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Summary
Objective: To provide economic and welfare
information necessary to determine if a
compromised pig should be euthanized or
provided continued care.

Methods: We assigned batches of pigs to
protocols that required many, some, or few
compromised pigs to be euthanized upon
entering the nursery (aggressive, moderate,
or conservative euthanasia protocols, re-
spectively). Compromised pigs not imme-
diately euthanized were ear-tagged and
monitored and costs were recorded. Wel-
fare status was assessed daily (higher score

indicating worse welfare) and pigs were
euthanized as warranted. Compromised pigs
were assigned an economic value based on
their weight minus costs.

Results: A total of 51,041 nursery-age pigs
in 47 batches were screened upon entering
five farms (herds). The mean value ($US)
for pigs by herd ranged from $10.81 to
$48.99 for the conservative euthanasia pro-
tocol and from $0 to $46.66 for the aggres-
sive protocol. The mean adverse welfare
score for pigs by herd ranged from 73.51 to
112.86 for the conservative protocol and
from 0 to 59.68 for the aggressive protocol.

Implications: Under the conservative eu-
thanasia protocol and the conditions of this
study, pigs that are weak, lame, have
prolapses, or have two or more concurrent
conditions have a low value and high ad-
verse welfare score. Herd welfare can be
improved at least cost by immediately
euthanizing most of these pigs.
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Resumen – Implicaciones financieras y de
bienestar de la eutanasia inmediata de
cerdos lastimados en el destete

Objetivo: Proveer la información
económica y de bienestar necesaria para
determinar si un cerdo lastimado debe ser
sacrificado o seguir siendo tratado.

Métodos: Asignamos grupos de cerdos a
los protocolos que requerían sacrificar
muchos, algunos o pocos cerdos al entrar al
destete (protocolos de eutanasia agresivos,
moderados, o conservadores, respectivamente).
A los cerdos lastimados que no fueron
sacrificados inmediatamente se les puso un
arete para identificación individual, fueron
monitoreados y se registraron los costos de

los tratamientos. Diariamente, se valoró la
condición de bienestar (las puntaciones
más altas indican un bienestar más bajo) y
los cerdos fueron sacrificados según las
indicaciones de bienestar. A cada cerdo
lastimado se le asignó un valor económico,
basado en su peso menos los costos
incurridos.

Resultados: Se monitorearon un total de
51,041 cerdos de 47 grupos al entrar al
destete de cinco granjas (piaras). El valor
promedio ($US) para los cerdos de los
diferentes grupos varió de $10.81 a $48.99
para el protocolo de eutanasia conservadora
y de $0 a $46.66 para el agresivo. La
puntuación promedio de bienestar negativo

para los cerdos en las diferentes piaras varió
de 73.51 a 112.86 para el protocolo
conservador y de 0 a 59.68 para el
protocolo agresivo.

Implicaciones: Bajo el protocolo de
eutanasia conservadora y las condiciones de
este estudio, los cerdos débiles, cojos, que
tienen prolapso, o que tienen dos o más
condiciones simultáneas tienen un valor
bajo y una puntuación de bienestar
negativo, alta. El bienestar de la piara se
puede mejorar a bajo costo al aplicar la
eutanasia a la mayoría de estos cerdos.

Résumé – Les implications du point de
vue financier et bien-être animal
d’euthanasier immédiatement les porcelets
désavantagés en pouponnière

Objectif: Fournir l’information nécessaire,
du point de vue financier et bien-être animal,
pour déterminer si on devrait euthanasier
un porcelet désavantagé ou lui fournir des
soins continus.

Méthodes: Nous avons assigné des groupes
de porcelets à des protocoles qui requièrent
l’euthanasie de beaucoup, quelques-uns, ou
peu de porcelets désavantagés à leur entrée en
pouponnière (protocoles d’euthanasie agressifs,
modérés, ou conservateurs, respectivement).
Les porcelets désavantagés qui n’ont pas été
euthanasiés immédiatement ont été
identifiés par une étiquette d’oreille et

!Morrow 11/28/05, 6:00 PM25



26 Journal of Swine Health and Production — January and February 2006

Generally, an animal should be
culled when it is no longer
profitable or euthanized when it is

inhumane to let it live. The difficulty all
farm managers encounter is deciding when
animals become uneconomic and whether
to treat or euthanize the compromised ani-
mal. Individual managers usually resort to
a very subjective assessment, often heavily
weighted by the perceived ability of the
animal to return a profit. Focus groups of
North Carolina swine producers have told
us that having clear criteria for making the
decision to euthanize an animal would help
reduce some of their job stress. In the com-
panion animal arena, there appears to be
much discussion and many suggestions on
the appropriate timing of euthanasia.1–4

Many companion animal guidelines are
very subjective (eg, ability to enjoy food,
ability to breathe freely and without
difficulty, ability to eat and drink without
pain, ability to respond to owner and fam-
ily), but when taken together are helpful in
creating a euthanasia profile. Other guide-
lines are more objective, evaluating weight
loss, weakness, infection, organ failure, and
injuries.5 However, these guidelines may be
criticized on the basis that they do not
comprehensively evaluate all aspects of
welfare.

