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Summary
Objective: To describe mortality due to
esophagogastric ulcers over time in pigs
from 12 herds in southeastern Spain in
which this was the main cause of death
until the emergence of postweaning multi-
systemic wasting syndrome (PMWS).

Methods: All animals (nursery to finisher)
that died during 1995 to 2000 were
necropsied. The database of necropsy re-
sults was analyzed for morbidity trends
using classical time series analyses. Total
mortality and mortality due to chronic
wasting and pneumonia were included be-
cause of their possible relationships with

gastric ulcers. Age at death in 1998, 1999,
and 2000 was analyzed for trends.

Results: A seasonal distribution in total
mortality was observed, with highest mor-
tality occurring during winter months and
lowest during summer months. Mortality
due to gastric ulcers was also higher in winter
months. Over the study period, mortality
due to gastric ulcers declined while mortal-
ity due to chronic wasting increased. No
change was observed in average age at
death due to gastric ulcer. In contrast, a
slight reduction (P < .001) was observed in
average age at death due to total mortality
and chronic wasting in 2000 compared to
1998 and 1999.

Implications: In this study, gastric ulcer
mortality and occurrence of respiratory
diseases were greatest during winter and
lowest during early summer, suggesting a
relationship between these conditions.
Average age at death due to gastric ulcer
was 120 to 121 days. Emergence of PMWS
was not associated with an increase in gastric
ulcer mortality.

Keywords: swine, esophagogastric ulcer,
epidemiology, seasonality

Received: February 11, 2004
Accepted: July 28, 2004

Resumen – Úlcera  gastroesofágica en
cerdos de finalización de doce piaras grandes
de sitios múltiples en el sureste de España,
1995-2000: Epidemiología descriptiva

Objetivo: Describir la mortalidad debida a
úlceras gastroesofágicas a través del tiempo
en 12 piaras en el sureste de España, en las
cuales la úlcera gástrica fue la causa princi-
pal de muerte hasta la aparición del síndrome
multisistémico de adelgazamiento post-
destete (PMWS por sus siglas en inglés).

Métodos: Se realizó una necropsia a todos
los animales (destete a finalización) que

murieron de 1995 a 2000. Se analizó la
base de datos de los resultados de las
necropsias para observar las tendencias de
morbilidad usando el análisis de series de
tiempo clásico. Se incluyeron el total de la
mortalidad y la mortalidad por neumonía y
desgaste crónico debido a su posible
relación con las úlceras gástricas. Se analizó
la edad de muerte en 1998, 1999, y 2000
en busca de tendencias.

Resultados: Se observó una distribución
estacional en la mortalidad total, la
mortalidad más alta ocurrió durante los

meses de invierno y la más baja en los
meses de verano. La mortalidad debida a
úlceras gástricas también fue mayor en los
meses de invierno. Durante el periodo del
estudio, la mortalidad debido a úlceras
gástricas declinó mientras que la mortalidad
debida al desgaste crónico aumentó. No se
observó ningún cambio en la edad promedio
de muerte debido a úlceras gástricas. En
contraste, se observó una ligera reducción
(P < .001) en la edad promedio de muerte
para el desgaste crónico y la mortalidad
total en 2000 comparado con 1998 y 1999.

Implicaciones: En este estudio la mortalidad
por úlcera gástrica y la incidencia de
enfermedades respiratorias fue mayor du-
rante el invierno y más baja durante el
principio del verano, sugiriendo una
relación entre estas dos condiciones. La
edad promedio al momento de la muerte
debido a úlcera gástrica fue de 120 a 121
días. La aparición del PMWS no estuvo
asociada con el aumento en la mortalidad
por úlcera gástrica.

