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Abstract - For 327 farrow-to-finish swine operations that had > 300 finisher pigs and that provided mortality information in the National Animal Health Monitoring System 1995 National
Swine Study, conducted in 16 states in the USA, mortality ranged from 0 to 27.5% in the
grower/finisher production phase over a 6-month period. Mean mortality was estimated to be 2.1°70
(S.E. = 0.2%) during the grower/finisher production phase for farrow-to-finish operations with
;::: 300 finisher pigs in the 16 states included in the study. Overall, 8.9% (S.E.
2.1 %) of farrow-to-finish operations had > 4% mortality among finisher pigs. Stepwise logistic regression
revealed that operations that used a below-floor slurry or deep-pit waste-storage system in the
grower/finisher facility were less likely to have > 4% mortality than operations that did not have
a below floor slurry or deep pit waste storage system. In addition, operations where the average
weaning age was less than 28 days had higher odds of having > 4% mortality than operations that
weaned their pigs later. Operations where pseudorabies virus had been diagnosed among finisher pigs in the 12 months prior to interview also had increased odds of experiencing > 4%
mortality. (&copy; Elsevier/ Inra)
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Résumé - Taux de mortalité durant la phase d’engraissement dans les élevages de porcs nais-

seurs-engraisseurs aux États-Unis. Lors de l’enquête en 1995 du NAHMS (National Animal
Health Monitoring System) du département d’Agricult
ire des États-Unis (USDA : United States
L
Department of Agriculture), 327 producteurs de porcs naisseurs-finisseurs ayant eu >- 300 porcs
à l’engraissement ont eu des taux de mortalité qui variaient de 0 à 27,5 % chez les porcs à
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l’engraissement pendant les six mois avant l’interview finale. Le pourcentage de mortalité moyen
était de 2,1 % (avec une erreur-type de 0,2 %). Au total, 8,9 % des éleveurs eurent un pourcentage de mortalité à l’engraissement supérieur à 4 %. Une analyse de régression logistique a été utilisée pour identifier les facteurs associés à une mortalité très élevée (> 4%). Les élevages dont le
lisier était recceuilli dans une fosse profonde, en dessous du plancher, avaient une mortalité inférieure à celle des producteurs qui se servaient d’une autre méthode pour stocker le lisier. En
outre, les élevages où l’âge moyen au sevrage était < 28 jours avaient une probabilité augmentée
d’avoir de graves problèmes de mortalité (> 4 %). De plus, une mortalité elevée (> 4 %) chez les
porcs à l’engraissement était plus fréquente dans les élevages où avait été diagnostiqué le virus
de la maladie d’Aujeszky pendant l’année de l’enquête. (&copy; Elsevier / Inra)
naisseur-engraisseur / porc à l’engraissement / taux
analyse de régression logistique

1. INTRODUCTION

Using data from the United States
National Animal Health Monitoring System (NAHMS) 1995 National Swine
Study, Losinger et al. [8] previously
reported that a weaning age < 28 days and
obtaining finisher pigs from farrowing
units that did not belong to the operation
were associated with grower/finisherphase mortality > 4% among all operations with > 300 finisher pigs. However,
farrow-to-finish operations in the United
States are known to be managed quite differently from operations that only have a
grower/finisher production phase. Therefore, reasons for high mortality could differ between farrow-to-finish and
grower/finisher-only swine operations. In
Quebec, Clermont and D6silets [3]
reported higher average mortality on
grower/finisher-only operations than on
farrow-to-finish operations. In contrast,
Van Tilet al. [ 16] reported lower mortality on grower/finisher-only operations than
among weaned pigs on farrow-to-finish
operations on Prince Edward Island.
The purpose of this study was to identify factors associated with high mortality (> 4%) during the grower/finisher
phase of production on specifically farrow-to-finish operations with > 300 finisher pigs in the United States. Results of
this study may be useful to researchers in
pinpointing areas of further investigation,
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and to pork producers in indicating potential areas where attention may be warranted.