In farm animals, the approach to euthana-
sia has been to consider aspects of welfare
and economics, although few comprehen-
sive guidelines have been created for swine
producers. Some farming systems have
adopted specific protocols to help manag-
ers decide which animals to euthanize and
which to provide with continuing care. For
example, the “two-strike” system (John
Roberts, North Carolina State University,
oral communication, 2003) suggests a
weaned pig be euthanized if it fulfills two
criteria: it is underweight (eg, < 3.63 kg in
a herd in which pigs are weaned at 18 days)
and it has a disability, such as a hernia, na-
vel infection, lameness, or poor body con-
dition (compromised pigs). This introduces
a special category of concern for pork pro-
ducers: the lightweight pig. It has been
long accepted that lightweight piglets at
birth are lightweight at weaning.6 Others
have established that pigs lightweight at
birth have higher mortality and grow more
slowly than normal pigs, and so make a
significant contribution to variation in
slaughter weight, thus creating a major
problem in assembling slaughter loads and
a source of financial loss.7 In three-site pro-
duction, where the system rewards nursery
managers for sending more pigs to the
finishing barn, there is a tendency to ship
too many compromised pigs. Conse-
quently, finishing managers struggle with
the issue of how to handle the compro-
mised (underweight or disadvantaged) pigs
they receive.

Industry-specific guidelines for euthanasia,
such as the National Pork Board guide On-
Farm Euthanasia of Swine8 and university-
produced extension training materials, such
as On-Farm Euthanasia: Better Ways,9 gen-
erally agree closely with AVMA-accepted
methods and processes. Unfortunately,
these guidelines do not help producers de-
cide if and when any individual animal
should be euthanized to end its suffering.
Suffering may be conceptualized as the
product of compromised welfare and its
duration. By daily monitoring, farm man-
agers can estimate duration, but the
difficulty of deciding what is “compro-
mised welfare” remains. A logical and com-
prehensive framework for the analysis of
welfare of any animal is summarized by the
five freedoms:10,11 freedom from hunger
and thirst; freedom from physical and ther-
mal discomfort; freedom from pain, injury,
and disease; freedom to express normal

behavior; freedom from fear and distress.
However, to be practically useful, these
need to be put into the context of day-to-
day production systems, and linked to the
financial aspects of production.

In this study, a practical guideline address-
ing welfare implications of conditions af-
fecting weaned pigs was constructed, using
the “five freedoms” approach and incorpo-
rating severity, incidence, and duration
analysis. The objective of this study was to
detail the economic consequences and wel-
fare implications managers need to con-
sider when deciding whether nursery pigs
should be euthanized as soon as they are
identified or kept and provided care as nec-
essary. Our hypothesis was that pigs with
conditions adversely affecting their welfare
have relatively low economic value and that
prompt euthanasia of these animals would
be economical and would improve herd
welfare.

Materials and methods
Study herds
The study was conducted in 2002–2003 in
five commercial nursery sites (Herds One
through Five) owned by four separate enti-
ties in North Carolina (a, b, c, and d: two
herds were owned by the same entity).
Each herd was part of a three-site produc-
tion system and regularly received nursery-
age pigs from its supplier. After growing for
about 6 weeks, the pigs were shipped to
their respective finishing sites. All five nurs-
eries were curtain-sided and naturally ven-
tilated, with woven wire floors, concrete
alleyways, and nipple drinkers, and with
similarly sized pens and pig density.

Assigning an adverse welfare score
In order to decide on euthanasia treatment,
it was necessary to assign a welfare score to
each pig. A list of common conditions re-
quiring treatment in nursery pigs was de-
veloped by the authors and the veterinar-
ians of participating farms. A reference
notebook was assembled and supplied to
each participating farm, with photographs
illustrating each condition and level of
severity.

To determine the status of welfare associ-
ated with each condition (eg, lame, tail
bitten, hernia) and its level of severity (ie,
A [least severe], B, C, or D [most severe])
an expert panel consisting of three of the
investigators and four food-animal veteri-

surveillés, et les coûts comptabilisés. Le
statut du point de vue bien-être animal a
été évalué quotidiennement (un résultat
plus élevé indiquant un plus mauvais score
de bien-être) et les porcelets ont été euthanasiés
selon ce qui était justifié. Une valeur économique
basée sur le poids du porcelet moins les
coûts a été assignée aux porcelets désavantagés.

