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Regulatory framework for severe scoring of 
procedures

• Directive 2010/63/EU: “on the protection of animals used for scientific purposes”

• Member States shall ensure that all procedures are classified as ‘non-recovery’, ‘mild’, 
‘moderate’, or ‘severe’.

• New scientific knowledge is available in respect of factors influencing animal welfare as well as 
the capacity of animals to sense and express pain, suffering, distress and lasting harm. It is 
therefore necessary to improve the welfare of animals used in scientific procedures by raising the 
minimum standards for their protection in line with the latest scientific developments.

→This assessment shall evaluate the (real?) harm inflicted on animals

→How do you address the real harm /severity?
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Daily observations of…
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vs.

a few field conditions

→ Feasibility of e.g. weighing, individual measurements, individual behaviour observations…

→ Extrapolation of signs in single birds to the group?



Daily observations
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Complex Individual

Time variations Dynamic

Exadaktylos et al., 2011

• Animal observations are challenging

• Welfare concerns increase

• Traditional parameters

• Scoring Systems

• Precision Livestock Farming

• Set of technology to automatically identify patterns

• Sound analysis

• Image Analysis

• Body sensors



Traditional parameters
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Performance parameters

 Body weight

Feed intake

Water intake

Feed conversion ratio 

Physiological and Clinical Measurements

Health and immune system status

Changes in hormone levels (corticosterone)



Hock burn score
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Score 0: No lesion/s or very small (<1 mm) and superficial.

Score 1: Mild. Area affected does not extend over hock,

substantial discoloration, dark papillae, superficial lesion, no

ulceration.

Score 2: Severe. Greater surface of hock usually affected. Deeper

lesion/s with ulceration, sometimes haemorrhage, scabs of

significant size, severely swollen area.



Footpad lesions score
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Gait score
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Gait score 2 Gait score 3 Gait score 4 Gait score 5



Litter scoring
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Plumage clealiness



Ordinal rating scales and tagged visual 
analog scales 
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Corticosterone
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• No correlation between plasma and 

inscreasing levels of CORT.

BW decreased with 

higer levels of CORT

Higher CORT levels with 

increasing CORT dosage



Sound Analysis
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Thermal comfort
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Systematic Review
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17 Vocalizations

HatcheryRespiratory Diseases Eating Negative welfare Positive welfare

Purr

Rale sound

Cough

Sneeze

Snore

Int. pipping

Ext. pipping

Crow

Food call

Pecking

Distress call

Alarm call

Squark call

Gakel call

Pleasure note

Short peep

Warbles

Description

Distress call Descending frequency and repetitive, high-energy vocalization calls.

Short peep Descending frequency, low energy, and short range of duration.

Warbles Repetitive bow-type elements, and low energy. Cry of somnolence.

Pleasure note Ascending frequency, low energy and short range of duration.



Validation - broiler vocalization detector 
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Linear-frequency power spectrogram

A: Distress calls B: Short peeps C: Pleasure notes D: Warbles

Time (s)



Validation - broiler vocalization detector 
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Linear-frequency power spectrogram

A: Distress calls B: Short peeps C: Pleasure notes D: Warbles

Time (s)

Broiler sound category Accuracy

Distress calls 97.7%

Pleasure notes 96.4%

Short peeps 92.3%

Warbles 95.0%

Other sounds 94.5%

Average 95.2%



Pattern of vocalization
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Distress calls

Short peeps

Pleasure notes

Warbles

Others

Round 1 Round 2 Round 3 Round 4

• 4 Pens / Round

• From 1 to 42 days

• 2 Microphones / Pen



CLUSTERS
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Total : 38 clusters

• 18 not chicken related

• 4 pleasure notes

• 2 warble notes

• 4 consolidated

• 2 consolidated
Auditive + visual

Euclidean distance 

Clusters Distance Accepted

16 and 17 2.592 Yes

15 and 16 3.046 Yes

15 and 17 3.189 Yes

14 and 15 3.488 Yes

11 and 12 3.722 Yes

11 and 17 3.848 No

5 and 12 3.902 No

13 and 14 3.940 No

5 and 11 3.959 No

4 and 9 3.973 No

12 and 13 4.020 No

14 and 17 4.029 No

14 and 16 4.058 No

11 and 13 4.061 No

11 and 16 4.064 No



CLUSTERS
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10 Final Clusters



Image Analysis - Validation
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Early problems Detection
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Disease detection

Zhuang et al, 2018

Mortensen et al, 2016

3D Image



Body sensors
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Thermal microchip

Star-Oddi logger



Validation of body temperature 
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▪ Body temperature: Thermal microchips and Star-Oddi loggers 

▪ Positive correlation (r=0.699)



Ultra-wide band and accelerometer
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Take home message
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Traditional parameters and scoring systems are still of great value
•Subjective
•Labor working
•Corticosterone - feathers and droppings

Technology
•Sound and image analysis can offer precise and continuously monitoring
•Body sensors can provide important individual data from broilers
•Decrease N° of animals used – more date gathered
•Big groups
•Available data
•Cost?



Thank you
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