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Table S1. Search methods: detailed search strategy
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PubMed

Scopus

ScienceDirect

Virtual Health
Library

Redalyc

Web of
Science

CAB Abstract

Prevalence

Characteristics
of bruises

Risk factors

Prevalence

Characteristics

of bruises

Risk factors

Prevalence
Characteristics
of bruises
Risk factors
Prevalence
Characteristics
of bruises
Risk factors
Prevalence
Characteristics
of bruises
Risk factors

Prevalence

Characteristics
of bruises

Risk factors

Prevalence

Characteristics
of bruises

Risk factors

(((((bovine[Title/Abstract]) OR cattle[Title/Abstract])) AND (((bruising[Title/
Abstract]) OR bruises[Title/Abstract]) OR bruised[Title/Abstract]))) AND
((prevalence[Title/Abstract] OR incidence[Title/Abstract] OR occurrence([Title/
Abstract] OR frequency([Title/Abstract])))

(((((bovine[Title/Abstract]) OR cattle[Title/Abstract])) AND (((bruising[Title/
Abstract]) OR bruises|Title/Abstract]) OR bruised|Title/Abstract]))) AND
(((((((characteristics[Title/Abstract]) OR traits[Title/Abstract]) OR severity[Title/
Abstract]) OR color[Title/Abstract]) OR removed meat([Title/Abstract]) OR
score[Title/Abstract]) OR size[Title/Abstract])

(((((bovine[Title/Abstract]) OR cattle[Title/Abstract])) AND (((bruising[Title/
Abstract]) OR bruises[Title/Abstract]) OR bruised[Title/Abstract]))) AND ((((((((risk
factor[Title/Abstract]) OR horns[Title/Abstract]) OR sex[Title/Abstract]) OR fat
cover([Title/Abstract]) OR handling[Title/Abstract]) OR transport[Title/Abstract]) OR
time[Title/Abstract]) OR stocking density[Title/Abstract])

( TITLE-ABS-KEY ( bruise* AND bruising ) AND TITLE-ABS-KEY ( bovine OR
cattle OR cow OR bull) AND TITLE-ABS-KEY ( prevalence OR incidence OR
occurrence OR frequency ) ) AND DOCTYPE (ar)

( TITLE-ABS-KEY ( bovine OR cattle ) AND TITLE-ABS-KEY ( bruise* OR bruising
) AND TITLE-ABS-KEY ( characteristics OR traits OR severity OR color OR
removed AND meat OR score OR size ) )

( TITLE-ABS-KEY ( bovine OR cattle ) AND TITLE-ABS-KEY ( bruise* OR bruising
) AND TITLE-ABS-KEY ( “risk factor” OR horns OR handling OR transport OR
time OR '"stocking density" ) )

(bovine OR cattle) AND (bruises OR bruised OR bruising) AND (prevalence OR
incidence OR occurrence OR frequency)

(bovine OR cattle) AND (bruises OR bruising) AND (characteristics OR color OR
severity)

(bovine OR cattle) AND (bruises OR bruising) AND ("risk factor" OR handling OR
horns OR transport OR "stocking density")

(tw:(bovine OR cattle OR cow OR bull)) AND (tw:(bruise* AND bruising)) AND
(tw:(prevalence OR incidence OR occurrence OR frequency))

tw:(bovine OR cattle)) AND (tw:(bruise* OR bruising)) AND (tw:(characteristics OR
severity OR size OR removed meat OR traits OR color OR score ))

(tw:(bovine OR cattle)) AND (tw:(bruise* OR bruising)) AND (tw:(risk factor OR
horns OR handling OR "stocking density" OR transport))

bovine OR cattle AND bruises OR bruised OR bruising AND prevalence OR
incidence OR occurrence OR frequency

(bovine OR cattle) AND (bruises OR bruising) AND (characteristics OR color OR
severity)

(bovine OR cattle) AND (bruises OR bruising) AND (risk factor OR handling OR
horns OR transport OR stocking density)

SUBJECT: (bruise* OR bruising) AND SUBJECT: (cattle OR bovine OR cow OR bull)
AND SUBJECT: (prevalence OR incidence OR occurrence OR frequency)
SUBJECT: (bovine OR cattle) AND SUBJECT: (bruises OR bruising) AND SUBJECT:
(characteristics OR traits OR size OR severity OR score OR color OR "removed
meat'")

