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Statistical

analysis

The 

associations

between

KMI, 

herd

type and 

herd

characteristics

were

determined

with

multivariable

GEE 

regression

models. Models 

included

‘

season

’ as a 

fixed

factor 

to

assess

seasonal

effects

and a 

continuous

time 

variable

to

determine

trends in time.

Depending

on

the 

outcome

variable

, 

measures

of 

association

were

either

given

as 

Incidence

Risk Ratio, 

Odds

Ratio 

or

the 

actual

effect 

on

the 

continous

outcome

variable

.

The best fitting 

correlation

structure

for

repeated

observations

on

herds

was 

primarily

evaluated

by

biological

plausibility

. Model fit was 

mainly

assessed

by

comparing

mean

observed

values

with

mean

predicted

values

over time. 

Conclusions

Monitoring on 

KMI’s

is one component of the overall cattle health surveillance syst

em in the Netherlands. 

This component is particularly meaningful to detect gradually ev

olving changes in cattle health that are not detected by other 

components like the reactive surveillance. For example, changes 

in mortality that are not accompanied by obvious clinical sympto

ms 

that would trigger phone calls from farmers or veterinarians. 

Based on data availability, more 

KMI’s

can be created. Choices on KMI are primarily made by stakeholde

rs. In our experience, this is 

best done in  dialogue with experts (veterinary medicine, epidem

iology and statistics). 

Introduction

In 2003, public and private 

stakeholders

requested

the Animal Health Service 

(

AHS

) 

to

redesign

the 

cattle

health

surveillance 

system

. 

The 

objectives

for

the surveillance 

system

were

1) 

to

detect

highly

contagious

, non 

endemic

diseases

and 

new

disease

phenomema

and 2) 

to

describe

and analyse 

time

-

trends

in 

cattle

health

. 

Three

surveillance 

components

were

developed

: 1) 

reactive

surveillance (

phone

-

calls

from

farmers and 

practitioners

, farm 

visits

by

ruminant

specialists

, 

laboratory

and 

post

-

mortem

results

), 2 ) 

repeated

prevalence

studies 

on

specific

diseases

(e.g. 

BVDv

, BHV1, 

Leptospirosis

, 

Neospora caninum

, 

Q

-

fever

and 

Salmonellosis

) 

and 3) 

pro

-

active

monitoring of 

cattle

health

based

on

census data 

with

Key

Monitoring Indicators (KMI).

The 

objective

of this study was to develop 

KMI’s

based on census data in order to 

describe and 

analyse

time trends in cattle health. 

http

://

www

.

animalhealthservice

.

nl

Data 

sources

for

census data over a 

period

of 5 

years

.

Identification & Registration data

Birth, on and off

-

farm movements

Rendering plant

Cadavers collected on farm

Animal Health Service

Certified free of disease status

Milk Control Station

Bulk milk quality

Dutch Cattle Improvement Org.

Milk production, 

prevalence and incidence of 

subclinical

mastitis

All

data 

were

aggregated

by

herd

quarterly

Six

herdtypes

: 

Within

herd

type 

characteristics

are (

if

applicable

):

*

Traders are defined by 

>

20 animals that move on

-

farm and > 20 animals that move off

-

farm per year, Small

-

scale is 

defined by < 20 animals present in a year

•

Traders* (N = 374)

•

Young stock raising (N = 1,140)

•

Beef herds (N = 3,283)

•

Suckling cows (N = 4,624)

•

Small

-

scale farmers* (N = 15,310)

•

Dairy

herds (N = 23,544)

•

Herd size

•

Open/closed farming system

•

Certified free of disease status

•

Province

•

Milk production level

Key

Monitorings

Indicators. 

KMI’s 

were

subdivided

in 3 

main

groups

(

durability

, 

herd

health

and 

udder

health

)

.

* 

Subclinical

mastitis is 

defined

as > 250.000 

cells

/ml (

cow

) 

or

> 150.000 

cells

/ml (

heifers

)

Interpretation

of model output

Because

census data 

were

used

, the 

weight

on

results

interpretation

was 

on

biological

relevance

more 

than

statistical

significance

. 

Therefore

, 

results

of trend

analyses 

were

interpreted

by

combining

statistical

, 

epidemiological

and 

veterinary

expertise.

Example

of a 

result

on

‘

cow

and 

young

stock 

mortality

’ 

on

dairy

farms.

The 

mean

mortality

on

dairy

farms per 

quarter

was 0.57% and the 90 

percentile

was 2.0%. 

In 

Figure

1, the 

observed

mean

is modelled 

against

the model 

predicted

mean

. Overall 

the model was 

able

to

predict

mortality

well

. 

Mortality

was high in 2001 (as 

an

effect of 

FMD

, 

no

transport of 

cows

was 

possible

and 

more 

cows

died

on

farm). 

Between

2002 and 2004, 

mortality

rate

was constant. IRR’s 

indicated

that

mortality

was 

higher

when

herds

had 1) more 

cattle

, 2) 

lower

production

level

, 3) 

an

open 

farming

system

, 4) 

no

cerftified

herd

health

status 

for

BHV1, 

BVDvirus

or

Salmonellosis

. In 

addition

, 

lowest

mortality

was 

seen

in winter (

October

-

December

) 

and 

there

were

substantial

differences

between

provincies. 

Figure

1. 

Mean

cow

and 

youngstock

mortality

per 

herd

per 

quarter

in The Netherlands 

between

2001

-

2005 

I

n the 

first

2 

quarters

of 2005, the 

observed

mean

was 

slightly

higher

than

the 

predicted

mean

but

in the 

third

quarter

, 

predicted

and 

observed

mean

were

similar

. 

Mid

2005, the 

stakeholders

were

informed

about

the 

fact

that

mortality

was 

higher

than

expected

. 

However

, 

other

cattle

health

surveillance

components

did

not

encounter

additional

information

about

changes

in 

cow

and 

youngstock

mortality

. 

Thus

, 

it

was 

decided

not

to

take

immediate

action

and at the end of 2005 the 

mortality

was 

again

as 

expected

.
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