
A SUMMARY OF OVER 400 RA/HMP:A SUMMARY OF OVER 400 RA/HMP:
WHAT CAN THEY TELL US?WHAT CAN THEY TELL US?

Mark L. Kinsel, DVM, PhDMark L. Kinsel, DVM, PhD
Designated Johne’s Disease CoordinatorDesignated Johne’s Disease Coordinator

Washington State Department Of AgricultureWashington State Department Of Agriculture
mkinselmkinsel@@agragr..wawa..govgov



TWO CRITICAL QUESTIONSTWO CRITICAL QUESTIONS

•• How much does having Johne’s disease How much does having Johne’s disease 
impact my herd?impact my herd?

•• If Johne’s disease has a significant impact, If Johne’s disease has a significant impact, 
what can I do about it?what can I do about it?



HERD INFORMATION (DAIRY)HERD INFORMATION (DAIRY)



HEALTH STATUS (DAIRY)HEALTH STATUS (DAIRY)



RISK FACTORS (DAIRY)RISK FACTORS (DAIRY)



RISK FACTOR SUMMARYRISK FACTOR SUMMARY



MENU CONTROLSMENU CONTROLSDATA CAN 
BE SAVED 

FOR LATER 
RETRIEVAL



STUDY DESIGNSTUDY DESIGN
•• 407 Johne’s disease risk assessments from 407 Johne’s disease risk assessments from 

Washington (199) and Oregon (208) since 2003Washington (199) and Oregon (208) since 2003
•• From 312 herds (160 WA, 152 OR) with 95 followFrom 312 herds (160 WA, 152 OR) with 95 follow--upsups
•• Two Johne’s disease status variablesTwo Johne’s disease status variables

–– Johne’s positive herd defined as at least one Johne’s positive herd defined as at least one 
clinical cow or one positive test in last year = clinical cow or one positive test in last year = 
52.2% of all herds (53.1% WA, 51.3% OR)52.2% of all herds (53.1% WA, 51.3% OR)

–– Johne’s positive cow reported in their history = Johne’s positive cow reported in their history = 
72.3% of all herds (72.1% WA, 72.7% OR)72.3% of all herds (72.1% WA, 72.7% OR)

•• Data entered into RAMP software and imported into Data entered into RAMP software and imported into 
database for analysis with database for analysis with StatistixStatistix®®



RISK FACTOR SCORESRISK FACTOR SCORES
RISK FACTORRISK FACTOR MEAN (SE)MEAN (SE) RANGERANGE 25TH25TH 75TH75TH

Calving Area, Stocking DensityCalving Area, Stocking Density 4.28 (0.13)4.28 (0.13) 00--1010 22 66
55

55

22

44

33

55

66

55

55

PrePre--Wean, Fed Wean, Fed UnpasteurizedUnpasteurized Pooled MilkPooled Milk 3.96 (0.17)3.96 (0.17) 00--1010 00 88

PrePre--Wean, Contaminated Wean, Contaminated ColostrumColostrum / Milk/ Milk 1.40 (0.07)1.40 (0.07) 00--77 00 22

PrePre--Wean, Contaminated Feed / WaterWean, Contaminated Feed / Water 1.38 (0.08)1.38 (0.08) 00--99 00 22

22

Calving Area, Manure Build UpCalving Area, Manure Build Up 3.40 (0.12)3.40 (0.12) 00--1010 22

Calving Area, Area Used For Sick CowsCalving Area, Area Used For Sick Cows 2.51 (0.10)2.51 (0.10) 00--1010 00

Calving Area, Presence Of JD SuspectsCalving Area, Presence Of JD Suspects 1.76 (0.12)1.76 (0.12) 00--1010 00

Calving Area, Manure Soiled Udder Or LegsCalving Area, Manure Soiled Udder Or Legs 2.65 (0.09)2.65 (0.09) 00--1010 11

Calving Area, Calves Born In Other AreaCalving Area, Calves Born In Other Area 1.95 (0.08)1.95 (0.08) 00--1010 11

Calving Area, Time Calves Stay With DamCalving Area, Time Calves Stay With Dam 3.68 (0.12)3.68 (0.12) 00--1010 22