SUBJECT: (bovine OR cattle) AND SUBJECT: (bruises OR bruising) AND SUBJECT:
(risk factor OR horns OR sex OR fat cover OR handling OR lairage OR transport OR
time OR stocking density)

(bruise* OR Bruising) AND (cattle OR bovine) AND (prevalence OR incidence OR
occurrence OR frequency)

(bruise* OR bruising) AND (bovine OR cattle) AND (characteristics OR traits OR
size OR severity OR score OR color OR "removed meat")

(bruise* OR bruising) AND (bovine OR cattle) AND ("'risk factor" OR handling OR
horns OR transport OR "stocking density")
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Table S2. Excluded trials and the primary reasons for exclusion
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Study conducted out of the Americas
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Table S3. List of the studies included in the meta-analysis and systematic review and assessment
of risk of bias for the individual studies
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3. BragaJS, Machado MF, Borges TD, de Souza M, Souza APO, Molento CFM. Cattle welfare assessment in two state regulated
abattoirs in southern Brazil. Archives of Veterinary Science. 2014;19(3):24-35. doi:

4. Cardoso MRP, Moura MS, Moreira MD. Occurrence of bruises in slaughtered cattle carcasses in a slaughter plant in Uber-
landia-MG. PUBVET. 2011;5(6):unpaginated. doi:

5. Crosi G, Prado M, Huertas S, Imelio J, Piaggio J, Gil A. Estudio observacional sobre presencia y caracterizacion de hemato-
mas en carcasas vacunas de Uruguay. Salud y Tecnologfa Veterinaria. 2015;3(2):41-50. doi:

6. da Silva B, de Mattoso MRB, de Oliveiraa HC, Morais HR, de Fatima K, Biase NG. Quantity, location, and description of
bruises in beef cattle slaughtered under sanitary inspection. Acta Scientiae Veterinariae. 2014;42(1). doi:

7. de Andrade EN, de Oliveira RR, Silva RAMS, Gongalves HC, Pinheiro RSB. Prevalence of carcass bruising in cattle meat
slaughtered in Pantanal, Mato Grosso do Sul state, after fluvial tranport. Ciencia e Tecnologia de Alimentos. 2008;28(4):822-
829. doi:

8. de Andrade EN, Silva RAMS, Roca RDO, Da Silva LAC, Gongcalves HC, Pinheiro RSB. Occurrence of carcass bruising of beef
cattle in the Pantanal related to time spent transport. Ciencia Rural. 2008;38(7):1991-1996. doi:

9. de Assis DR, Rezende-Lago NC, de Marchi PG, DAmato CC. Perdas diretas ocasionadas por abscessos e hematomas em
carcacas de bovinos Direct losses due abscesses and bruised in beef carcasses. Revista Portuguesa de Ciéncias Veterindrias.
2011;106(577-580):47-51. doi:

10. de Freslon |, Strappini AC, Soto-Gamboa M, Gallo C. Caracterizacion de la reactividad conductual frente al manejo y su rel-
acion con el cortisol sanguineo, contusiones y pH de la care en novillos. Archivos de Medicina Veterinaria. 2014;46(2):229-
237. doi:

11. Eastwood LC, Boykin CA, Harris MK, Arnold AN, Hale DS, Kerth CR, et al. National Beef Quality Audit-2016: Transportation,
mobility, and harvest-floor assessments of targeted characteristics that affect quality and value of cattle, carcasses, and
by-products. Translational Animal Science. 2017;1(2):229-238. doi:

12. Gallo C, Caro M, Villarroel C, Araya P. Characteristics of cattle slaughtered within the Xth Region (Chile) according to
the terms stated by the official chilean standards for classification and carcass grading. Archivos de Medicina Veterinaria.
1999;31(1):81-88. doi:

13. Gallo C, Espinoza MA, Gasic J. Effects of 36 hours road transport with or without a resting period on live weight and some
meat quality aspects in cattle. Archivos de Medicina Veterinaria. 2001;33(1):43-53. doi:

14. Gallo C, Perez VS, Sanhueza VC, Gasic YJ. Effects of transport time of steers before slaughter on behaviour, weight loss and
some carcass characteristics. Archivos de Medicina Veterinaria. 2000;32(2):157-170. doi:

15. Garcia LG, Nicholson KL, Hoffman TW, Lawrence TE, Hale DS, Griffin DB, et al. National Beef Quality Audit 2005: Survey of
targeted cattle and carcass characteristics related to quality, quantity, and value of fed steers and heifers. Journal of Animal
Science. 2008;86(12):3533-3543. doi:

