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Supplementary Table S1: Tabulation of each of the 78 study variables (derived from the on-farm questionnaire) against the case definition.
	Study Variable
	Description of Study Variable
	Case
	Control
	Total

	
	
	n=191
	n=2618
	n=2809

	
	
	n
	%
	n
	%
	n
	%

	FARMACT
	Farming activities practised on farm
	
	
	
	
	
	

	
	Milking cows
	54
	7.5
	670
	92.5
	724
	25.8

	
	Beef cows
	41
	4.0
	991
	96.0
	1032
	36.7

	
	Beef fattening
	59
	9.7
	551
	90.3
	610
	21.7

	
	Beef cows + Beef fattening
	22
	7.6
	268
	92.4
	290
	10.3

	
	Other mixed enterprises
	15
	9.8
	138
	90.2
	153
	5.5

	
	
	
	
	
	
	
	

	PEDIGREE
	Registered pedigree animals present on farm
	
	
	
	
	
	

	
	No
	144
	7.6
	1751
	92.4
	1895
	67.5

	
	Yes
	47
	5.1
	867
	94.9
	914
	32.5

	
	
	
	
	
	
	
	

	SIZECHNGE
	Herd size change over past 10 years
	
	
	
	
	
	

	
	Decrease
	22
	6.8
	302
	93.2
	324
	11.5

	
	Same
	95
	5.6
	1591
	94.4
	1686
	60.0

	
	Increased
	74
	9.3
	725
	90.7
	799
	28.5

	
	
	
	
	
	
	
	

	WINTOUT
	Any cattle wintered outside
	
	
	
	
	
	

	
	No
	163
	6.5
	2347
	93.5
	2510
	89.4

	
	Yes
	28
	9.4
	271
	90.6
	299
	10.6

	
	
	
	
	
	
	
	

	SEPUNITS
	Is part of the herd managed as a separate unit
	
	
	
	
	
	

	
	No
	159
	83.2
	2303
	88.0
	2462
	87.6

	
	Yes
	32
	16.8
	315
	12.0
	347
	12.4

	
	
	
	
	
	
	
	

	TBSUBGRP
	Has TB affected a particular sub group of the herd
	
	
	
	
	
	

	
	No
	71
	6.1
	1089
	93.9
	1160
	41.3

	
	Cattle <=30 months
	71
	9.4
	683
	90.6
	754
	26.8

	
	Cattle >30 months
	49
	5.5
	846
	94.5
	895
	31.9

	
	
	
	
	
	
	
	

	GRAZPAT
	What grazing patterns are practised?
	
	
	
	
	
	

	
	Not Applicable
	99
	6.5
	1427
	93.5
	1526
	54.3

	
	Rotational
	50
	6.9
	674
	93.1
	724
	25.8

	
	Set Stocking
	16
	6.1
	246
	93.9
	262
	9.3

	
	Strip Grazing
	17
	6.8
	233
	93.2
	250
	8.9

	
	Mixed
	9
	19.2
	38
	80.8
	47
	1.7

	
	
	
	
	
	
	
	

	ZEROGRAZ
	Are any cattle groups zero grazed
	
	
	
	
	
	

	
	No
	182
	6.7
	2525
	93.3
	2707
	96.4

	
	Yes
	9
	8.8
	93
	91.2
	102
	3.6

	
	
	
	
	
	
	
	

	MIXGRAZ
	Is there any mixed grazing of cattle and sheep
	
	
	
	
	
	

	
	No
	139
	6.3
	2074
	93.7
	2213
	78.8

	
	Yes
	52
	8.7
	544
	91.3
	596
	21.2

	
	
	
	
	
	
	
	

	TRGHFEED
	Is meal fed at unraised troughs or on the ground?
	
	
	
	
	
	

	
	No
	175
	6.8
	2386
	93.2
	2561
	91.2

	
	Yes
	16
	6.5
	232
	93.5
	248
	8.8

	
	
	
	
	
	
	
	

	CLFCREEP
	Are calf creep feeders used at pasture
	
	
	
	
	
	

	
	No
	163
	7.1
	2131
	92.9
	2294
	81.7

	
	Yes
	28
	5.4
	487
	94.6
	515
	18.3

	
	
	
	
	
	
	
	

	TRGHDRK
	Are there any unraised drinking troughs in fields
	
	
	
	
	
	

	
	No
	151
	6.6
	2132
	93.4
	2283
	81.3

	
	Yes
	40
	7.6
	486
	92.4
	526
	18.7

	
	
	
	
	
	
	
	

	NATUDRK
	Do cattle drink from natural sources of water
	
	
	
	
	
	

	
	No
	95
	6.2
	1443
	93.8
	1538
	54.8

	
	Yes
	96
	7.6
	1175
	92.4
	1271
	45.2

	
	
	
	
	
	
	
	

	BVDPOS
	Has there ever been an animal on the farm detected as persistently infected with Bovine Viral Diarrhoea (BVD) or Mucosal disease
	