Calving Area, Calves Ability To Nurse DamCalving Area, Calves Ability To Nurse Dam 4.15 (0.15)4.15 (0.15) 00--1010 11

PrePre--Wean, Fed Pooled Wean, Fed Pooled ColostrumColostrum 2.55 (0.15)2.55 (0.15) 00--1010 00

PrePre--Wean, Fed Wean, Fed ColostrumColostrum From Several From Several 3.66 (0.15)3.66 (0.15) 00--1010 11

PrePre--Wean, Contact With Cow ManureWean, Contact With Cow Manure 1.40 (0.10)1.40 (0.10) 00--1010 00



RISK FACTOR SCORESRISK FACTOR SCORES
RISK FACTORRISK FACTOR MEAN (SE)MEAN (SE) RANGERANGE 25TH25TH 75TH75TH

PostPost--Wean, Contact With Cow ManureWean, Contact With Cow Manure 1.49 (0.09)1.49 (0.09) 00--77 00 22
22

22

11

66

33

33

22

33

55

Cow / Bull, Contaminated FeedCow / Bull, Contaminated Feed 1.53 (0.05)1.53 (0.05) 00--44 11 22

Cow / Bull, Contaminated WaterCow / Bull, Contaminated Water 1.44 (0.06)1.44 (0.06) 00--44 11 22

Cow / Bull, Access To Stored ManureCow / Bull, Access To Stored Manure 0.90 (0.06)0.90 (0.06) 00--44 00 11

44

PostPost--Wean, Contaminated FeedWean, Contaminated Feed 1.49 (0.09)1.49 (0.09) 00--77 00

PostPost--Wean, Contaminated WaterWean, Contaminated Water 1.15 (0.09)1.15 (0.09) 00--77 00

PostPost--Wean, Shared Pasture With CowsWean, Shared Pasture With Cows 0.84 (0.09)0.84 (0.09) 00--77 00

PostPost--Wean, Manure Spread On ForageWean, Manure Spread On Forage 3.19 (0.14)3.19 (0.14) 00--77 11

Bred Heifer, Contact With Cow ManureBred Heifer, Contact With Cow Manure 1.77 (0.09)1.77 (0.09) 00--55 00

Bred Heifer, Contaminated FeedBred Heifer, Contaminated Feed 1.50 (0.08)1.50 (0.08) 00--55 00

Bred Heifer, Contaminated WaterBred Heifer, Contaminated Water 1.29 (0.07)1.29 (0.07) 00--55 00

Bred Heifer, Shared Pasture With CowsBred Heifer, Shared Pasture With Cows 1.78 (0.10)1.78 (0.10) 00--55 00

Bred Heifer, Manure Spread On Forage Bred Heifer, Manure Spread On Forage 3.07 (0.09)3.07 (0.09) 00--55 22

Cow / Bull, Manure Spread On ForageCow / Bull, Manure Spread On Forage 2.85 (0.06)2.85 (0.06) 00--44 22



RISK FACTOR SCORESRISK FACTOR SCORES
RISK FACTORRISK FACTOR MEAN (SE)MEAN (SE) RANGERANGE 25TH25TH 75TH75TH

Additions From Level 2Additions From Level 2--4 Herds4 Herds 0.8 (0.10)0.8 (0.10) 00--88 00 00
00

00

2626

3232

1919

1010

1313

88

Addition And Replacements ScoreAddition And Replacements Score 13.1 (0.85)13.1 (0.85) 00--6060 00 2626

Herd SizeHerd Size 471 (43.4)471 (43.4) 2525--93009300 9595 461461

Overall ScoreOverall Score 72.1 (1.47)72.1 (1.47) 2323--194194 5050 9191

Additions From Level 1 HerdsAdditions From Level 1 Herds 1.2 (0.18)1.2 (0.18) 00--1414 00

Additions From Single Source, UntestedAdditions From Single Source, Untested 4.1 (0.44)4.1 (0.44) 00--4040 00

Additions From Multiple Source, UntestedAdditions From Multiple Source, Untested 7.4 (0.71)7.4 (0.71) 00--4040 00