Résumé – Ulcère gastro-oesophagien des
porcs de finition de douze gros élevages en
sites multiples du sud-est de l’Espagne,
1995-2000: Épidémiologie descriptive
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Porcine esophagogastric ulcer affects
pigs of all ages, but especially those
in the growing-finishing period.1,2

Although it is termed “esophagogastric,”
the condition rarely affects the esophagus,3

and most cases involve the nonglandular
region of the gastric mucosa.3-5 The etiology
of esophagogastric (gastric) ulcer is complex,
comprising genetic, infectious, nutritional,
and environmental factors. Gastric ulcer

has been associated with various infectious
diseases, including classical swine fever,1

African swine fever,1 porcine reproductive
and respiratory syndrome (PRRS),6 and,
recently, emerging diseases such as post-
weaning multisystemic wasting syndrome
(PMWS)7-9 and porcine dermatitis-nephr-
opathy syndrome.10 Climate may be a factor
in development of gastric ulcers, and an
association with seasonality has been reported
in several countries, including the United
States,2 the United Kingdom,1 Yugoslavia,11

and Slovenia.12 Any condition causing a
relatively prolonged period of anorexia may
produce outbreaks of intragastric bleeding
and increase the severity of lesions present
in the nonglandular mucosa.13

Historically, the reported occurrence of
esophagogastric ulcers has varied widely,
with estimated prevalence ranging from
1%14 to 87%15 and mortality in finishers
ranging from 1%16 to 10%.1 The purpose
of this study was to assess total mortality
and mortality specifically due to gastric
ulcer, chronic wasting, and pneumonia over
time in a commercial production system.
Although the rate of mortality due to gastric
ulcer was of primary interest, mortality due
to pneumonia or chronic wasting was in-
cluded because of the possible relationships
of these diseases with gastric ulcer.

Material and methods
Animals, housing, and management
The herds in this study were located in
southeastern Spain, a region with a mean
annual rainfall of 23.9 cm per year and a
mean annual temperature of 18.8˚C. During
the years of the study, mean temperature
was 12.9˚C in winter, 20.7˚C in spring,
26.1˚C in summer, and 15.5˚C in autumn.
Temperature varied from day to night by as
much as 15C˚.

The animals in this study were located in
11 commercial herds and one genetic mul-
tiplier herd under the same ownership. For
this reason, genetic, health, and nutritional
aspects of production were relatively uniform
across herds. All herds were endemically
infected with PRRS virus (PRRSV), Myco-
plasma hyopneumoniae, Actinobacillus
pleuropneumoniae, Bordetella bronchiseptica,
and Pasteurella multocida type D. Breeding
herds comprised 1000 animals (sows in two
commercial herds and males in the multi-
plier), 2000 sows (six herds), and 2500
sows (three herds). The sizes of the herds

continuously increased between 1995 and
1998. Breeding-herd genetics were based
on Landrace × Large White for maternal
lines and Pietrain × Large White for boars.
Herds were managed either as two-site pro-
duction (farrowing and nursery barns at
one location and finisher at a separate loca-
tion) or three-site production, but as the type
of production system used was not recorded
in every case, the influence of this variable
on gastric ulceration was not assessed. At
21 ± 1 days of age, pigs were weaned into a
nursery. After 65 ± 3 days, they were moved
to a finisher where they remained for an av-
erage of 119 ± 7 days.

Finisher pigs were allocated 0.7 m2 per
animal. Feed was produced for all herds by
the same mill during the entire study period.
All finishers received pelleted rations. Be-
cause of the frequency of gastric ulcers, an
emphasis was placed on continuous access
to feed, and all finisher barns provided au-
tomatic feed distribution systems and ad
libitum feeders. Water was provided via
nipple drinkers. All finishing barns were
naturally ventilated.

All animals in this study were reared under
welfare conditions described in the European
Union Council Directive 91/630/EEC,17

laying down minimum standards for the
protection of pigs.

