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Outline 
  

• Primary versus secondary data 

• Databases in Denmark 

• Purpose and use - overview 

 

• Quality criteria when assessing databases – 
definitions of terminology 

 

• Examples:  

• Use in animal health 

• Use in an animal welfare assessment (index) 

 

• Conclusions and recommendations 

 

 

 

 

 

 



Primary vs. secondary data 

  

Primary data 

 Collected for a specific purpose 

 Data collection controlled/adapted for the purpose 

 Often expensive 

 

Secondary data – register data 

 Not collected for the purpose in question (but 
originally for other purposes) 

 Readily ‘available’ 

 Often available from large populations 

 Data collection is beyond the control of the 
investigator 

 Evaluation of data quality not always possible 

 

 

 



Database

  

Purpose variables 

CHR 

Herd level 

Demografic information on herd 

level; population composition. 

Owner; geographic location; species; herd size; 

notifiable diseases 

CHR 

Animal level 

Cattle 

Demografic information on 

animal level 

Birth date; birth condition; sex; transport; date 

of slaughter; date of death 

Movement 

database 

Pigs  

Veterinary preparedness Animal type, no transported, mortality, date; 

Source and destination herds 

Trucks incl. nationality 

Meat 

inspection 

recordings 

  

Food safety; price deduction for 

farmer 

Abatoir ID; animal category; clinical findings at 

live inspection; pathological lesions 

VetStat 

  

Recording of prescription 

medication at herd level 

  

Medication name and active substance;  

species; age group; ordination group; 

Vet authorisation and practice no; Drug store ID; 

date; ADD/100 animals 

Zoonosis 

register 

Surveillance of Salmonella Antibodies in meat juice and blood - Salmonella 

Welfare 

control data  

Recording of DVFA control data Reason for control; visit date 

No of infringements of animal welfare legislation:  

Warning, enforcement notice or police report 

Databases in Denmark 
 



Database  Purpose Examples of variables 

Cattle 

database 

  

Breeding, health advice,  

research 

 

Milk yield, disease treatments, reproduction 

SPF-database 

  

Secure good biosecurity/health 

status; Document freedom 

Disease status on several well defined 

contagious diseases 

Efficiency 

control 

pigs 

  

Production management Number of weaned pigs, feed efficiency, growth 

 

Poultry 

‘Kik’ data 

  

Quality control in chicken 

production 

GIS, distance neighbours, buildings, hygiene, 

climate  

Efficiency-

control poultry 

Productions management Growth, egg production, feed consumption, 

mortality 

Project-

databases 

  

Research Detailed recording – e.g. particular disease 

stages (carrier animals) 

Other databases 
 



Quality criteria when 
assessing data 

   
1. Relevance 
2. Sensitivity and specificity  
3. Robustness 
4. Feasibility 
5. Occurrence  (significant 

prevalence) 
6. Completeness 
7. Comparison of aggregated sec. 

data with primary data /added 
value 

Correction – if possible 

 

 

 

 

 



Use of data in animal health  

 

 
 

 

• Advisory activity: setting targets; priority of intervention; 

more evidence based advice 

 

• Benchmarking 

  

• Governing, yellow card in use of antibiotics 

 

• National surveillance: Food safety (AB-resistance);  

 

• Disease control and eradication 

 

• Research 

 



Cattle database 

Cattle data base 

Farmers Advisors Farmers’ org. 
Research and  

education 

Dairy 

Farmers 

Insem. 
Slaughter 

  houses Veterinarians 

Lab. 

CHR- 

register 



Key performance figures in cattle database 
 

 
 
Herd information 
 
 
Milk production 
 
 
 
Meat production 
 
Health 
 
 
Reproduction 
 
 
 
 
 



Key performance figures health 
 



<Udfyld sidefod-oplysninger her> 

Occurrence of mastitis in the Nordic countries  



Mastitis in the Nordic countries ï  

Recorded, treated and observed cases  
Østerås  et al., 2012 
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Farmer observations recorded in 
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Department of Large Animal Sciences 

Ann -Kristina Lind, 2013  
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Steps from event to database 

Department of Large Animal Sciences Recording in database 

? 

