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Introduction

1 Lagoda et al., 2022
2 Salak-Johnson et al., 2017
3 Martinez-Miro et al., 2016

Source: Pig333

• Conventional gestation housing/management associated 
with numerous sow welfare problems1-6

→ Behavioural problems e.g. oral stereotypies

Chronic stress

Ø Feed-restriction & absence of enrichment
• Hunger & lack of satiety
• Unsatisfied natural behaviour motivation

4 Spoolder et al., 2009
5 Tatemoto et al., 2019
6 Lagoda et al., 2023

Ø Aggression
• Skin lesions & injuries
• Lameness



Chronic stress → Prenatal stress
3

Pig-world.co.uk

Prenatal stress

Stressor

5 Casey et al., 2007 
6 van Staaveren et al., 2018
7 Desrosiers 2013
8 Xu et al., 2018

1 Lagoda et al., 2022
2 Lagoda et al, 2023
3 Merlot et al., 2013
4 Marquardt et al., 1999

• Piglet vitality

• Sow performance/litter characteristics

• Future performance of offspring

• Stress coping/immune function

• Health?

• Major welfare problem in piglets

• Antibiotic use 

→ Antimicrobial resistance 



Improving the environment of conventional 
sow housing

4

 chronic stress in sows

 Prenatal stress  piglet performance, health etc. outcomes



Materials & Methods
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Sow management

•Commercial, 2000-sow farrow to finish farm

•240 sows; 6 time replicates 

Improved n = 120 sows; 

Conventional n = 120 sows

•Mixed into stable groups of 20 unfamiliar animals, on d30 post-service 
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1 DeBoer et al., 2015

Description of tear stain Score
No visible stains 0
Barely detectable stains not extending below eyelid 1

Visible stain < 50% in ratio to the eye 2
Visible stain 50-100% in ratio to the eyes 3

Visible stain > 100% in ratio to the eye, not extending 

below the mouth line
4

Visible stain extending below the mouth line 5

• Mid-lactation & weaning

• Right & left eye scored separately

Sow tear staining 



Haptoglobin in saliva 

• Saliva collected from sows on d80 of pregnancy

1 Contreras-Aguilara et al., 2021
2 Fablet et al., 2017

2



• No. piglets born alive 

• No. piglets born dead 

• No. mummified 

• Total no. piglets born
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Litter characteristics



Piglet characteristics

1 Schmitt et al., 2019
2 Rooney et al., 2020
3 Hales et al., 2013

• Vitality
Ø Vocalisation & escape attempts

Ø Muscle tone

Ø Position on return to crate

• Intra uterine growth retardation (IUGR)
ØNose wrinkles

ØBulging eyes

ØCone head shape
 

• Scored at birth



1 Marquardt et al., 1999
2 Casey et al., 2007 

• Pens scored every 2nd day during lactation (n=10 
scores per litter) 

Description Faecal 
score

Normal (dry, pelleted faeces) 0

Soft (soft faeces, with shape) 1

Mild diarrhoea (very soft or 
viscous liquid faeces)

2

Severe diarrhoea (watery 
faeces, or with blood)

3
• Scores summed to give a total score per litter/sow 

during lactation

1, 2

Diarrhoea



Statistical analysis

•Generalized linear mixed models 

ØPROC MIXED & GLIMMIX; 

LSmean ± SE

v9.4
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Results
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Salivary haptoglobin & tear stain scores

P = 0.007P < 0.05 



Litter characteristics

P = 0.013



Piglet vitality & IUGR at birth

P = 0.006

• No effect on vitality (P > 0.05)



Diarrhoea in piglets during suckling period (pen 
scores)

P = 0.001



No. farrowing pens scored 2 in each treatment
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Discussion

↓ Chronic stress

Improved 
housing ↑ Sow welfare

↓ Inflammation ↓ Tear stains 

• Beneficial carry-over effect of the gestation housing environment once moved to farrowing 
crates1,2

1 Espejo-Beristain et al., 2022 
2 Lagoda et al., 2023



↓ Diarrhoea

Discussion and conclusion

↑ Litter and piglet birth characteristics

↓ Chronic stress

 Prenatal stress?

• Improving housing conditions for pregnant sows means 
healthier (and happier?) sows and piglets

• Potential incentive to pig producers to improve sow 
welfare during pregnancy 
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