Necropsy and diagnostic codes
Between June 1995 and December 2000,
all dead animals were necropsied. A pre-
sumptive cause of death was established
from each necropsy on the basis of clinical
signs, gross lesions, or both. For consistency,
all necropsies were performed by one of six
experienced veterinary practitioners trained
in pig pathology. Macroscopic diagnoses
were classified using a list of codes, with
the most important for this study included
in three categories: “ulcer” (death caused by
intragastric hemorrhage, ie, stomach filled
with clotted blood without other remarkable
gross lesions); “pneumonia” (lesions com-
patible with an inflammatory lung process
involving alveolar parenchyma); and
“chronic wasting” (chronic loss of body
condition, up to 50% less live weight than
average for cohort). Necropsy results were
combined with average weekly inventory
and pig age at time of death (years 1998 to
2000 only).

Clinical history
Health status of the studied population was
acceptable considering the PRRS-positive

Objectif: Décrire la mortalité dans le temps
due aux ulcères gastro-oesophagiens des
porcs de 12 élevages du sud-est de l’Espagne
pour lesquels l’ulcère gastrique était la
principale cause de mortalité, jusqu’à
l’apparition du syndrome de dépérissement
post sevrage (PMWS en anglais).

Méthodes: Tous les animaux (pouponnière
et engraissement) qui sont morts de 1995 à
2000 ont été autopsiés. La base de données
des résultats de nécropsie a été analysée
pour détecter des tendances de morbidité
en utilisant des analyses de séries temporel-
les classiques. La mortalité totale et la mor-
talité due au dépérissement chronique et à
la pneumonie ont été incluses à cause de
leur relation possible avec les ulcères gastriques.
L’âge au moment de la mort a été analysé
pour les années 1998, 1999, et 2000 pour
détecter des tendances.

Résultats: Une distribution saisonnière
dans la mortalité totale a été observée, la
mortalité la plus élevée survenant durant
les mois d’hiver et la plus basse durant les
mois d’été. La mortalité due aux ulcères
gastriques a aussi été plus élevée durant les
mois d’hiver. Au cours de l’étude, la morta-
lité due aux ulcères gastriques a diminué
alors que la mortalité due au dépérissement
chronique a augmenté. Aucun changement
n’a été observé dans l’âge moyen au mo-
ment de la mort due à un ulcère gastrique.
Par contre, une légère réduction (P < .001)
de l’âge moyen au moment de la mort a été
observée pour la mortalité totale et le dépé-
rissement chronique en 2000 par rapport à
1998 et 1999.

Implications: Dans cette étude, la morta-
lité causée par un ulcère gastrique et l’appa-
rition de maladies respiratoires ont été les
plus élevées l’hiver et les plus basses au dé-
but de l’été, ce qui suggère une relation
entre ces conditions. L’âge moyen au mo-
ment de la mort due à un ulcère gastrique a
été de 120 à 121 jours. L’apparition du
PMWS n’a pas été associée à une augmen-
tation de la mortalité causée par les ulcères
gastriques.
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status of the herds. Some respiratory disease
occurred, but the clinically most important
pathological diagnosis in finishers was
esophagogastric ulceration.

During 1999, PMWS was suspected on the
basis of clinical signs (animals wasted very
quickly with or without dyspnea or diarrhea,
sometimes showing icterus) and macroscopic
lesions (marked enlargement of mesenteric
and inguinal lymph nodes, pulmonary in-
terstitial edema, enlargement and discol-
oration of kidneys). This diagnosis was
eventually confirmed by histologic findings
(ie, depletion of lymph nodes and lympho-
histiocytic to granulomatous lymphadeni-
tis, interstitial pneumonia, hepatitis, and
nephritis) and demonstration of the porcine
circovirus type 2 (PCV2) genome in lymph
nodes by in situ hybridization, meeting the
criteria established by Sorden (2000)18 and
Pallarès et al (2002)19 for an accurate diag-
nosis of PMWS. Samples were submitted
for histological and PCR testing for PCV2
on a regular basis during subsequent years.
From the time PMWS emerged mid-1999
until December 2000, the number of animals
assigned to the “chronic wasting” category
was threefold and sixfold higher, respectively,
than in 1998.