	
	
	
	
	

	
	No
	154
	6.7
	2157
	93.3
	2311
	82.3

	
	Yes or don’t know
	37
	7.4
	461
	92.6
	498
	17.7

	
	
	
	
	
	
	
	

	BVDVAC
	Is BVD vaccination carried out on the farm
	
	
	
	
	
	

	
	No
	128
	6.6
	1818
	93.4
	1946
	69.3

	
	Yes
	63
	7.3
	800
	92.7
	863
	30.7

	
	
	
	
	
	
	
	

	IBRVAC
	Is IBR vaccination carried out on the farm
	
	
	
	
	
	

	
	No
	111
	5.7
	1853
	94.3
	1964
	69.9

	
	Yes
	80
	9.5
	765
	90.5
	845
	30.1

	
	
	
	
	
	
	
	

	JOHPOS
	Has there ever been a case of Johne’s disease in the herd
	
	
	
	
	
	

	
	No
	157
	6.4
	2317
	93.6
	2474
	88.1

	
	Yes or don’t know
	34
	10.2
	301
	89.8
	335
	11.9

	
	
	
	
	
	
	
	

	LEPPOS
	Has there ever been a case of Leptospirosis detected on the farm
	
	
	
	
	
	

	
	No
	174
	6.7
	2439
	93.3
	2613
	93.0

	
	Yes or don’t know
	17
	8.7
	179
	91.3
	196
	7.0

	
	
	
	
	
	
	
	

	LEPVAC
	Is Leptospirosis vaccination carried out on the farm
	
	
	
	
	
	

	
	No
	150
	6.9
	2019
	93.1
	2169
	77.2

	
	Yes
	41
	6.4
	599
	93.6
	640
	22.8

	
	
	
	
	
	
	
	

	FLKTRT
	Is fluke treatment carried out on the farm
	
	
	
	
	
	

	
	No
	15
	17.4
	71
	82.6
	86
	3.1

	
	Yes
	176
	6.5
	2547
	93.5
	2723
	96.9

	
	
	
	
	
	
	
	

	FLKDOSEf
	How many fluke treatments do cattle receive per year
	
	
	
	
	
	

	
	0
	10
	18.5
	44
	81.5
	54
	1.9

	
	1
	107
	6.5
	1551
	93.5
	1658
	59.0

	
	>=2
	74
	6.8
	1023
	93.3
	1097
	39.1

	
	
	
	
	
	
	
	

	SHWINHS
	Is there any sharing of winter housing
	
	
	
	
	
	

	
	No
	186
	6.7
	2586
	93.3
	2772
	98.7

	
	Yes
	5
	13.5
	32
	86.5
	37
	1.3

	
	
	
	
	
	
	
	

	SHEQUIP
	Is there any sharing of equipment with other farms
	
	
	
	
	
	

	
	No
	186
	6.7
	2574
	93.3
	2760
	98.3

	
	Yes
	5
	10.2
	44
	89.8
	49
	1.7

	
	
	
	
	
	
	
	

	SHWRKRS
	Is there any sharing of farm workers
	
	
	
	
	
	

	
	No
	187
	6.8
	2566
	93.2
	2753
	98.0

	
	Yes
	4
	7.1
	52
	92.9
	56
	2.0

	
	
	
	
	
	
	
	

	ONELOC
	Are all cattle housed at one location
	
	
	
	
	
	

	
	No
	59
	9.2
	586
	90.8
	645
	23.0

	
	Yes
	132
	6.1
	2032
	93.9
	2164
	77.0

	
	
	
	
	
	
	
	

	DIFAIRSP
	Are cattle in separate airspaces according to stage of production
	
	
	
	
	
	

	
	No
	39
	5.0
	739
	95.0
	778
	27.7

	
	Yes
	152
	7.5
	1879
	92.5
	2031
	72.3

	
	
	
	
	
	
	
	

	BADACFD
	Could badgers access cattle feeding area
	
	
	
	
	
	

	
	No
	45
	5.6
	765
	94.4
	810
	28.8

	
	Yes
	146
	7.3
	1853
	92.7
	1999
	71.2

	
	
	
	
	
	
	
	

	FEEDGRND
	Is the general feeding practise to place feed on the ground
	
	
	
	
	
	

	
	No
	39
	7.0
	521
	93.0
	560
	19.9

	
	Yes
	152
	6.8
	2097
	93.2
	2249
	80.1

	
	
	
	
	
	
	
	

	FEEDOUT
	Do any sheds have feeding area on the outside of the shed
	
	
	
	
	
	

	
	No
	93
	5.9
	1475
	94.1
	1568
	55.8

	
	Yes
	98
	7.9
	1142
	92.1
	1240
	44.1

	
	
	
	
	
	
	
	

	CONENC
	Are all concentrate feeds kept in enclosed containers
	
	
	
	
	
	

	
	No
	25
	9.1
	250
	90.9
	275
	9.8

	
	Yes
	166
	6.6
	2368
	93.5
	2534
	90.2

	
	