16. Godoy M, Ferndndez H, Morales MA, Ibarra L, Septlveda C. Bruises in bovine carcasses. Incidence and potential risk. Avanc-
es en Ciencias Veterinarias. 1986;1(1):22-25. doi:

17. Goldhawk C, Janzen E, Gonzalez LA, Crowe T, Kastelic J, Kehler C, et al. Trailer temperature and humidity during winter trans-
port of cattle in Canada and evaluation of indicators used to assess the welfare of cull beef cows before and after transport.
Journal of Animal Science. 2015;93(7):3639-3653. doi:

18. Harris MK, Eastwood LC, Boykin CA, Arnold AN, Gehring KB, Hale DS, et al. National Beef Quality Audit-2016: Transportation,
mobility, live cattle, and carcass assessments of targeted producer-related characteristics that affect value of market cows
and bulls, their carcasses, and associated by-products. Translational Animal Science. 2017;1(4):570-584. doi:

19. Huertas SM, Gil AD, Piaggio JM, van Eerdenburg FICM. Transportation of beef cattle to slaughterhouses and how this relates
to animal welfare and carcase bruising in an extensive production system. Animal Welfare. 2010;19(3):281-285. doi:
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20. Huertas SM, Kempener R, van Eerdenburg FJCM. Relationship between Methods of Loading and Unloading, Carcass Bruis-
ing, and Animal Welfare in the Transportation of Extensively Reared Beef Cattle. Animals. 2018;8(7). doi:

21. LeeTL, Reinhardt CD, Bartle SJ, Vahl Cl, Siemens M, Thomson DU. Assessment of risk factors contributing to carcass bruising
in fed cattle at commercial slaughter facilities. Translational Animal Science. 2017;1(4):489-497. doi:

22. Lorenzen CL, Hale DS, Griffin DB, Savell JW, Belk KE, Frederick TL, et al. National Beef Quality Audit: survey of producer-re-
lated defects and carcass quality and quantity attributes. Journal of Animal Science. 1993;71(6):1495-1502. doi:

23. McKeith RO, Gray GD, Hale DS, Kerth CR, Griffin DB, Savell JW, et al. National Beef Quality Audit-2011: Harvest-floor assess-
ments of targeted characteristics that affect quality and value of cattle, carcasses, and byproducts. Journal of Animal Science.
2012;90(13):5135-5142. doi:

24. McKenna DR, Roebert DL, Bates PK, Schmidt TB, Hale DS, Griffin DB, et al. National Beef Quality Audit-2000: survey of
targeted cattle and carcass characteristics related to quality, quantity, and value of fed steers and heifers. Journal of Animal
Science. 2002;80(5):1212-1222. doi:

25. Mendonca FS, Vaz RZ, Cardoso FF, Restle J, Vaz FN, Pascoal LL, et al. Pre-slaughtering factors related to bruises on cattle
carcasses. Animal Production Science. 2018;58(2):385-392. doi:
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Figure S1. PRISMA flow chart for the selection of the studies included in the meta-analysis and systematic review.
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Figure S2. Assessment of risk of bias for the individual studies