Statistical analyses
The final database included a total of
100,783 necropsy results. These data were
statistically analyzed using a general lineal
model and Systat version 5.0 (Systat Inc,
Evanston, Illinois) and SPSS version 11.5
(SPSS Inc, Chicago, Illinois). The data were
grouped by year (expressed as least squares
means) and the following parameters were
recorded or calculated for each year: average
weekly inventory; mortality rate per week ÷
average weekly inventory (%); ulcer deaths
per week; ulcer deaths per week ÷ total
number of deaths per week (%); ulcer
deaths per week ÷ average weekly inventory
(%); and percentage of variation in total
annual mortality compared to the lowest
recorded annual mortality. Differences
were assessed by Tukey’s test.

Estimates were calculated as least squares
means, except for average weekly inventory,
which was calculated as a simple mean.
Variation in total annual mortality was cal-
culated relative to the mortality rate in 1995,
ie, the period with the lowest mortality rate.

Data were also grouped on a monthly basis
and the following parameters, expressed as
least squares means, were recorded for each

month: total mortality per month ÷ aver-
age inventory (%); percentage of ulcers per
month ÷ average inventory; percentage of
pneumonia per month ÷ average inventory;
and percentage of chronic wasting per
month ÷ average inventory. A classical time
series analysis was performed on these data,
excluding those recorded in 1995 (with data
for only 5 months), and the cyclical com-
ponent was calculated using the following
model: mortality ÷ inventory = a + b1 ([sin
2π monthi] ÷ 12) + b2 ([cos 2π monthi]
÷ 12), where a = mean mortality during a
cycle; b1 = coefficient of the sine; and b2 =
coefficient of the cosine, calculated for total
mortality and for mortality attributed to
gastric ulceration, pneumonia, and chronic
wasting. The cycle was the year, and i rep-
resents the number of the month (ie, 1
through 12). The cyclical component shows
the variation for each of these variables in
every month over a year, thus showing the
periods of maximum and minimum mor-
tality caused by each condition.

A seasonal index, showing how monthly
parameters were influenced by season, was

also calculated as follows: seasonal index =
(corrected mean mortality ÷ mean of cor-
rected means) × 100, where the corrected
mean for each month = monthly mean
(mortality - trend) ÷ ([number of the
month - 1] ÷ 12). When the seasonal index
exceeds 100, mortality for that month for
that cause of death is influenced by season.
The trends for total mortality and for mor-
tality caused by ulcer, pneumonia, and
chronic wasting were calculated using a
simple linear regression of the yearly
means, expressed as least squares means.
The trend shows whether the parameter
increased or decreased during a period.

The average ages at necropsy of all animals
necropsied and of those diagnosed with
gastric ulcer or chronic wasting for the
years 1998, 1999, and 2000 were calculated
as least squares means.

Results
Results obtained when data were grouped
on a yearly basis are shown in Table 1. The
most noteworthy variation is the increase
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Table 1: Weekly mortality due to all causes and due to gastric ulcer, proportion
of total deaths attributed to gastric ulcer, and variation in total annual mortality
in a study in the finishers of 11 commercial swine herds and in one genetic
multiplier herd in Spain* during the years 1995-2000

*    All herds were under the same ownership, and genetic, health, and nutritional aspects
of production were relatively uniform across herds. Pigs moved into finishers at 65 ±
3 days of age and remained for 119  ± 7 days. Between June 1995 and December 2000,
necropsies were performed on 100,783 animals. Macroscopic diagnoses were
classified, including the category “ulcer” (death caused by intragastric hemorrhage,
ie, stomach filled with clotted blood without other remarkable gross lesions).

†    Percent weekly mortality calculated as no. of deaths per week ÷  average weekly
inventory. Values with no common superscript in the same column are different
(Tukey’s test; P < .001).

‡    Percent weekly mortality due to ulcer calculated as no. of deaths due to ulcer per
week ÷ average weekly inventory. Values with no common superscript in the same
column are different (Tukey’s test; P < .05).