	
	
	
	
	
	

	BADSIL
	Could badgers potentially access silage clamps
	
	
	
	
	
	

	
	No
	53
	5.5
	906
	94.5
	959
	34.1

	
	Yes
	138
	7.5
	1712
	92.5
	1850
	65.9

	
	
	
	
	
	
	
	

	WILSEC
	Are cattle sheds and feed stores secure against wildlife entry
	
	
	
	
	
	

	
	No
	95
	6.2
	1433
	93.8
	1528
	54.4

	
	Yes
	96
	7.5
	1185
	92.5
	1281
	45.6

	
	
	
	
	
	
	
	

	MININ
	Are mineral blocks or lick buckets used indoors
	
	
	
	
	
	

	
	No
	149
	7.3
	1880
	92.7
	2029
	72.2

	
	Yes
	42
	5.4
	738
	94.6
	780
	27.8

	
	
	
	
	
	
	
	

	MINOUT
	Are mineral blocks or lick buckets used at pasture
	
	
	
	
	
	

	
	No
	112
	7.4
	1412
	92.6
	1524
	54.3

	
	Yes
	79
	6.2
	1206
	93.8
	1285
	45.8

	
	
	
	
	
	
	
	

	SHDSEC
	Are cattle sheds secured to prevent badger entry at night
	
	
	
	
	
	

	
	No
	132
	6.6
	1878
	93.4
	2010
	71.6

	
	Yes
	59
	7.4
	740
	92.6
	799
	28.4

	
	
	
	
	
	
	
	

	SHDCD
	Are sheds washed and disinfected annually
	
	
	
	
	
	

	
	No
	28
	7.9
	328
	92.1
	356
	12.7

	
	Yes
	163
	6.6
	2290
	93.4
	2453
	87.3

	
	
	
	
	
	
	
	

	VISCD
	Are visitors entering and leaving farm cleansing and disinfecting
	
	
	
	
	
	

	
	No
	27
	6.8
	371
	93.2
	398
	14.2

	
	Yes
	164
	6.8
	2247
	93.2
	2411
	85.8

	
	
	
	
	
	
	
	

	SLURCON
	Are contractors used to spread slurry or manure
	
	
	
	
	
	

	
	No
	120
	7.4
	1504
	92.6
	1624
	57.8

	
	Yes
	71
	6.0
	1114
	94.0
	1185
	42.2

	
	
	
	
	
	
	
	

	SLURGZMT
	Is slurry applied to grazing ground
	
	
	
	
	
	

	
	No
	30
	5.7
	500
	94.3
	530
	18.9

	
	Yes
	161
	7.1
	2118
	92.9
	2279
	81.1

	
	
	
	
	
	
	
	

	MANGRZ
	Is manure spread on grazing ground
	
	
	
	
	
	

	
	No or not applicable
	88
	5.9
	1410
	94.1
	1498
	53.3

	
	Yes
	103
	7.9
	1208
	92.1
	1311
	46.7

	
	
	
	
	
	
	
	

	SLURGRZ
	Do cattle ever have access grazing ground to which slurry is freshly applied?
	
	
	
	
	
	

	
	No or not applicable
	174
	7.1
	2289
	92.9
	2463
	87.7

	
	Yes
	17
	4.9
	329
	95.1
	346
	12.3

	
	
	
	
	
	
	
	

	SLURTIME
	Is slurry applied in spring time as opposed to continuously over year?
	
	
	
	
	
	

	
	No or not applicable
	38
	5.7
	635
	94.3
	673
	24.0

	
	Yes
	153
	7.2
	1983
	92.8
	2136
	76.0

	
	
	
	
	
	
	
	

	SLUROTH
	Is slurry or manure applied that is produced on other farms
	
	
	
	
	
	

	
	No
	186
	6.9
	2509
	93.1
	2695
	95.9

	
	Yes
	5
	4.4
	109
	95.6
	114
	4.1

	
	
	
	
	
	
	
	

	PURBULL
	Has a bull been purchased in the past 5 years
	
	
	
	
	
	

	
	No
	84
	7.3
	1061
	92.7
	1145
	40.8

	
	Yes
	107
	6.4
	1557
	93.6
	1664
	59.2

	
	
	
	
	
	
	
	

	HIRBULL
	Has a bull been hired or borrowed during last 5 years
	
	
	
	
	
	

	
	No
	189
	6.8
	2585
	93.2
	2774
	98.8

	
	Yes
	2
	5.7
	33
	94.3
	35
	1.3

	
	
	
	
	
	
	
	

	PURCOW
	Have replacement breeding cows or heifers been purchased in last 5 years
	
	
	
	
	
	

	
	No
	109
	7.6
	1329
	92.4
	1438
	51.2

	
	Yes
	82
	6.0
	1289
	94.0
	1371
	48.8

	
	
	
	
	
	
	
	

	PURCALF
	Have calves been purchased in the previous 5 years
	
	
	
	
	
	

