
Sponsors 

University of Minnesota 
College of Veterinary Medicine 

College of Agricultural, Food and Environmental Sciences 

Extension Service 

Swine Center 

Editors 
W. Christopher Scruton 
Stephen Claas 

Layout 
David Brown 

Logo Design 
Ruth Cronje, and Jan Swanson; 
based on the original design by Dr. Robert Dunlop 

Cover Design 
Sarah Summerbell 

ii 

The University of Minnesota is committed to the policy 
that all persons shall have equal access to its programs, 
facilities, and employment without regard to race, color, 
creed, religion, national origin, sex, age, marital status, 
disability, public assistance status, or sexual orientation. 

2002 Allen D. Leman Swine Conference 



Pre-existing conditions as predictors of mortality and slow 
growth in nursery pigs 
A.1. Larriestra,1 S. Wattanaphansak,2 E Neumann,3 J. Bradford,4 R. Morrison,] J. Deen l 

1 University of Minnesota Swine Group; 2Chulalongkom University, Bangkok, Thailand; 3National Pork Board, 
Ames, IA; 4Pharmacia & Upjohn 

Introduction 

The evaluation of performance in nursery pigs is routinely 
done for groups of pigs aggregated in rooms, barns, or 
sites. However, some valuable information is only extract
able by collecting information at the individual pig level. 
Since growth and survival are the main outcomes of in
terest in the growing pig population, their epidemiologi
cal description should emphasize those characteristics that 
make pigs more likely to get sick, die, or grow slowly. As 
a result of that and being unaware of reports systematiz
ing the individual and simultaneous effect of factors such 
gender, weaning weight, pigs farrowed by gilts, pig age, 
and cross-fostering history on nursery performance, we 
have conducted a research project. The study was carried 
out last year in one nursery site located in central Iowa, 
and our objectives were to quantify the effect of host and 
management factors on mortality and slow growth and to 
evaluate their impact in the pig population under com
mercial conditions. 

For this study 1435 pigs were available at weaning and 
placed in the nursery site. Weaning weight, cross-foster
ing status, gender, and farm source was recorded. In this 
study (and as a regular task on the farm), pigs were sorted 
by gender and weight at placement with no further re
grouping. Pigs shared the same air space, and antibiotic 

Figure 1: Survival during the nursery phase given gender (above· a) and gIVen wean1f"lg 'iW1W1t (below - b) 
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treatments were allowed; antibiotic treatment criteria and 
application were left up to the manager. Pigs were fol
lowed until they left the nursery. Mortality and weight at 
exit were recorded. 

Factors associated with mortality and 
survival in nursery pigs 

Approximately 8% of the pigs died during the study. (110/ 
1435). Mortality rates were highest in the first week fol
lowing weaning, suggesting that factors present shortly 
after placement may be involved (Figure 1). Barrows had 
lower survival than gilts, resembling what has been de
scribed for preweaning mortality (1) (Figure Ib). Light
weight pigs (weaning weight less than eight pounds) ex
perienced lower survival compared to heavier pigs (Figure 
la). 

The distribution of weaning weight for dead and survi vor 
pigs was similar (Figure 2a). When a cut-off of eight 
pounds is used to differentiate between light and heavy 
pigs at weaning, the chances of identifying the actual dead 
pigs (maximizing the sensitivity) and, at the same time, 
having a good chance to correctly classify heavy-weight 
pigs at weaning as survivors (specificity) increases. 

Figure 2. weaning .....eIght dIStribution among dead and SUlVlvor pigs and optimum cut·an-for segregation 
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All of the pig characteristics recorded in this study (farm 
source, location, weaning age, weight, gender, cross-fos
tering history, parity of the dam and the nursing sow) were 
considered together in their effect on mortality. Among 
these, weaning weight, gender effect adjusted for source, 
room, and weaning age were retained in the final model. 
In this model, the effect of weight was strong, increasing 
the overall risk of mortality by 58% (Table 1). Since 
weight was adjusted for different confounders such age 
and source, we think it acts as an independent risk factor. 

Barrows experienced 23% higher mortality than gilts 
(Table 1). Although there are reports about the higher risk 
for barrows before weaning, this is the first published re
port that we are aware of regarding the higher risk for 
barrows after weaning. To summarize, barrows with wean
ing weight less than eight pounds are 2.14 (95% c.I. 2.93-
1.57) times more likely to die than heavy gilts; this asso
ciation is already adjusted by the effect of pig source and 
weaning age. 