§    Weekly deaths due to ulcer expressed as a percentage of total deaths that week.
Values with different superscripts in the same column are different (Tukey’s test; P < .001).

¶    Compared with mortality in 1995 (the year when the lowest annual mortality rate
was recorded during the study).

NA = not applicable
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in total mortality over the study period
after the emergence of PMWS. Annual
mortality, which was 3.3% in 1995, in-
creased by 73% in 1999 and by 67% in
2000. When expressed as a percentage of
inventory, mortality due to gastric ulcer
increased between 1995 and 1998, then
decreased, reaching its lowest value, 0.07%
per week, in 2000. When expressed as a
percentage of total deaths, mortality due to
gastric ulcer ranged from 29% to 38% in
the period 1995-1999, then decreased to
20% in 2000. Before the emergence of
PMWS, gastric ulcer was the most impor-
tant pathological problem in the studied
population.

Results grouped on a monthly basis are
shown in Figure 1 (total mortality per
month expressed as a percentage of average
inventory), Figure 2 (percentage of ulcers
per month expressed as a percentage of
average inventory), Figure 3 (percentage of
pneumonia per month expressed as a per-
centage of average inventory), and Figure 4
(percentage of chronic wasting per month
expressed as a percentage of average inven-
tory). The seasonal indexes for these cat-
egories by month are shown in Table 2.
The trends for total mortality (0.027),
pneumonia mortality (0.001), and chronic
wasting mortality (0.235) were positive (ie,
prevalences increased slightly during the
study period), and the trend for gastric
ulcer mortality (-0.003) was negative (ie,
prevalence decreased very slightly during
the studied period). There was a cyclical
component due to variations over the year
for total mortality (P = .01), pneumonia (P
= .01), and chronic wasting (P = .01), but
not for gastric ulcer (P = .26). Seasonal in-
dexes showed that maximum and minimum
total mortality and mortality due to pneu-
monia and gastric ulcer occurred in the
same months each year. Maximum mortality
caused by gastric ulcer, pneumonia, and
chronic wasting occurred in January, Febru-
ary, March, November, and December, with
minimum mortality in June and July.

Analysis of average age at necropsy is shown
in Figure 5. The average age of all animals
that died during the finishing period was
120 to 121 days in 1998 and 1999, decreasing
to 116 days in 2000. The average age of pigs
that died due to gastric ulcer between 1998
and 2000 remained stable at 120 to 121
days, which was the age at death for total
mortality in 1998 and 1999, when gastric
ulcer was the main cause of death. The
average age at death due to chronic wasting
decreased from 128 days in 1999 to 116
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Figure 1: Least squares means of monthly total mortality expressed as a
percentage of the average inventory for the years 1996 through 2000 in 12
commercial swine herds in Spain. Using the cyclical component of the model
resulting from a classical time sequence analysis, with months numbered 1
through 12, total mortality ÷ average inventory = 0.270 + 0.119 sin(2π monthi
÷12) + 0.041 cos(2π monthi ÷12) (P = .047). A total of 100,783 necropsy results
were performed as described in Table 1.

Figure 2: Least squares means of monthly mortality due to gastric ulcer
expressed as a percentage of the average inventory for the years 1996 through
2000 in 12 commercial swine herds in Spain. Using the cyclical component of
the model resulting from a classical time sequence analysis, with months
numbered 1 through 12, gastric ulcer mortality ÷ average inventory = 0.094 +
0.054 sin(2π monthi ÷12) + 0.007 cos(2π monthi ÷12) (P = .26). A total of
100,783 necropsy results were performed as described in Table 1.
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days in 2000 (P < .001), but it should be
noted that most of the pigs included in this
category (representing 57% of animals)
were necropsied in 2000, when PMWS
emerged in this population.