	
	No
	136
	7.3
	1728
	92.7
	1864
	66.4

	
	Yes
	55
	5.8
	890
	94.2
	945
	33.6

	
	
	
	
	
	
	
	

	REARCALF
	Is the purchase and rearing of calves part of the farm business
	
	
	
	
	
	

	
	No
	159
	6.6
	2238
	93.4
	2397
	85.3

	
	Yes
	32
	7.8
	380
	92.2
	412
	14.7

	
	
	
	
	
	
	
	

	PURSTORE
	Have store cattle (cattle for fattening) been purchased in the previous 5 years
	
	
	
	
	
	

	
	No
	90
	5.5
	1545
	94.5
	1635
	58.2

	
	Yes
	101
	8.6
	1073
	91.4
	1174
	41.8

	
	
	
	
	
	
	
	

	PURMART
	Has any purchase been made from a cattle market in the previous 5 years
	
	
	
	
	
	

	
	No
	44
	5.5
	751
	94.5
	795
	28.3

	
	Yes
	147
	7.3
	1867
	92.7
	2014
	71.7

	
	
	
	
	
	
	
	

	PURDIR
	Has there been any purchases directly from another herd and was an enquiry made if that herd had a history of TB breakdowns
	
	
	
	
	
	

	
	No purchase
	54
	7.0
	721
	93.0
	775
	27.6

	
	Yes but no enquiry
	75
	6.8
	1024
	93.2
	1099
	39.1

	
	Yes plus enquiry
	62
	6.6
	873
	93.4
	935
	33.3

	
	
	
	
	
	
	
	

	PURDEAL
	Have cattle been purchased from a dealer in the previous 5 years
	
	
	
	
	
	

	
	No
	161
	6.5
	2323
	93.5
	2484
	88.4

	
	Yes
	30
	9.2
	295
	90.8
	325
	11.6

	
	
	
	
	
	
	
	

	ISOPOS
	Are animals isolated post purchase
	
	
	
	
	
	

	
	No
	72
	7.1
	939
	92.9
	1011
	36.0

	
	Yes
	106
	6.6
	1504
	93.4
	1610
	57.3

	
	Not Applicable
	13
	6.9
	175
	93.1
	188
	6.7

	
	
	
	
	
	
	
	

	TOTPARf
	Total number of land parcels on which animals are grazed per year
	
	
	
	
	
	

	
	1
	43
	5.5
	733
	94.5
	776
	27.6

	
	2
	30
	4.3
	670
	95.7
	700
	24.9

	
	3
	43
	7.2
	557
	92.8
	600
	21.4

	
	>=4
	75
	10.2
	658
	89.8
	733
	26.1

	
	
	
	
	
	
	
	

	RENTGRND
	Is extra ground rented and is it >5km from main farm
	
	
	
	
	
	

	
	None rented
	91
	5.9
	1450
	94.1
	1541
	54.9

	
	Yes and >5km
	42
	8.0
	482
	92.0
	524
	18.7

	
	Yes and <5km
	58
	7.8
	686
	92.2
	744
	26.5

	
	
	
	
	
	
	
	

	TBGRND
	Is there particular parcels of ground that are associated with cattle becoming infected
	
	
	
	
	
	

	
	None  associated
	152
	6.5
	2174
	93.5
	2326
	82.8

	
	Yes
	39
	8.1
	444
	91.9
	483
	17.2

	
	
	
	
	
	
	
	

	FENCEUP
	Have any fences with  a neighbour been upgraded in the last 3 years and did this upgrade involve installation of a complete new fence
	
	
	
	
	
	

	
	No
	63
	9.2
	621
	90.8
	684
	24.4

	
	Yes plus some upgrading of fences
	43
	4.2
	982
	95.8
	1025
	36.5

	
	Yes plus full upgrade of fences
	85
	7.7
	1015
	92.3
	1100
	39.2

	
	
	
	
	
	
	
	

	FENCEDB
	Are there any double fences around the farm perimeter boundary
	
	
	
	
	
	

	
	No
	112
	6.6
	1589
	93.4
	1701
	60.6

	
	Yes
	79
	7.1
	1029
	92.9
	1108
	39.4

	
	
	
	
	
	
	
	

	CATCON
	Were there any break ins or break outs of cattle to from a neighbour in the previous grazing season
	
	
	
	
	
	

	
	No
	166
	6.6
	2349
	93.4
	2515
	89.5

	
	Yes
	25
	8.5
	269
	91.5
	294
	10.5

	
	
	
	
	
	
	
	

	NOSECON
	Can cattle have nose to nose contact with others during grazing season and is this possible with > 3 herds
	
	
	
	
	
	

	
	No
	37
	6.8
	506
	93.2
	543
	19.3

	
	Yes and <=3
	51
	5.8
	826
	94.2
	877
	31.2

	
	Yes and >3
	103
	7.4
	1286
	92.6
	1389
	49.5

	
	
	
	
	
	
	
	