Calving Area ScoreCalving Area Score 24.4 (0.57)24.4 (0.57) 00--6363 1515

PrePre--Weaned Heifer ScoreWeaned Heifer Score 13.3 (0.46)13.3 (0.46) 00--4949 66

PostPost--Weaned Heifer ScoreWeaned Heifer Score 6.5 (0.28)6.5 (0.28) 00--2828 22

Bred Heifer ScoreBred Heifer Score 8.2 (0.32)8.2 (0.32) 00--2525 33

Cow And Bull ScoreCow And Bull Score 6.6 (0.14)6.6 (0.14) 00--1515 44



DISTRIBUTION OF RA SCORESDISTRIBUTION OF RA SCORES
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DISTRIBUTION OF RA SCORESDISTRIBUTION OF RA SCORES
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TREND OVER TIMETREND OVER TIME



SUMMARY SCORESSUMMARY SCORES
SCORE TYPESCORE TYPE JD(JD(--) HERDS) HERDS JD(+) HERDSJD(+) HERDS ALL HERDSALL HERDS

Calving AreaCalving Area 24.3 (22.3, 26.3)24.3 (22.3, 26.3) 26.0 (24.3, 27.7)26.0 (24.3, 27.7)

15.3 (13.9, 16.7)15.3 (13.9, 16.7)

8.0 (7.1, 8.8)8.0 (7.1, 8.8)

9.5 (8.5, 10.4)9.5 (8.5, 10.4)

7.2 (6.8, 7.7)7.2 (6.8, 7.7)

13.1 (10.4, 15.7)13.1 (10.4, 15.7)

712 (517, 902)712 (517, 902)

79.1 (74.4, 83.7)79.1 (74.4, 83.7)

25.3 (24.0, 26.6)25.3 (24.0, 26.6)

PrePre--WeanedWeaned 14.8 (13.2, 16.4)14.8 (13.2, 16.4) 15.1 (14.6, 16.1)15.1 (14.6, 16.1)

PostPost--WeanedWeaned 8.8 (7.9, 9.7)8.8 (7.9, 9.7) 8.3 (7.7, 8.9)8.3 (7.7, 8.9)

Bred HeiferBred Heifer 10.4 (9.3, 11.6)10.4 (9.3, 11.6) 9.8 (9.1, 10.6)9.8 (9.1, 10.6)

Cow & BullCow & Bull 6.3 (5.8, 6.8)6.3 (5.8, 6.8) 6.8 (6.5, 7.1)6.8 (6.5, 7.1)

AdditionsAdditions 12.6 (10.3, 15.1)12.6 (10.3, 15.1) 12.8 (10.9, 14.8)12.8 (10.9, 14.8)

Herd SizeHerd Size 237 (187, 287)237 (187, 287) 496 (383, 609)496 (383, 609)

OverallOverall 77.3 (71.9, 82.6)77.3 (71.9, 82.6) 78.2 (74.7, 81.6)78.2 (74.7, 81.6)

294 TOTAL HERDS, 129 JD(294 TOTAL HERDS, 129 JD(--), 165 JD(+)), 165 JD(+)



FOLLOWFOLLOW--UP SCORESUP SCORES
RISK FACTORRISK FACTOR % DN% DN % SAME% SAME % UP% UP

Calving Area, Stocking DensityCalving Area, Stocking Density 23.223.2 60.060.0 16.816.8
Calving Area, Manure Build UpCalving Area, Manure Build Up 21.121.1 56.856.8 22.122.1

Calving Area, Area Used For Sick CowsCalving Area, Area Used For Sick Cows 22.122.1 58.958.9 18.918.9

Calving Area, Presence Of JD SuspectsCalving Area, Presence Of JD Suspects 17.917.9 64.264.2 17.917.9

Calving Area, Manure Soiled Udder Or LegsCalving Area, Manure Soiled Udder Or Legs 23.223.2 56.856.8 20.020.0

Calving Area, Calves Born In Other AreaCalving Area, Calves Born In Other Area 29.529.5 53.753.7 16.816.8

Calving Area, Time Calves Stay With DamCalving Area, Time Calves Stay With Dam 22.122.1 50.550.5 17.917.9

