
Variable Odds Ratio 95% CI Ranking

Rubber floor material 5.9 3.0 - 12

Steel floor material 7.1 3.1 - 17

Cleaning driving boards once a week 2.0 1.1 - 3.8

Fattening period > 115 days 0.21 0.093 - 0.45

Fly control with predatory flies 4.5 1.6 - 14

Boots with profiled soles 0.81 0.32 - 2.3

Loading place adjacent to air inlet barn 0.80 0.41 - 1.54

High feed conversion ratio Not in final model

Loading pigs from 3 to 4 compartments Not in final model

Able to wash hands at farm entrance Not in final model

Results

Internal biosecurity measures to reduce

hepatitis E virus 
positive pigs at 

slaughter

Reservoir of HEV
Subclinical infection

Introduction
Hepatitis E virus (HEV)

Faculty Veterinary Medicine
Population Health Sciences

Farm Animal Health unit
The information has been compiled 
with the utmost care but no rights 
can be derived from its contents.

Infected via 
undercooked pork
Liver inflammation

100% of Dutch 
farms (N=215): 

≥1 HEV 
seropositive pig

20% of farms:
≥1 batches at slaughter
HEV PCR and antibody 
negative (PCR-ELISA-)

Discussion

HEALTH
FOOD

AIM: Identify relevant biosecurity measures associated with HEV negative batches of pigs at slaughter
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Methods72 farms: either high % of PCR–ELISA– batches or high % of PCR+ELISA+ batches 

Questionnaire and audit with as main topics internal and external biosecurity 

Data cleaning + multiple imputation by chained equations: dataset with 153 variables 

LASSO = shrinkage method to prevent overfitting of model 
on data and correct for multicollinearity between variables𝛌

Outcome: Odds of having a PCR-ELISA- batch 
(grouped logistic regression with ratio of PCR-ELISA- and other batches)

10-fold CV for λ nested in bootstrapped 
LASSO to rank variables based on how 
many times selected

Reduce transmission of 
HEV between batches

Improve cleaning of
• Fattening pens
• Driving boards
• Boots

Reduce flies by 
predatory flies

Carefully consider
loading place

Number of variables 
in a questionnaire

Bootstrap LASSO 
regression: useful 
multivariate method 
for variable 
selection.

Where to draw line
in ranking?
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Farmers and researchers blind for HEV results during farm visits

Ranking of 10 highest variables in bootstrapped logistic LASSO regression & 
Odds Ratio with 95%CIs for having a PCR-ELISA- batch in a final logistic regression model with 7 variables

Conclusion