	SILCUTS
	Number of silage cuts taken per year
	
	
	
	
	
	

	
	<=2
	148
	6.4
	2161
	93.6
	2309
	82.2

	
	>2
	43
	8.6
	457
	91.4
	500
	17.8

	
	
	
	
	
	
	
	

	SILGRZ
	Are silage fields after grazed with cattle
	
	
	
	
	
	

	
	No or not applicable
	26
	7.1
	342
	92.9
	368
	13.1

	
	Yes
	165
	6.8
	2276
	93.2
	2441
	86.9

	
	
	
	
	
	
	
	

	BADSETT
	Are there any badger setts on the farm
	
	
	
	
	
	

	
	No
	128
	6.5
	1842
	93.5
	1970
	70.1

	
	Yes
	63
	7.5
	776
	92.5
	839
	29.9

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	BADLOCAL
	Is there badger setts in the locality that are not on this farm
	
	
	
	
	
	

	
	No
	114
	6.0
	1799
	94.0
	1913
	68.1

	
	Yes
	77
	8.6
	819
	91.4
	896
	31.9

	
	
	
	
	
	
	
	

	BADLIVON
	Has there been a live badger seen on the farm in the past 3 years
	
	
	
	
	
	

	
	No
	135
	6.2
	2030
	93.8
	2165
	77.1

	
	Yes
	56
	8.7
	588
	91.3
	644
	22.9

	
	
	
	
	
	
	
	

	BADLIVOT
	Has there been a live badger seen on a neighbouring farms in the past 3 years
	
	
	
	
	
	

	
	No
	160
	6.5
	2322
	93.5
	2482
	88.4

	
	Yes
	31
	9.5
	296
	90.5
	327
	11.6

	
	
	
	
	
	
	
	

	BADDEAD
	Has there been a dead badger on the farm in the last 3 years
	
	
	
	
	
	

	
	No
	181
	6.9
	2462
	93.2
	2643
	94.1

	
	Yes
	10
	6.0
	156
	94.0
	166
	5.9

	
	
	
	
	
	
	
	

	BADROAD
	Has there been a dead badger seen on a road within a mile of any of your land in the past 3 years
	
	
	
	
	
	

	
	No
	54
	4.8
	1063
	95.2
	1117
	39.8

	
	Yes
	137
	8.1
	1555
	91.9
	1692
	60.2

	
	
	
	
	
	
	
	

	BADHOU
	Has there been a badger seen in any of the sheds in the last 3 years
	
	
	
	
	
	

	
	No
	184
	6.6
	2592
	93.4
	2776
	98.8

	
	Yes
	7
	21.2
	26
	78.8
	33
	1.2

	
	
	
	
	
	
	
	

	BADSTOR
	Has there been a badger seen in the feed store in the previous 3 years
	
	
	
	
	
	

	
	No or not applicable
	189
	6.7
	2617
	93.3
	2806
	99.9

	
	Yes
	2
	66.7
	1
	33.3
	3
	0.1

	
	
	
	
	
	
	
	

	        SETTFEN
	Are badger setts fenced off
	
	
	
	
	
	

	
	No or not applicable
	187
	6.9
	2539
	93.1
	2726
	97.1

	
	Yes
	4
	4.8
	79
	95.2
	83
	2.9

	
	
	
	
	
	
	
	

	         LATFEN
	Are badger latrines fenced off
	
	
	
	
	
	

	
	No or not applicable
	188
	6.8
	2574
	93.2
	2762
	98.3

	
	Yes
	3
	6.4
	44
	93.6
	47
	1.7

	
	
	
	
	
	
	
	

	DEERPRES
	Have there been any deer seen on the farm in the past 3 years
	
	
	
	
	
	

	
	No
	154
	7.0
	2047
	93.0
	2201
	78.4

	
	Yes
	37
	6.1
	571
	93.9
	608
	21.6

	
	
	
	
	
	
	
	

	WOODPRS
	Is there any woodland on the farm or within  a mile of the farm
	
	
	
	
	
	

	
	No
	93
	7.8
	1095
	92.2
	1188
	42.3

	
	Yes
	98
	6.1
	1523
	93.9
	1621
	57.7

	
	
	
	
	
	
	
	

	DVOHRD
	Divisional Veterinary Office group of the breakdown herd
	
	
	
	
	
	

	
	Armagh, Newry, Newtownards
	73
	9.1
	733
	90.9
	806
	28.7

	
	Dungannon, Enniskillen, Strabane, Omagh
	76
	5.7
	1252
	94.3
	1328
	47.3

	
	Ballymena, Coleraine, Mallusk
	42
	6.2
	633
	93.8
	675
	24.0

	
	
	
	
	
	
	
	

	Num1RiskSource
	[bookmark: _GoBack]Most likely choice as source of infection by investigating Veterinary Officer
	
	
	
	
	
	

	
	Source of infection is not established or Other(including Deer source)
	38
	4.3
	844
	95.7
	882
	31.4