Calving Area, Calves Ability To Nurse DamCalving Area, Calves Ability To Nurse Dam 32.632.6 56.856.8 10.510.5

PrePre--Wean, Fed Pooled Wean, Fed Pooled ColostrumColostrum 22.422.4 65.365.3 7.37.3

PrePre--Wean, Fed Wean, Fed ColostrumColostrum From Several From Several 36.836.8 49.549.5 13.713.7

PrePre--Wean, Fed Wean, Fed UnpasteurizedUnpasteurized Pooled MilkPooled Milk 39.439.4 52.152.1 8.58.5

PrePre--Wean, Contaminated Wean, Contaminated ColostrumColostrum / Milk/ Milk 25.325.3 62.162.1 12.612.6

PrePre--Wean, Contaminated Feed / WaterWean, Contaminated Feed / Water 21.121.1 64.264.2 14.714.7

PrePre--Wean, Contact With Cow ManureWean, Contact With Cow Manure 25.325.3 63.263.2 11.611.6



FOLLOWFOLLOW--UP SCORESUP SCORES
RISK FACTORRISK FACTOR % DN% DN % SAME% SAME % UP% UP

PostPost--Wean, Contact With Cow ManureWean, Contact With Cow Manure 18.918.9 71.671.6 9.59.5
13.713.7

8.48.4

11.611.6

17.917.9

15.915.9

12.612.6

12.612.6

11.611.6

12.612.6

Cow / Bull, Contaminated FeedCow / Bull, Contaminated Feed 15.815.8 66.366.3 17.917.9

Cow / Bull, Contaminated WaterCow / Bull, Contaminated Water 14.714.7 69.569.5 15.815.8

Cow / Bull, Access To Stored ManureCow / Bull, Access To Stored Manure 13.713.7 72.672.6 13.713.7

6.36.3

PostPost--Wean, Contaminated FeedWean, Contaminated Feed 20.020.0 66.366.3

PostPost--Wean, Contaminated WaterWean, Contaminated Water 14.714.7 76.876.8

PostPost--Wean, Shared Pasture With CowsWean, Shared Pasture With Cows 13.713.7 74.774.7

PostPost--Wean, Manure Spread On ForageWean, Manure Spread On Forage 21.121.1 61.161.1

Bred Heifer, Contact With Cow ManureBred Heifer, Contact With Cow Manure 17.917.9 66.366.3

Bred Heifer, Contaminated FeedBred Heifer, Contaminated Feed 21.121.1 66.366.3

Bred Heifer, Contaminated WaterBred Heifer, Contaminated Water 12.612.6 74.774.7

Bred Heifer, Shared Pasture With CowsBred Heifer, Shared Pasture With Cows 11.611.6 76.876.8

Bred Heifer, Manure Spread On Forage Bred Heifer, Manure Spread On Forage 21.121.1 66.366.3

Cow / Bull, Manure Spread On ForageCow / Bull, Manure Spread On Forage 17.917.9 75.875.8



FOLLOWFOLLOW--UP SCORESUP SCORES
RISK FACTORRISK FACTOR % DN% DN % SAME% SAME % UP% UP

Calving Area ScoreCalving Area Score 40.040.0 29.529.5 34.534.5

14.714.7

18.918.9

20.020.0
21.121.1

Addition And Replacements ScoreAddition And Replacements Score 31.631.6 47.447.4 21.121.1

Overall ScoreOverall Score 53.853.8 14.314.3 31.931.9

PrePre--Weaned Heifer ScoreWeaned Heifer Score 50.550.5 34.734.7

PostPost--Weaned Heifer ScoreWeaned Heifer Score 35.835.8 45.345.3

Bred Heifer ScoreBred Heifer Score 28.428.4 51.651.6
Cow And Bull ScoreCow And Bull Score 25.325.3 53.753.7



CA1: CROWDING OF CALVING AREACA1: CROWDING OF CALVING AREA
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STATISTICSSTATISTICS