2. MATERIALS AND METHODS
The design and implementation of the 1995
National Swine Study have been described [8].
Briefly, between JuneI and June 16, 1995,
enumerators from the USDA:National Agricultural Statistics Service (NASS) visited 1477
participating swine producers in 16 states to
administer a questionnaire on general swine
farm management. Once between July 17, 1995
and September 13, 1995, and again between
November 6, 1995 and January 17, 1996, vet) and animal
S
erinary medical officers (VMO
health technicians (AHTs) visited 418 operations that had >_ 300 finisher pigs (at the time of
the NASS-enumerator visit) to administer more
detailed questionnaires that concentrated on
feed and waste management, quality control,
swine health and marketing. During the second visit by a VMO or AHT (between November, 1995 and January, 1996), swine producers
were asked the number of pigs that had entered
the grower/finisher phase of production and
the number of finisher pigs that had died during the 6-month period prior to interview. Participation was voluntary on the part of the producer.

Analyses in the present study were limited
producers that identified their operations as
being primarily farrow-to-finish. Percent mortality was computed from the number of pigs
that had entered the grower/finisher unit and
the number of pigs that had died in the
grower/finisher unit during the 6-month period
to

prior to the final interview. SUDAAN, a computer program designed specifically for the
analysis of data from sample surveys [ I 11,], was
used to estimate the mean percent of finisher
that died per operation, and the percent
of farrow-to-finish operations with specific
mortality levels in the grower/finisher production phase.

pigs

The chi-square test provided by SUDAAN
I I ] was used to screen 98 questionnaire variables (previously listed [8]) for possible inclusion in

a

multivariable

logistic-regression

model, with the log-odds of an operation hav-

ing > 4% mortality among finisher pigs serving
as the dependent variable. A limit of P S 0.25
(based on the chi-square test) was established
for a variable to be deemed screened. To scrutinize relationships between potential explanatory variables, Spearman rank correlation coefficients were computed using the CORR
procedure of SAS [13] for the screened variables.

Using operations that had provided
responses to all of the screened questionnaire
variables, forward stepwise logistic regression
[7], utilizing the PROBIT procedure of SAS
[12], was employed to build a logistic-regression model to identify management factors
associated with mortality4%. Region, herd
size (as measured by the number of pigs that
had entered the grower/finisher phase of production on the operation), and average days in
the grower/finisher unit were forced into the
model. A P value 0.05 was required for nonforced variables to stay in the model. Then,
using the LOGISTIC procedure of SUDAAN
[ 1 1] to obtain weighted parameter and standard error estimates adjusted for the stratification and clustering inherent in the survey
design, the model developed from SAS was
applied to respondents that had provided data
for all final model variables.

3. RESULTS
Of the 418 operations participating in
the second stage of data collection for the
1995 National Swine Study (with on-farm
data collection by a VMO or AHT), 345
(82.5%) classified themselves as farrowto-finish [15]. For the 327 (94.8%) farrow-to-finish operations that provided
mortality information in the grower/fin-

isher phase of production during the 6
months prior to the final interview, mortality ranged from 0 to 27.5%. The
weighted national estimate (from
SUDAAN) was 2.1 % (S.E. 0.2%) mortality per farrow-to-finish operation. Table
I summarizes the distribution of farrowto-finish operations by percent mortality.
=