https://veterinariamexico.fmvz.unam.mx/
https://veterinariamexico.fmvz.unam.mx/

http://veterinariamexico.fmvz.unam.mx

Supplementary material

Meta-analysis of bruises in cattle from the American continent

. . 02 Nl
Original Research W /] p

DOI: http://dx.doi.org/10.22201/fmvz.24486760e.2022.1088.862

Country Prevalence
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Study D-L, Random (95% Cl)
BRAZIL 1
de Assis (2011) - I 9.85 (9.34, 10.37)
Sornas (2016) u 1 10.31 (10.20, 10.43)
Bethancourt (2019) [ ] : 2573 (25.51, 25.95)
Mendonga (2019) = 42,88 (41.44, 44.32)
1
Morska (014) " . 6695 (2.4, 70.09
Braga (2014) : B — 71.09 (62.42, 78.76)
Bertoloni (2012) ' — 78.04 (72.45, 82.96)
de Andrade (2008D) 1 —_— 84.30 (76.57, 90.27)
da Silva (2014) 1 — 89.06 (85.12, 92.26)
Cardoso (2011) 1 = 90.53 (88.11, 92.60)
de Andrade (2008a) 1 —f— 9432 (87.24, 98.13)
Petroni (2013) 1 = 98.00(96.85, 98.81)
Subtotal (12 = 99.96%, p = 0.00) - 64.24 (54.48, 73.44)
1
URUGUAY I
Crosi (2015) —_— . 44,37 (41.31, 47.46)
Huertas (2010) 60.03 (59.25, 60.82)
Huertas (2018) F = 90.51 (89.85, 91.14)
Subtotal (1"2 = %, p=.) <> 66.92 (38.08, 90.11)
CHILE -
1
Gallo (1999) L] 1 7.75 (7.60, 7.91)
Godoy (1986) = 1 9.95 (842, 10.14)
Strappini (2010) i} 1 1219 (12.01, 12.37)
Gallo (2001) —_— 60.00 (43.33, 75.14)
Strappini (2013) e 71.15 (56.92, 82.87)
de Freslon (2014) —-— 73.17 (57.06, 85.78)
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McKeith (2012) = : 23.00 (22.39, 23.62)
Garcia (2008) = i 35.20 (34.24, 36.17)
Eastwood (2017) = i 38.90 (38.29, 39.51)
Lorenzen (1993) = ' 39.20 (38.70, 39.70)
McKenna (2002) = 1 46.70 (46.23, 47.17)
Rezac (2014) = 54,07 (51.48, 56.65)
Youngers (2017) B 55.28 (53.78, 56.78)
Harris (2017) 1= 62.33 (60.92, 63.73)
Lee (2017) (| 68.20 (67.28, 69.12)
Roeber (2001) 1 = 83.20 (82.20, 84.17)
Subtotal (12 = 99.93%, p = 0.00) -_ 50.77 (41.37, 60.15)
1
CANADA !
Van Donkersgoed (2001) = : 54.00 (53.31, 54.69)
Van Donkersgoed (1997) ' = 78.00 (77.49, 78.50)
Goldhawk (2015) q — 84.37 (81.29, 87.12)
Subtotal (1"2 =%, p=.) oy —— 72.92 (53.28, 88.75)
MEXICO .
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Sanchez-Perez (2019) 1 — 75.79 (71.52, 79.71)
Miranda-de la Lama (2012) 1 = 92.48 (90.86, 93.88)
Subtotal (I"2 =%, p=.) 1 [+ 88.88 (87.33, 90.35)
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ARGENTINA 1
Rebagliati (2008) = 1 37.99 (37.00, 38.98)
Tuninetti (2017) I # 99.67 (98.16, 99.99)
Subtotal (I"2 =%, p=.) [+ : 40.52 (39.54, 41.50)
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Romero (2013) —_— : 37.49 (34.72, 40.32)
Romero (2011) 1 = 84.31 (82.75, 85.78)
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1
PARAGUAY 1
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Figure S3. Forest plot of the prevalence of carcass bruising by country