	
	Source of infection cattle to cattle contiguous herd spread
	44
	7.0
	589
	93.0
	633
	22.5

	
	Source of infection purchase of infected animal(s)
	49
	9.9
	448
	90.1
	497
	17.7

	
	Source of infection carryover of previous infection
	13
	6.6
	184
	93.4
	197
	7.0

	
	Source of infection is badgers
	47
	7.8
	553
	92.2
	600
	21.4

	
	
	
	
	
	
	
	

	Num2RiskSource
	Second most likely choice as source of infection by investigating Veterinary Officer
	
	
	
	
	
	

	
	Source of infection is not established or Other(including Deer source)
	17
	6.0
	267
	94.0
	284
	10.1

	
	Source of infection cattle to cattle contiguous herd spread
	45
	9.0
	454
	91.0
	499
	17.8

	
	Source of infection purchase of infected animal(s)
	13
	8.6
	138
	91.4
	151
	5.4

	
	Source of infection carryover of previous infection
	12
	9.5
	114
	90.5
	126
	4.5

	
	Source of infection is badgers
	47
	7.5
	577
	92.5
	624
	22.2

	
	No second choice source selected
	57
	5.1
	1068
	94.9
	1125
	40.0

	Study Variable
	Description Of Study Variable
	Mean (95% CI) Median

	
	
	

	HRDSIZE
	Size of the herds averaged over the period 2016-2018
	

	
	
	

	
	Case
	210.9 (180.5-242.3) 148

	
	Control
	129.8 (124.6-135.1) 83

	
	
	




Supplementary Table S2: Table showing on farm questionnaire used for on farm data collection.
TB Disease Investigation For
	
Name: ____________________________________________

Herd Number: ______________________________________

Address: ___________________________________________

Associated Herd Number(s): ___________________________

Date OTS/OTW applied: _____________________

Map Reference (centre of farm activity in the form A 123 456): _____________________

DVO:                                     Patch (Number followed by capital letter): _______________

Herd keeper contact telephone number(s): _________________________________________

H&S status on herd:  Y   N. Details ______________________________________________


	
Verification of VO phone call to breakdown herd keeper and of passing of form to SAHWI.

All points as detailed in Staff Instruction communicated to herd keeper 

VO Signature _______________________. Aphis User code ______. Date _________


Date passed to SAHWI:  _______________

	
Breakdown History

Date of last TB breakdown. From_________; to ___________
Strain types isolated during previous breakdown: __________________________
Most likely source of infection at previous breakdown: _____________________
Total number of reactors/LRSs at previous breakdown: _______________
At risk to how many current TB breakdowns ___________
Have reactors been RI in previous tests? ____________________




	AHWI APHIS checks:
At what date did breakdown start:    ___________________

Herd size and herd type: _____________________________

Did this breakdown initiate with a skin test or an LRS? 
i. Test date: _________  Test type: __________  Number of reactors: _____________
or
ii. LRS ____________________________

Reactor(s):     Homebred        Purchased

What is the Test ID of the test initiating this incident?  ________________

Date and type of previous herd test: _________________

List any other farmed species kept by breakdown herd keeper. _____________________________

Movement of livestock onto farm in last 5 years.      Y           N
i. Source:      Herds             Market                Dealer              Import
ii. Frequency: Weekly     Monthly    Quarterly       Annually
iii. Comment:
Movement of livestock off the farm.        Y          N
i. Destination:    Farm      Market     Abattoir       Export      Dealer     Show

AHWI checklist: Summary of instructions.

1) Update the  attached maps                                                                               
2) Last housing date ______________                                                                
3) Ensure all land parcels have been mapped, named & acreage noted              
4) Note usage of each land parcel of breakdown and neighbouring herds          S
R

5) Mark reactors on map with        and badger setts with                                    
6) Confirm who is using adjacent land parcels                                                    
7) Note boundary types for entire perimeter of breakdown                                 
8) Fill in the investigation form                                                                           
9) Update list of contiguous herds on Appendix 1                                              
10) Return completed forms to Patch VO            Date ________________        
11) Notify SAHWI of handover date                                                                    





DISEASE INVESTIGATION QUESTIONNAIRE
	Section A. General management practices


	1. 
	a. What farming activities do you practice?


b. Do you have registered pedigree animals?
	 Milk


Y
	Suckler cows

N
	Beef fattening

	Other


If yes give %:

	
2. 
	Herd size over the past 10 years?

	Increased
	Same
	Decreased

	3. 
	Are any cattle wintered outside?

	Most
	Some
	None

	4. 

	Is part of your herd managed as a separate unit at an outfarm, for example beef animals managed separately from the milking herd?

	Y
	N
	Details:

	5. 