JD(JD(--): 3.60 ): 3.60 ±± 0.200.20
JD(+): 4.82 JD(+): 4.82 ±± 0.170.17

ALL: 4.28 ALL: 4.28 ±± 0.130.13
P < 0.01P < 0.01
P(Chi) < 0.01P(Chi) < 0.01

407 TOTAL HERDS, 179 JD(407 TOTAL HERDS, 179 JD(--), 228 JD(+)), 228 JD(+)



CA2: MANURE BUILD UP CA2: MANURE BUILD UP 
IN CALVING AREAIN CALVING AREA
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JD(-) JD(+)

STATISTICSSTATISTICS

JD(JD(--): 3.16 ): 3.16 ±± 0.180.18
JD(+): 3.61 JD(+): 3.61 ±± 0.160.16

ALL: 3.40 ALL: 3.40 ±± 0.120.12
P = 0.07P = 0.07
P(Chi) = 0.02P(Chi) = 0.02

407 TOTAL HERDS, 179 JD(407 TOTAL HERDS, 179 JD(--), 228 JD(+)), 228 JD(+)



CA4: PRESENCE OF JD SUSPECTSCA4: PRESENCE OF JD SUSPECTS
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STATISTICSSTATISTICS

JD(JD(--): 1.14 ): 1.14 ±± 0.150.15
JD(+): 2.25 JD(+): 2.25 ±± 0.160.16

ALL: 1.76 ALL: 1.76 ±± 0.120.12
P < 0.01P < 0.01
P(Chi) < 0.01 P(Chi) < 0.01 

407 TOTAL HERDS, 179 JD(407 TOTAL HERDS, 179 JD(--), 228 JD(+)), 228 JD(+)



CA5: MANURE SOILED UDDER CA5: MANURE SOILED UDDER 
OR LEGSOR LEGS
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JD(-) JD(+)

STATISTICSSTATISTICS

JD(JD(--): 2.33 ): 2.33 ±± 0.140.14
JD(+): 2.94 JD(+): 2.94 ±± 0.130.13

ALL: 2.65 ALL: 2.65 ±± 0.090.09
P < 0.01P < 0.01
P(Chi) < 0.01P(Chi) < 0.01

407 TOTAL HERDS, 179 JD(407 TOTAL HERDS, 179 JD(--), 228 JD(+)), 228 JD(+)



CA7: TIME CALVES STAY WITH DAMCA7: TIME CALVES STAY WITH DAM
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JD(-) JD(+)

STATISTICSSTATISTICS

JD(JD(--): 4.07 ): 4.07 ±± 0.200.20
JD(+): 3.44 JD(+): 3.44 ±± 0.160.16

ALL: 3.68 ALL: 3.68 ±± 0.120.12
P = 0.01P = 0.01
P(Chi) = 0.14P(Chi) = 0.14

407 TOTAL HERDS, 179 JD(407 TOTAL HERDS, 179 JD(--), 228 JD(+)), 228 JD(+)



CA8: CALVES ABLE TO NURSE DAMCA8: CALVES ABLE TO NURSE DAM
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JD(-) JD(+)

STATISTICSSTATISTICS

JD(JD(--): 4.67 ): 4.67 ±± 0.240.24
JD(+): 3.80 JD(+): 3.80 ±± 0.200.20

ALL: 4.15 ALL: 4.15 ±± 0.150.15
P < 0.01P < 0.01
P(Chi) = 0.06P(Chi) = 0.06

407 TOTAL HERDS, 179 JD(407 TOTAL HERDS, 179 JD(--), 228 JD(+)), 228 JD(+)



BH4: SHARED PASTURE WITH COWSBH4: SHARED PASTURE WITH COWS
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JD(-) JD(+)

STATISTICSSTATISTICS

JD(JD(--): 2.03 ): 2.03 ±± 0.140.14
JD(+): 1.59 JD(+): 1.59 ±± 0.130.13

ALL: 1.76 ALL: 1.76 ±± 0.100.10
P = 0.03P = 0.03
P(Chi) = 0.03P(Chi) = 0.03

407 TOTAL HERDS, 159 JD(407 TOTAL HERDS, 159 JD(--), 201 JD(+), 47 NO BH), 201 JD(+), 47 NO BH



CB1: MANURE CONTAMINATIONCB1: MANURE CONTAMINATION
OF FEEDOF FEED
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STATISTICSSTATISTICS