For the population effects of the factors studied, we cal
culated the Population Attributable Fraction (PAF), which 
allows us to estimate scenarios; for instance, if there were 
no lightweight pigs at weaning, there would be 17% fewer 
dead pigs, and if there were no barrows, there would be 
12% fewer dead pigs. 

Factors associated with slow growth in 
nursery pigs 

Since the two rooms were weighed one week apart, growth 
performance was analyzed by room. The model contained 
the predictors already mentioned and regarded as outcome 
the probability of being in the lower quartile of nursery 
exit weight. In room 1, weaning weight was the only fac
tor associated with lightweight at exit, with an odds ratio 
for lightweight pigs of 3.75 (95% c.1. 2.25-6.22). 

In room 3, lightweight weaners « 8 lb) were 3.20 times 
more likely to grow slowly than weaners weighing> 8 
lb. In addition, gilts had a 22% higher risk than barrows, 
and pigs nursing parity 1 dams had a 31 % higher risk of 
being a slow-grower (Table 2). 

Weaning weight has been described as good predictor of 
post-weaning performance in some reports. In our study, 
we focused on the effect of weight when categorized as 
lightweight pigs with weaning weight less than eight 
pounds. The weaning weight categorization was better at 
predicting growth performance than mortality. The slow
growers were much lighter at weaning than good perform
ers (Figure 3a). The weaning weight cut-off of eight 
pounds was adequate to increase the chances of correct 
identification of slow-growers at the end of nursery (sen
sitivity), and at the same time, the chances of classifying 
good performers using the criteria of pigs heavier than 
eight pounds (Figure 3b). Calculating the risk by adding 
the effect of all the factors evaluated, we can say that light
weight gilts nursed by gilt are 5.16 (7.54-3.53) times more 
likely of being a slow-grower at the end of nursery than a 
heavy barrow nursed by sow. 

The PAF shows that 36.2% and 43% of the tail-ender pigs 
in rooms 1 and 3, respectively, could have been attrib
uted to their light weaning weight. For the same subset of 
pigs (rooms 3), gender contributed 11 %, and nursing by a 
parity 1 dam contributed 9% to the risk of being light
weight at weaning. 

Conclusions 

In this study, weaning weight was strongly associated with 
mortality, as was gender, but in less magnitude. Under 
the conditions of this study, the factors evaluated could, 
at most, explain 30% of the deaths in the population. 
Weaning weight, gender, and parity of the nursing sow 
were associated with slow growth. Considering that gen
der and weight could be sorting criteria, there would be 

Table 1: Effect of pig gender, weaning weight, source, and age on nursery mortality. 

Risk factor Category Odds ratio 95% C.1. P-value 
Weaning weight Light vs Heavy 1.58 1.65-1.5 0.0001 
Gender Barrow vs Gilt 1.23 1.03-1.49 0.02 
Source Avs B 0.64 0.41-0.99 0.044 
Weaning age Continuous 0.91 0.83-1.01 0.064 

Table 2: Risk of being a slow-grower at the end of nursery phase given the weaning weight, gender, parity 
of the nursing sow at weaning, and age. 
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Risk factor 
Weaning weight 
Gender 
Parity of the 
Nursing sow 
Weaning age 

Category 
Light vs Heavy 
Gilt vs Barrow 
Avs B 

Continuous 

Odds ratio 
3.20 
1.22 
1.31 

1.12 

95% C.1. 
3.92-2.62 
1.28-1.18 
1.49-1.003 

1.0-1.2 

P-Value 
0.001 
0.046 
0.009 

0.069 
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Figure 3. Weaning walghl dl9trlbullon among slow and normal ar(MIern and optimum W9lfJhl (;ut·oft'for segreoaUOn 
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an opportunity to explore alternative management meth
ods to overcome their differential growth performance. 
Between 36.2 and 43% of the slow-growing pigs were 
attributed to weaning weight, which implies much room 
for improvement. Finding the optimal weaning weight cut
off would make pig segregation more efficient, since most 
of the dead or slow-growth cases would belong to the 
high risk group. 

Variation in management, housing, health, and genetics 
makes on-farm evaluation an important management tool. 
Realizing the risk of generalizations across different farms, 
our findings bring quantitative estimates about the popu
lation effect of individual pig factors on mortality and 
slow growth under commercial conditions. 
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