	Has TB affected one sub-group of your herd?
(Sub-group here means production groups of cattle e.g. milking cows, dry cows, maiden heifers, beef bullocks etc)






	Y
	N
	Elaborate on batchings:

	6. 
	If TB has affected a sub-group, which age group is this?

	Adult cattle: Cows + Bulls
	Cattle 15 to 30 months
	Cattle less than 15 months
	N/A

	7. 

	a. Which grazing patterns do you practice?

b.   Do you use zero grazing for any of your     cattle groups?
	Rotational

Y
	Set Stocking
N
	Strip Grazing


	N/A


Comment:



	8. 
	Do you operate any mixed grazing of cattle and sheep?

	Y
	N
	

	9. 

	a. Do you ever feed meal to cattle on the ground or in unraised feeding troughs at pasture? 

b.  Do you use calf creep feeders at pasture?

	Y



Y
	N



N
	

	10. 
	If feeding meal to cattle on the ground at pasture which group of stock does it apply to?

	Adult cattle: Cows + Bulls
	Cattle less than 30 months
	All  age groups of cattle
	N/A

	11. 

	a. Do you have any unraised drinking troughs in your fields? 
b.  Do cattle drink from natural sources of water?
	 Y


Y
	N


N
	

	12. 

	a. Have you ever had an animal detected as persistently infected with BVD (Bovine Viral Diarrhoea), or a case of Mucosal Disease in your herd)

b.   Do you vaccinate herd for BVD?

	Y




Y
	N




N
	Don’t know




	


	13. 

	Do you vaccinate herd for IBR?
	Y
	N
	
	

	14. 
	Have you ever had a case of Johne’s disease in your herd?

	Y
	N
	Don’t know
	

	15. 

	a. Have you ever had a case of Leptospirosis in your herd?

b.  Do you vaccinate herd for Leptospirosis?
	Y


Y
	N


N
	Don’t know



	

	16. 
	Do you use fluke treatments on cattle on your farm?

	Y
	N
	


	17. 
	On a yearly basis how often do you treat your cattle for fluke?

	0
	1
	>=2

	18. 

	Do you share:
a. Winter housing

b. Equipment

c. Farm workers

	
Y

Y

Y
	
N

N

N
	

	Section B. The farm yard and housing


	19. 

	Do you house all your cattle at one location?







	Y
	N
	If  no, name the locations and list type of stock kept there:




	20. 

	Are cattle at all farm locations separated into different sheds/ airspaces according to their age/ stage of production?

Also note the sheds where the reactors were housed.


	Y
	N
	If yes, list which groups share common air spaces:






	21. 
	Could badgers access the cattle feeding area?

	Y
	N
	

	22. 

	Is your general feeding practice in most sheds to feed on the ground?
	Y
	N
	

	23. 
	Do you have any sheds where the feeding area is on the outside of the shed and could be accessed by wildlife?

	Y
	N
	

	24. 
	Do you keep all concentrate feed in enclosed containers?

	Y
	N
	

	25. 
	Could badgers potentially access silage clamps?

	Y
	N
	

	26. 
	Are cattle sheds and feed stores capable of being secured so that they do not allow wildlife entry?

	Y
	N
	

	27. 
	a. Are mineral blocks/ lick buckets used indoors?

b. Are mineral blocks/ lick buckets used at pasture?

	Y


Y
	N


N
	

	28. 
	Are cattle sheds secured at night with adequate doors or electric fences so as to prevent entry of badgers?

	Y
	N
	

	29. 

	Are livestock sheds washed and disinfected annually?

	Y
	N
	

	30. 
	Are all visitors coming onto the farm cleaning and disinfecting every time they enter or leave the farm?

	Y


	N
	

	Section C. On farm slurry/manure production


	31. 
	Are contractors used to spread slurry/manure?

	Y
	N
	

	32. 
	a. Is slurry applied to grazing ground?

b. If so, which methods are used?               N/A

c. Is manure spread on grazing ground?
	Y

Injector

Y
	N

Trailing shoe
N
	 
Inverted splash-plate
N/A

	
Umbilical system

	33. 
	Do cattle ever have access to grazing ground on which fresh slurry is applied?

	Y
	N
	N/A

	34. 
	Is slurry/manure applied mostly in spring time rather than continuously over the grazing season? 

	Y
	N
	N/A

	35. 
	Do you use slurry/manure that is produced on other farms?

	Y
	N
	If yes, what is the source?

	Section D. Movement of cattle


	36. 
	Have you purchased a bull(s) in the last 5 years?

	Y
	N
	


	37. 
	Have you ever hired or borrowed a bull during the breeding season in the last 5 years?

	Y
	N
	If yes, please state source:


	38. 
	Have you purchased replacement breeding cows or heifers in the last 5 years?

	Y
	N
	


	39. 
	Have you purchased calves in the last 5 years?

	Y
	N
	


	40. 
	Is the purchase and rearing of drop calves part of your business?

	 Y
	N
	

	41. 
	Have you purchased stores in the last 5 years?

	Y
	N
	


	42. 
	Have you purchased directly from a mart in the last 5 years?

	Y

	N
	


	43. 
	a. Have you purchased directly from another herd in the last 5 years?

b. If yes, did you enquire about the TB status of that herd?