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Vega-Britez (2019) PARAGUAY = : 19.48 (16.51, 22.73)
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Romero (2011) COLOMBIA i = 84.31 (82.75, 85.78)
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McKenna (2002) Usa ", 46.70 (46.23, 47.17)
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Gallo (2001) CHILE — 60.00 (43.33, 75.14)
Huertas (2010) URUGUAY = 60.03 (59.25, 60.82)
Roeber (2001) USA : = 83.20 (82.20, 84.17)
de Andrade (2008hb) BRAZIL | —_— 84.30 (76.57, 90.27)
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Godoy (1986) CHILE = : 9.25 (8.42, 10.14)
Lorenzen (1993) USA - I 39.20 (38.70, 39.70)
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Subtotal (112 = 100.00%, p = 0.00) e ———— 30.74 (3.92, 68.61)
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Figure S4. Forest plot of the prevalence of carcass bruising segmented by decades
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Study Carcass bruising
Subgroup Comparison Log Odds ratio OR High-risk ~ Low-risk
(Low-risk vs High-risk) ~ D-L, random (95%b Cl) (95% Cl) n/N n/N
Sex :
Van Donkersgoed (2001) Male - Female ! 1.16 (1.10, 1.23) 5499/9557 5772110724
Rebagliati (2008) Male - Female i 1.58 (1.45, 1.71) 1766/4002 1783/5341
Strappini (2010) Male - Female 1.43(1.38, 1.48) 10460/71945 5944/55893
Romero (2013) Male - Female = : 0.52 (0.39, 0.70) 81/302 361/877
Harris (2017) Male - Female - 2.37 (1.92, 2.93) 2732/4262 167/389
Lee (2017) Male - Female ] : 1.02 (0.91, 1.14) 11431703 3670/5502
Mendonca (2018) Male - Female . 2.20 (1.95, 2.48) 1418/2221 98712217
Bethancourt (2019) Male - Female 'H 3.01 (2.94, 3.08) 23588/61091 16062/93009
Mendonga (2019) Male - Female i 2.05(1.78, 2.35) 1340/2063 637/1340
Sanchez-Perez (2019)  Male - Female -.- 1.94(1.12,3.37) 987 218/300
Subtotal (l-squared = 99.6%, p = 0.000) Q 1.57 (1.14, 2.16) 48125/157263 35601/175592
: :
Age group 1
de Andrade (2008Db) 30 movs. 6-10y —I+ 0.92 (0.30, 2.77) 25/31 50/61
Strappini (2010) Heifer vs. Cow - 2.04(1.95,2.13) 8039/42761  2977/29184
Sanchez-Perez (2019) <30 vs >30 mo — 1.77 (0.95, 3.30) 70/84 246/333
Subtotal (l-squared =9.2%, p = 0.333) b 1.98 (1.67, 2.35) 8134/42876  3273/29578
: i
Breed :
Lee (2017) Beef - Dairy =l 1.64 (1.45, 1.86) 1204/1572 5496/8253
Subtotal (l-squared =.%, p=.) d 1.64 (1.45, 1.86) 1204/1572 5496/8253
- '
Fat cover :
Strappini (2010) Abundant - Scarce 1 —_ 20.98 (14.73, 29.87) 12974/115482 31/5169
Strappini (2012) Scarce - Abscence ‘ 1.62(1.11,2.37) 56/130 2281716
Subtotal (l-squared = 98.9%, p = 0.000) :Q 5.84(0.47,71.79) 130301115612 259/5885
L]
Overall (I-squared = 99.3%, p =0.000) é 1.86 (1.47, 2.36) 70493/317323 44629/219308
n
NOTE: Weights are from random effects analysis :
! | | !