Discussion
In this study, maximum prevalence of deaths
due to gastric ulcer occurred during the
cold season in the northern hemisphere, ie,
November through March, with minimum
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Figure 3: Least squares means of monthly mortality due to pneumonia
expressed as a percentage of the average inventory for the years 1996 through
2000 in 12 commercial swine herds in Spain. Using the cyclical component of
the model resulting from a classical time sequence analysis, with months
numbered 1 through 12, pneumonia mortality ÷ average inventory = 0.031 +
0.023 sin(2π monthi 12) + 0.009 cos(2π monthi ÷12) (P = .01). A total of 100,783
necropsy results were performed as described in Table 1.
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Figure 4: Least squares means of monthly mortality due to chronic wasting
expressed as a percentage of the average inventory for the years 1996 through
2000 in 12 commercial swine herds in Spain. Using the cyclical component of
the model resulting from a classical time sequence analysis, with months
numbered 1 through 12, chronic wasting mortality ÷ average inventory =
-4.547 + 0.263 sin(2π monthi) + 0.136 cos(2π monthi ÷12) (P = .01). A total of
100,783 necropsy results were performed as described in Table 1.
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Results of studies reporting prevalence and
severity of lesions at slaughter or necropsy
are variable. Varga et al (1984)11 observed
differences in prevalence of gastric ulcer
associated with the type of feed offered to
the animals. For pigs fed meal, gastric ulcer
prevalence was 63% of total deaths in win-
ter and 31% in summer, while for animals
fed pelleted feed, prevalence was 76% of
total deaths in winter and 99.6% in summer.
Marcato and Di Guardo (1986)14 in Italy
found a higher incidence of erosions and
ulcers in winter, and Senk et al (1994)20 in
Slovenia recorded the highest prevalence of
gastric ulcers in February and the lowest
during summer, with no increase in preva-
lence but an increase in severity of lesions
in winter.21 The observations of Senk et al20

and Marcato and Di Guardo14 are in agree-
ment with the results of our study, but it
should be taken into account that there is
little correlation between lesional stage of
nonglandular mucosal ulceration (ie, severity)
and mortality due to gastric ulcer during
finishing.22 Moreover, lesional scoring cri-
teria are subjective, as they are based on
gross lesions, not histopathological assess-
ment of lesions in the nonglandular mucosa.3

In addition, lesional scores at slaughter
may be influenced by antemortem manage-
ment, including length of transport, rest
period, and management at the abattoir
responsible for producing hyperacute lesions
in the last hours of life.23-25

The relationship between season (ie, winter)
and a higher prevalence of mortality caused
by gastric ulcer in this study, or the higher
number of gastric ulcer lesions in other
studies, might be associated with the greater
prevalence of respiratory disease during this
season, especially when natural ventilation
is used in the finishing facilities, as in this
case. However, the relationship between
occurrence of gastric ulcers and respiratory
disease is not clear. An association has been
made between a higher prevalence of gastric
ulcers and the occurrence of respiratory
disease in general,13,20 and with outbreaks
of PRRS6 and PMWS.7-9 However, the op-
posite association has also been suggested,
ie, a higher prevalence of respiratory disease
in herds with a higher prevalence of gastric
ulcers, specifically chronic and subacute
ulcers.14 In fact, animals with gastric ulcers
have a tenfold greater chance of developing
respiratory disease,14 but it is impossible to
determine which is the initial process.26 In
this study, the annual monthly distribution

prevalence during June and July. Most
studies on seasonality of gastric ulcers are
observational studies of gastric lesions at
slaughter or at necropsy. In Deen’s study
(2000)2 on mortality due to intragastric
hemorrhage, lowest mortality occurred in

June (0.1%), in agreement with our results,
but in Deen’s study, the trend was completely
different, with mortality becoming maximal
(approximately 3.5%) during September,
then progressively decreasing.
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of mortality due to pneumonia and gastric
ulceration was similar, but these two vari-
ables may not be causally related.