	Y


Y
Detail practice implemented:

	N


N
	







	44. 
	Have you purchased cattle directly from a dealer in the last 5 years?

	Y
	N
	Clarification: This does not include using a dealer as an agent to purchase animals on the herd keepers behalf


	45. 
	Do you isolate animals post purchase?
	Y
	N
	N/A

	Section E. Contact with other cattle


	46. 
	What is the total number of land parcels on which your animals were grazed in the last grazing season?
	1
	2
	3
	>=4

	47. 
	a. Do you rent any extra grazing ground? 

b.  If you rent extra grazing ground is any parcel more than 3 miles from your home farm unit?

	Y


Y
	N


N
	



	

	48. 

	Do you have particular parcels of land you associate with TB in your cattle?

If you answered YES have you stopped using this land for cattle?

	Y


Y
	N


N
	



	

	49. 
	Have you upgraded any boundary fences between yourself and a neighbouring herd in the last 3 years?

	Y



	N
	




	50. 
	If you have upgraded boundary fences in the last 3 years did this upgrade involve installation of a completely new fence between yourself and a neighbouring herd?

	Y
	N
	
	

	
51. 
	Do you have double fences along your perimeter boundary?

	Y
	N
	


	52. 

	Did you have any cattle break-ins or break-outs during the current or previous grazing season?

	Y
	N
	


	53. 

	a. Can your cattle have nose to nose contact with neighbouring herds during the grazing season?
b. If yes, is contact possible with more than 3 herds?

	Y


Y
	N


N
	



	

	54. 
	a. How many cuts of silage do you take?

b. Do you after-graze your silage fields with cattle?
	0        1         2         3          4 

Y           N          N/A


	Section F. Wildlife


	55. 

	Are you aware of any badger setts on your farm?
	Y

	N
	

	56. 

	Are you aware of any badger setts in the locality but not on your farm?
	Y
	N
	

	57. 
	Have you seen a live badger on your farm in the last 3 years?
	Y


	N
	

	58. 

	Have you seen a live badger on neighbouring farms in the last 3 years?
	Y
	N
	

	
59. 
	Have you seen a dead badger on your farm in the last 3 years?

	Y
	N
	

	60. 
	Have you seen any dead badgers seen on a public road within a mile of any of your land in the last 3 years? 

	Y
	N
	

	61. 

	Have you seen any badgers in any of your cattle houses during the housing period in the last 3 years?

	Y
	N
	

	62. 
	Have you seen a badger in your feed store in the last 3 years?

	Y
	N
	N/A – no feed store

	63. 
	a. Do you fence off badger setts?
b. Do you fence off badger latrines?

	Y
Y
	N
N
	N/A
N/A

	64. 
	Have you noticed any deer on your farmland in the last 3 years?

	Y
	N
	

	
65. 
	Have you any woodland on your farm or within a mile of your farm?

	Y
	N
	

	AHWI Comments














	Herd keeper informed of future VO visit.   

(S)AHWI signature _____________________. APHIS user code __________. Date __________.


	Section G. VO Assessment


	66. 
	Score the general cleanliness of farm yard(s) 1-3. (3 being the most clean)
	

	67. 
	Is the herd managed as separate units?
	Y
	N
	

	68. 
	Did the TB outbreak on this farm affect mainly one particular subgroup of animals on the farm?
	Y
	N
	

	69. 
	Has the farmer implemented any biosecurity measures on the farm?
a) C&D points on farm
b) Badgerproofing farmyard
c) Badgerproofing feedstore
d) Fencing off badger setts
e) Fencing off latrines
f) Minimising movement between land parcels
g) Minimising purchase of cattle
h) Biosecure farm boundaries
i) Minimising sharing of machinery/facilities/staff
	

Y
Y
Y
Y
Y
Y

Y
Y
Y
	

N
N
N
N
N
N
  
N
N
N
	
Comments:

N/A
N/A
N/A
N/A

	70. 
	
Based on all available information in relation to this breakdown, what is the most likely source of infection?

Rank the most likely source as 1 continuing to 2,3,4 etc, for any other sources you consider possible but less likely.

If you consider a source unlikely do not give it any rank.

	
1. Cattle to cattle spread
2. Purchase of infected animal(s)
3. Carryover of previous infection
4. Badgers
5. Deer
6. Not established
7. Other: ______________________________________________________

	

	VO check that form is fully completed and accurate  
VO signature _____________________. APHIS user code __________. Date __________.





	
Further Breakdown Details – breakdown summary:

Herd now OTF / OTS / OTW (Circle one)

PM results:

Histology results:

Bacteriology results:

Total no. of reactors taken:

Total number of LRS:


Summary of Relevant Items from Investigation Form:
















Advice given to herd keeper at VO visit:



















	Section H. CSB section


	Updated mapping contig list attached

	Yes       No

	Scanned to HPRM

Document number

Date e-mailed to HQ

	Yes       No

_______________________

_______________________

	
CSB signature _____________________. APHIS user code __________. Date __________.