01 A 1 10 100
Low-risk factor High-risk factor
favors bruising favors bruising

Figure S5. Forest plot of the OR of carcass bruising for intrinsic risk factors
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Study Carcass bruising
Suberou Comparison Log Odds ratio OR High-risk L ow-risk

LR (Low-risk vs High-risk) ~ D-L, random (95% Cl) (95%Cl) /N /N
Distance !
Godoy (1986) 50-200 vs 201-1000 km . 1.57 (1.28,1.93) 257/2324 161/2196
de Andrade (2008a) 137 vs 271-528 km 14.32 (0.77, 267 .2907/47 36/41
de Andrade (2008b) 20-50 vs 70-471 km _ 7.26 (1.60, 33.08) 47/49 55/72
Flebagliat(i (200)8) <50 vs >300 km = 1.97 (1.73,2.23) 2273/4951  427/1416
Cardoso (2011 </5Vs>75Km —_— 0.90 (0.50, 1.61 150167 481/530
Bertoloni (2012) 75-130 vs 180-250 km —— ] 0.40 (0.16, 1.03) 1041135 50/56
Petroni (2013) <200 vs >401 km e e ) 4.28 (1.30, 14.06) 384/388 202/211
da Silva (2014) 50-60 vs 140-166 km —_—1 0.64 (0.29,1.37) 1221140 128/140
Moreira (2014) <200 vs >200 km 1 — 27.86 (15.05, 51.57p60/272 154/352
Bethancourt (2019) 0-10 vs 31-69 km [ 1.40 (1.36, 1.44)  12114/39179 14536/60068
Mendonga (2019) <120 vs >240 km 1.33(1.16, 1.52) 897/1795 710/1653
Sanchez-Perez (2019%30 vs >150 km 1.88(1.20,293) 177/217 158/225
Vega-Britez (2019) <100 vs >200 km —i— 2.85(1.73, 4.68) 664245 261227
Subtotal (I-squared = 92.0%, p = 0.000) b 1.91(1.49, 2.44) 16898/49909 17124/67187
Type of transport :
Bertoloni (2012) Simple truck vs Double-deck trailer F —— 11.43 (4.67, 27.99) 112/119 42172
Mendonca (2018)  Simple truck vs Double-deck trailer 0.83(0.72,0.95) 800/1473 964/1635
Bethancourt (2019)  Simple truck vs Double-deck trailer . 0.95(0.90, 1.00) 4545/19675 3112/12913
Mendonca (2019)  Simple truck vs Double-deck trailer . 0.75(0.66, 0.86) 7971945 871/1814
Subtotal (I-squared = 93.0%, p = 0.000) <> : 1.01(0.77,1.32)  6254/23212 498916434
i-landling 1
Mendonca (2018) Good - Regular = 1.89 (1.62, 2.21 6637971 1315/2470
e iy Tahla daee e
Subtotal (I-squared = 99.3%, p = 0.000) = - 294 51 03 4:88} 3697/6726  23983/108359
. 1
Load density 1
Romero (2013) <300 vs 350-400 kg/m~2 1.85(1.20, 2.84) 309/769 321120
Mendonca (2018) <370 vs 401-430 kg/m”2 1.59(1.31,1.93) 537/776 654/1117
Bethancourt (2019) <370 vs >431 kg/m2 1.77(1.7/1,1.83) 15183/49297 7743/38525
Mendonga (2019) <370 vs 401-430 kg/m~2 1.69 (1.42, 2.02) 498/888 481/1118
Subtotal (I-squared = 0.0%, p = 0.707) 1.76 (1.71,1.82) 16527/51730 8910/40880
i_oading facilities 2
Mendonca (2018)  Good - Regular 1.40 (1.23, 1.60) 943/1545 1237/2344
Bethancourt (2019) Good - Poor 2.07(1.98,2.16) 3614/8966 26166/106366
Subtotal (I-squared = 96.7%, p = 0.000) 1.71 (1.17,2.51) 455710511  27403/108710
Season 1
Gallo (2000) Spring-Summer vs Autumn-Winter 1 —— 8.73(3.74, 20.36) 62/71 30/68
Bethancourt (2019)  Spring-Summer vs Autumn-Winter = 1.44 (1.41,1.47) 18726/62486 20939/91372
Subtotal (I-squared = 94.2%, p = 0.000) o o — 3.37 (0.58, 19.62) 18788/62557 20969/91440
. 1
Time of transport 1
Gallo (2000) 3-6vs12-24h - 3.43(1.25,9.37) 20/34 10/34
de Andrade (2008a) 18vs46h 12.81 (0.68, 239.54)12/42 36/41
Mendonca (2016)  <aveaah | 132 gl%% 153 S3aigd 501205

endonca <3vs> ; 14,1,
Subtotal (I-squared = 48.0%, p = 0.123) 142 (1.17,1.73) 1917/3454  1307/2710
Resting period :
Gallo (2001) Rested vs Non-rested ra— 1.00 E(] 28, 3.54} 12/20 12/20
Subtotal (I-squared =.%, p =.) — *— 1.00(0.28, 3.54) 12/20 12/20
Unloading time i
Mendonca (2018) <30 vs 91-121 min E 1.75(1.49,2.06) 6631083 677/1428
Subtotal (I-squared =.%, p =.) $ 1.75(1.49, 2.06) 6631083 677/1428
Source 1
Rebagliati (2008) Farm vs. auction market ‘ 2.00 E‘l 16, 2.2?} 21414611 414/1368
Strappini (2010) Farm vs. auction market 1 210(2.02, 2.18) 9846/63484 4166/51761
Strappini (2012) Farm vs. auction market —t——— 2.65(1.02,6.89) 140/147 98/111
Romero (2013) Farm vs. auction market = 0.72(0.51,1.02) 54173 388/1006
Subtotal (I-squared = 91.8%, p = 0.000) <> 1.63(1.20,2.20) 12181/68415 5066/54246
. 1
Lairage time 1
Strappini( (201(;} <12vs 12-18 = 1 0.60 (0.54, 0.67) 666/11243  810/8591
Romero (2013 <18 vs >18 1.08 (0.85, 1.37) 245/642 190/522
Sanchez-Perez (201912 vs >12 i:— 1.27 (0.75, 2.15)  86/109 230/308
Subtotal (I-squared = 91.8%, p = 0.000) <=, 0.90 (0.55, 1.48) 997/11994  1230/9421
Overall (I-squared = 98.5%, p = 0.000) ? 1.64 (1.45,1.86) 82491/289611111670/500835
NOTE: Weights are from random effects analysis 1 I
g 1 10 100
Low-risk factor High-risk factor
favors bruising favors bruising

Figure S6. Forest plot of the OR of carcass bruising for extrinsic risk factors
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