Thirty (30.6%) of the initially-considered questionnaire variables passed the
initial screening phase and were offered
for multivariable modeling. The logisticregression model (from SAS) comparing
operations with > 4% mortality and operations with < 4% mortality (table 77) was
developed from 281 operations that provided data for all of the screened variables.
Correlations between non-forced explanatory variables were not strong. The corresponding logistic-regression model from
SUDAAN (table Ill) was based upon 3177
operations that provided data for all of the
variables included in the model.
4. DISCUSSION
The sample weights used here were
developed to generate parameter estimates
applicable to all operations with > 300 fin-

isher pigs in the 16 states included in the
study [8]. Since the majority (82.5%) of
operations participating in the second stage
of data collection for the NAHMS 1995
National Swine Study were farrow-to-finish operations, these sample weights were
useable to expand the study results to represent farrow-to-finish operations with
> 300 finisher pigs in the states included in

the study. Because 18 (5.2%) farrow-tofinish operations that participated in the
second stage of data collection did not
provide information on mortality in the
grower/finisher unit, the results of this
study may refer more precisely to the estimated 95.4 ± 1.5% of farrow-to-finish
operations (within the target population)
that were able to furnish information on

swine mortality. It is possible that the 188
farrow-to-finish operations that did not
provide mortality information had higher
average mortality than the farrow-to-finish
operations that provided mortality information. Therefore, overall mortality on
farrow-to-finish operations could have
been higher than reported here. No values were imputed for missing data items in
the 1995 National Swine Study [8].

Different researchers maintain differopinions on whether sample weights
and information about the sample design
should be incorporated in the development
of multivariable models from survey data
[6]. In the 1995 National Swine Study,
larger operations were sampled at a lower
rate than smaller operations, and therefore
contributed less to the error of survey estimates than smaller operations in the study.
ent

In this case, SAS (which assumes simple
random sampling) was used to develop
the logistic regression model, which was
rerun using SUDAAN (which takes into
account the sample weights and study

reporting diseases probably varied among
individual producers. However, pseu-

effective in separating excreta from pigs [5]. A number of
diseases can be spread through contact
with contaminated manure. Separating
excreta from the pigs may reduce the dispersion of certain diseases and subsequent

dorabies is known to have had a substantial economic impact on the swine industry [I]. The disease is quite contagious
and particularly fatal to young pigs [2].
Miller et al. [10] reported higher mortality
among finisher pigs in farrow-to-finish
herds infected with pseudorabies than in
non-infected herds. In our study, diagnosis of pseudorabies virus was significantly
associated with high mortality among finisher pigs on farrow-to-finish operations.

mortality.
Some producers wean pigs at an early

5. CONCLUSIONS

design).
Below-floor

storage systems

slurry

or

deep-pit

waste-

are

age and separate them from the sows to
prevent certain diseases [4]. Early weaning
also permits sows to breed again more
expeditiously [9]. Nationally, 63.8% of
pigs were born on operations where the
average weaning age was < 28 days [14].
Average weaning age proved to be an
important predictor of mortality in the
analysis that was not restricted to farrow-to-finish operations, even with operations that did not have farrowing facilities
included in the model [8]. The results of
the present study suggest that a period of
time > 28 days with the sow reduces the
odds of an operation experiencing > 4%
mortality during the grower/finisher production phase. However, Van Til et al.
[ 16] list reducing average weaning age as
an important opportunity for improving
productivity. Therefore, an operator would
need to balance the costs associated with
later weaning against the benefits of potentially reduced mortality in order to determine an appropriate weaning age.

The survey questionnaire asked about
diseases diagnosed by a veterinarian or laboratory in the previous 12
months. A response of ’no’ had two possibilities: either that the disease agent was
indeed absent from the operation, or that
the disease agent was present but not diagnosed by a veterinarian or laboratory [8].
In addition, thresholds for identifying and

In a national study of United States farrow-to-finish swine producers with > 300
finisher pigs, 8.9 ±2.)% of operations
reported ! 4% mortality among finisher
pigs (which is considered by some
researchers as indicative of a serious mortality problem). Results of this study suggested that operations that used a belowfloor slurry or deep-pit waste-storage
system were less likely to experience a
serious mortality problem than operations
that used a different waste-storage system. A weaning age of 28 days or later
was associated with reduced odds of high
mortality in the grower/finisher unit.
Increased mortality was noted among finisher pigs where pseudorabies virus had
been diagnosed on the operation during
the 12 months prior to the final interview.
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