artificial intelligence in veterinary medicine will
be mentioned, and in general, these applications will be examined in various fields such as
diagnosis of common diseases, differential diagnosis, prediction of disease occurrence,
veterinary diagnostic imaging techniques, veterinary clinical pathology, etc. In addition,
the challenges in this field will also be mentioned. This article is a review of recent studies
in this field.

Keywords: Artificial Intelligence, Veterinary Medicine, Prediction, Diagnosis
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