Event 

Primary 
observation 

 Confirmatory examination 
 Observation 
 Measurement 
 Interpretation 

Recording 

Submission 

Correction 
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From greasy paper to analysable data 
Søren Saxmose Nielsen   

Example of raw data as could have been recorded in a herd.  

Faeces (from animal number 498) was unfortunately also included in the paper  



Cattle data base - Disease codes 

 
1 Brunstmangel 
2 Børbetændelse 
3 Cyster 
4 Efterbyrd 
5 Forundersøgelse 
6 Blødning 
7 Brunst 
8 Brunstinduktion 
9 Reprolidelse, andet 
11 Yverbetændelse 
12 Yverbetændelse, goldperioden 
28 Tarmbetændelse = enteritis 
51 Diarre 
52 Coccidiose 
169 Salmonella (dublin) 
170 Paratuberkulose 
171 Vomforrådnelse (vomalkalose) 
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VetStat 
The Danish system for surveillance of use of medicine in livestock  

• Funded by the Danish Ministry of Food, Agriculture and Fisheries 

• Since 2000 

 

Data originates from three sources:  

• Pharmacies (>95 %) – based on prescriptions   

• Veterinarians  

• Feed mills 

Includes information about 

• CHR – information at herd level  

• Animal species and age group 

• Indication 

 

 

 



 VetStat – yellow card 

The swine producer receives a yellow card from the 

Danish Vet. and Food Adm. (DVFA) If threshold set by 

DVFA are passed and is ordered the reduce the use  

 

 

Problems: 
Missing recordings 
Unprecise size of population 

Differences in treatment thresholds 



Antibiotic consumption in dairy herds is a 
decision rather than a health indicator 

Krogh et al., 2016  



Use of data for welfare 
assessments 

 
 

 

Animal welfare Index 

 

 

Other projects 

 
 

 



Background 
 Politicians decided that an animal welfare index 

measuring changes in animal welfare over time should 
be established: 

 

 

 

 

 

 

 

 

- based on: 

Existing data; register data = Secondary data 

On farm data; on-farm assessments = Primary data 
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Objective – Index project 
  

 

 

Evaluate and select register data that can be used in 
the assessment of animal welfare in Danish cattle 
and pig herds 

 

 

 

 



Quality criteria when assessing 
register data 

  
 
1. Relevance 
2. Sensitivity and specificity  
3. Robustness 
4. Feasibility 
5. Occurrence  (significant 

prevalence) 
6. Completeness 
7. Comparison of aggregated 

sec. data with primary 
data/added value 

 

 

 

 

 

Literature review: 
Brutto list 
 
Expert opinion 
 
Quantitative 
analyses: 
Corrections of recordings 
Regression DBWI~AWI 



Assessment of indicators  
 

 

 

Criteria 

Variable/Measure 

Notif. 

Disease 

Trans-

port 

Mor-

tality 

Meat 

insp.* 

Treat- 

ments 

1. Relevance 

2. Sens. and Spec. 

3. Robustness 

4. Feasibility 

5. Occurrence  

6. Recording 

7. Aggregation / 

added value 

*Depends on indiv. code – approx 90 codes  



Relevance 
Welfare definitions  Indicators 

 Feelings 
Experience 
Pleasure 
 

Function 
 

Naturalness 
 

Fear 
Emotions 

Death 
Disease 

Growth 
Production 

Dehorning 

Pasture 

Castration 
Lame 



Assessment of indicators  
 

 

 

Criteria 

Variable/Measure 

Notif. 

Disease 

Trans-

port 

Mor-

tality 

Meat 

insp.* 

Treat- 

ments 

1. Relevance - +++ ++ ++ +++ 

2. Sens. and Spec. 

3. Robustness 

4. Feasibility 

5. Occurrence  

6. Recording 

7. Aggregation / 

added value 

*Depends on indiv. code – approx 90 codes  
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Assessment of indicators  
 

 

 

Criteria 

Variable/Measure 

Notif. 