JD(JD(--): 1.28 ): 1.28 ±± 0.070.07
JD(+): 1.75 JD(+): 1.75 ±± 0.070.07

ALL: 1.53 ALL: 1.53 ±± 0.050.05
P < 0.01P < 0.01
P(Chi) < 0.01P(Chi) < 0.01

407 TOTAL HERDS, 159 JD(407 TOTAL HERDS, 159 JD(--), 201 JD(+)), 201 JD(+)



CB2: MANURE CONTAMINATIONCB2: MANURE CONTAMINATION
OF WATEROF WATER
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STATISTICSSTATISTICS

JD(JD(--): 1.19 ): 1.19 ±± 0.070.07
JD(+): 1.44 JD(+): 1.44 ±± 0.060.06

ALL: 1.32 ALL: 1.32 ±± 0.060.06
P < 0.01P < 0.01
P(Chi) = 0.01P(Chi) = 0.01

407 TOTAL HERDS, 159 JD(407 TOTAL HERDS, 159 JD(--), 201 JD(+)), 201 JD(+)



CB3: ACCESS TO STORED MANURECB3: ACCESS TO STORED MANURE
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STATISTICSSTATISTICS

JD(JD(--): 0.72 ): 0.72 ±± 0.080.08
JD(+): 1.05 JD(+): 1.05 ±± 0.080.08

ALL: 0.90 ALL: 0.90 ±± 0.060.06
P < 0.01P < 0.01
P(Chi) = 0.01P(Chi) = 0.01

407 TOTAL HERDS, 159 JD(407 TOTAL HERDS, 159 JD(--), 201 JD(+)), 201 JD(+)



“SIGNIFICANT” RISK FACTORS“SIGNIFICANT” RISK FACTORS
•• Stocking density of calving areaStocking density of calving area
•• Manure build up in calving areaManure build up in calving area
•• Presence of Johne’s suspects / Presence of Johne’s suspects / clinicalsclinicals
•• Manure soiled udder or legsManure soiled udder or legs
•• Time calves stay with damTime calves stay with dam
•• Calves able to nurseCalves able to nurse
•• Bred heifers sharing pasture with cowsBred heifers sharing pasture with cows
•• Manure contamination of cow feedManure contamination of cow feed
•• Manure contamination of cow waterManure contamination of cow water
•• Cow access to stored manureCow access to stored manure



LOGISTIC REGRESSIONLOGISTIC REGRESSION
RISK FACTORRISK FACTOR ODDS RATIOODDS RATIO MEAN SCOREMEAN SCORE

Herd size > 500Herd size > 500 1.95 (1.08, 3.54)1.95 (1.08, 3.54) ------

Added animals in last yearAdded animals in last year 1.88 (1.15, 3.07)1.88 (1.15, 3.07) ------

Crowded calving areaCrowded calving area 1.23 (1.09, 1.37)1.23 (1.09, 1.37) 4.28 (0.13)4.28 (0.13)

Manure in calving areaManure in calving area 0.83 (0.73, 0.95)0.83 (0.73, 0.95) 3.40 (0.12)3.40 (0.12)

JD suspects in calving areaJD suspects in calving area 1.22 (1.08, 1.37)1.22 (1.08, 1.37) 1.76 (0.12)1.76 (0.12)

Manure soiled udder / legsManure soiled udder / legs 1.12 (0.96, 1.30)1.12 (0.96, 1.30) 2.65 (0.09)2.65 (0.09)

Bred heifers share pasture with cowsBred heifers share pasture with cows 0.89 (0.78, 1.02)0.89 (0.78, 1.02) 1.76 (0.10)1.76 (0.10)

Manure contamination of cow feedManure contamination of cow feed 1.38 (1.11, 1.71)1.38 (1.11, 1.71) 1.53 (0.05)1.53 (0.05)



CONTACT INFO:CONTACT INFO:

Dr. Mark Dr. Mark KinselKinsel
State Animal Health EpidemiologistState Animal Health Epidemiologist

Washington State Department of AgricultureWashington State Department of Agriculture
mkinsel@agr.wa.govmkinsel@agr.wa.gov

(509) 962(509) 962--15831583

mailto:mkinsel@agr.wa.gov
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