During this study, PMWS became the main
disease affecting the study population. Al-
though affected animals usually have gas-
tric lesions at necropsy,8 the relationship
seems to be circumstantial, as with other
diseases. Gastric lesions have been found
positive by PCR for PCV2, the etiologic
agent most likely to cause PMWS, but al-
ways in association with histiocytes, the
target cells for PCV2.27 After PMWS ap-
peared in 1999, total mortality in the study
population increased, and gastric ulcer
mortality decreased. Average age at death
for total mortality remained constant in
1998 and 1999 and decreased in 2000,
with no variations in the average age at
death for gastric ulcer, suggesting that a
great number of animals at risk of dying of
gastric ulcers at 120 to 121 days of life died
of PMWS before they reached this age.
This might explain why losses due to gastric
ulcer in these herds decreased while total
mortality increased.

Implications
• In southeast Spain, prevalence of

death due to gastric ulcers is maximal
in winter and minimal in early
summer, suggesting an important
influence of the cold season.

• The cold season is associated with an
increase in occurrence of respiratory
disease, which may have an indirect
effect on gastric health.

• In swine populations with a high
prevalence of PMWS, it is likely that
mortality caused by acute gastric ulcer
will decrease as mortality due to
PMWS increases, as animals at highest
risk of dying of PMWS are younger
than those at highest risk of dying of
gastric ulcer.
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Table 2: Seasonal indexes* for monthly total mortality and for mortality due to
ulcers, pneumonia, and chronic wasting in the finishers of 11 commercial swine
herds and one genetic multiplier herd in Spain in the years 1996-2000

htnoM )%(xedniytilatroM
latoT
shtaed

reclU
shtaed

ainomuenP
shtaed

cinorhC
gnitsaw
shtaed

yraunaJ 921 6.131 6.651 7.901
yraurbeF 8.911 8.521 9.411 2.701

hcraM 1.801 1.201 7.701 7.201
lirpA 6.48 3.97 8.98 1.101

yaM 7.68 6.97 0.28 2.69
enuJ 3.18 2.26 6.86 9.49

yluJ 0.48 8.47 8.06 1.59
tsuguA 3.98 4.69 6.57 9.49

rebmetpeS 9.78 6.89 1.97 7.39
rebotcO 6.39 201 5.19 5.69

rebmevoN 1.601 0.511 5.421 5.99
rebmeceD 4.921 5.231 8.841 4.801

*    A total of 100,783 necropsies were performed. Total mortality and mortality due to
gastric ulcer, pneumonia, and chronic wasting were calculated for each month using the
mean monthly inventory. Seasonal index (SI) was calculated as (corrected mean for the
month ÷ mean of corrected means) × 100. The corrected mean was calculated as [(monthly
mean - trend) × (number of the month -1)] ÷ 12. Trends, showing whether the parameter
increased or decreased during a period, were calculated using a simple linear regression
of the yearly means, expressed as least squares means. When SI >100% (shaded areas),
there is an influence of month on mean yearly mortality for a parameter.

Figure 5: Age at necropsy in 12 commercial swine herds in Spain (11 commercial
finisher herds and one genetic multiplier herd) during 1998, 1999, and 2000 for
all necropsied animals and for those included in the mortality categories “ulcer”
and “chronic wasting.” Average age at death for total mortality resembles age at
death due to the current most important pathological problem, ie, gastric ulcer in
1998 and 1999 and chronic wasting (related to PMWS) in 2000. Top numbers in
the bars represent the number of necropsies performed (total mortality) or the
number of necropsies performed that were diagnostic for either gastric ulcers or
chronic wasting, and lower numbers represent ulcer deaths or chronic wasting
deaths expressed as percentages of total deaths. Average age at death due to
gastric ulcer remained constant over the study period, while average age at
death due to all causes and due to chronic wasting decreased substantially in
2000. Comparing years, bars with different superscripts are significantly different
(Tukey’s test; P < .05 for total mortality and P < .001 for chronic wasting).
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