Disease 

Trans-

port 

Mor-

tality 

Meat 

insp.* 

Treat- 

ments 

1. Relevance - +++ ++ ++ +++ 

2. Sens. and Spec. +++ +++ + - 

3. Robustness +++ +++ + ++ 

4. Feasibility 

5. Occurrence  

6. Recording 

7. Aggregation / 

added value 

*Depends on indiv. code – approx 90 codes  



Assessment of indicators  
 

 

 

Criteria 

Variable/Measure 

Notif. 

Disease 

Trans-

port 

Mor-

tality 

Meat 

insp.* 

Treat- 

ments 

1. Relevance - +++ ++ ++ +++ 

2. Sens. and Spec. +++ +++ + - 

3. Robustness +++ +++ + ++ 

4. Feasibility +++ +++ ++ ++ 

5. Occurrence  +++ ++ +++ +++ 

6. Recording ++ +++ + - 

7. Aggregation / 

added value 

- 

*Depends on indiv. code – approx 90 codes  
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DBWI for given time period prior to on farm data collection 

A
W

I 

Animal welfare index based on mortality, veterinary treatments, reproduction, milk 

production and quality, and meat inspection data (DBWI) compared to index 

results based on clinical and behavioural observations (AWI) – Results from 73 

dairy herds 

 

 

 

 

 

 

            

Otten et al., 2015  



Principles (WQ) Indicators Type 

Good Feeding Body condition score Animal-based 

Water supply Resource-based 

Good Housing 

  

  

  

  

  

  

  

Tethering Animal-based 

Lying outside the lying area Animal-based 

Time needed to lie down Animal-based 

Colliding with equipment Animal-based 

Getting up behaviour Animal-based 

Bedding material Resource-based 

Cleanliness of cow  Animal-based 

Total floorage Resource-based 

Access to sick pen Resource-based 

Animals per sick pen/sick place Resource-based 

Access to calving pen Resource-based 

Animals per calving pen/calving place Resource-based 

Total floorage – individual sick pen/calving pen Resource-based 

Cubicles Resource-based 

Feed bunk space Resource-based 

Good Health 

  

Lameness Animal-based 

Integument alterations Animal-based 

Overgrown claws Animal-based 

Milk somatic cell count Animal-based 

Mortality Animal-based 

Stillborn Animal-based 

Pain face Animal-based 

Appropriate Behaviour Access to cow brush Resource-based 

Avoidance distance at the feeding table/feed bunk Animal-based 

Substantial additional on farm observations are needed, 

i.e. primary data: 



Wendy Hartig  

 

Stakeholders – horse database 

 
Questionnaire survey  - stakeholder groups     

      

1. Equine veterinarians  

2. Researchers    

3. Veterinary students  

4. Animal welfare organization representatives 

5. Horse owners   

6. Horse trainers   

7. Farriers     

8. Authority representatives (DVFA)  

9. Citizens     

10. Laboratory representatives  

11. Insurance company representatives   

12. Medical equipment company representatives  

13. Pharmaceutical company representatives  

 

  

 

 

      

Wishes 
• durability  

• welfare  

• food safety  

• performance  

• health  

• life length  

• follow the horses through 

life  

• to know what becomes of 

the horse  

( e.g. at horse trading)  

 

 

 

 



Conclusions  
 
  

 

 

Challenges 

• Some measures are ambiguously related to target condition 
(animal welfare - treatments) or related to something else 

 

• Different thresholds for observers 

 

• Reporting bias to database (low completeness) 

 

• Corrections possible but complicated 
 

Opportunities 
• Many areas of application if sufficient quality check (in 

particular on health issues) 
 

• Some register data useful for welfare - cannot themselves make 
up an index, but they be an add on to observations on farm 
 

• Register data may be used to identify herds with specific welfare 
problems 
 



Recommendations 
 
• Identify stakeholders  - Specify purpose 

 
• Establish elaborate data base protocols 

 
• Ontology:  

• What is measured and what do we want;  
• Precise definition of codes;  
• Consider raw information in stead of diagnoses 

(interpret.) 
 

• Include comprehensive quality check – in part. sec. data 
 

• Transparency when using register data 
 

• Specify who has responsibility 
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