Résultats: Au total 51,041 porcelets de
pouponnière, en 47 groupes, ont été évalués
à l’entrée dans cinq fermes (élevages). La
valeur moyenne ($ÉU) des porcelets par
élevage a varié de $10.81 à $48.99 pour le
protocole d’euthanasie conservateur et de
$0 à $46.66 pour le protocole agressif. Le
score moyen de bien-être des porcelets
désavantagés par élevage a varié de 73.51 à
112.86 pour le protocole conservateur et
de 0 à 59.68 pour le protocole agressif.

Implications: Sous le protocole d’euthanasie
conservateur et dans les conditions de cette
étude, les porcelets affaiblis, qui boitent,
ont un prolapsus ou deux conditions
concomitantes, ou plus ont une faible valeur
et un score de bien-être élevé (donc mauvais).
Le bien-être de l’élevage peut être amélioré
à peu de frais en euthanasiant immédiatement
la majorité de ces porcelets.
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narians (including one beef specialist, one
swine specialist, and two laboratory animal
specialists) was asked to create a welfare
score by ranking each level of each moni-
tored condition from 0 to 10 (0, no effect
on welfare; 1, little effect on welfare; up to
10, worst possible effect on welfare) (Table
1). In making their rankings, panel partici-
pants were asked to consider the five
freedoms.10,11

When two or more conditions existed con-
currently in the same pig, the individual
welfare scores for each condition were
summed to make a final welfare score. For
example, if a pig had damaged digits at
level B (score 3) and a hernia at level A
(score 1), then that pig’s welfare score on
that day was 4. The total welfare score as-
signed to a pig was the product of the as-
signed initial score for its condition(s) and
level(s) multiplied by the number of days
that the condition(s) existed, until it recov-
ered, died, was euthanized, or left the nursery
to go to the finisher. For example, a weak
pig, level A (score 3) for 30 days, would
score 90 (3 × 30). Thus, a lower welfare
score indicated either fewer pigs compro-
mised for less time or pigs less severely
compromised for the same time. A higher
score indicated more pigs compromised for
a longer time or pigs more severely com-
promised for the same time.

Euthanasia treatment protocols
Batches of pigs were assigned to treatment
(aggressive, medium, or conservative eutha-
nasia regimes based on adverse welfare
score) before the pigs arrived on site, but at
the convenience of the owners. Each owner
was requested to complete at least 12
batches (four aggressive, four medium, and
four conservative). Pigs within batches
were screened for compromising conditions
upon entering the nursery and were either
euthanized or categorized as Compromised
and tagged or penned normally, depending
on their individual conditions and the as-
signed treatment protocol (Table 1). All
pigs in all batches were visually sized and
placed into pens with similarly sized pigs.
The aggressive protocol triggered euthana-
sia for welfare conditions that were scored
as being less severe than those that trig-
gered euthanasia in the medium protocol,
and the conservative protocol triggered
euthanasia only for the most compromised
pigs (Table 1). Pigs in each treatment
group with conditions not severe enough

to trigger immediate euthanasia were ear-
tagged and monitored daily by farm staff
for changes in their condition. Each day
thereafter, farm staff observed the pigs un-
der their care and determined their condi-
tion, whether they needed treatment,
whether the levels of severity of their physi-
cal conditions had changed, and whether
euthanasia was warranted according to the
protocol. Conditions and levels of severity
were recorded each day for each Compro-
mised pig.

The conditions monitored and the levels of
severity of conditions triggering euthanasia
were decided in advance by consensus of
the investigators and veterinarians respon-
sible for the health of the pigs studied. Pigs
were euthanized according to standard op-
erating procedures on the study farms and
in accordance with current AVMA
guidelines.12

Farms varied in housing for Compromised
pigs. In Herd 1a, Compromised pigs were
left in the pens in which they were found.
In Herds 2b and 3b, Compromised pigs
were grouped into separate pens if small or
lightweight, but were left in the pens where
they were found if normal weight or
heavier. This practice was used to prevent
heavier pigs from physically abusing small
weak Compromised pigs. In Herds 4c and
5d, Compromised pigs were grouped into
separate pens regardess of their weights.

Any pig requiring veterinary treatment was
treated according to standard operating
procedures on the study farms. The time
taken to administer treatment was recorded,
as was the amount, type, and cost of drugs
administered. If more than one pig was
treated at the same time (eg, injecting five
pigs with an antibiotic), the time taken to
treat the group was averaged and the mean
cost in time was assigned to individual pigs.
A Compromised pig was euthanized if its
condition progressed to a level that triggered
euthanasia for its treatment group.

When a pig died, it was weighed and the
date recorded. All Compromised pigs were
weighed when they were transferred to the
finishing barn, by subtracting the person’s
weight when both the pig and person were
weighed on a bathroom scale. In cases
where there were no shipping weights, they
were estimated from the total weight of the
batch.

Value of pigs
The value of each Compromised pig in

each batch was established at shipping by
partial budget [(additional income + re-
duced expenses) - (reduced income + addi-
tional expenses)]. Additional income was
calculated as the product of the animal’s
weight at shipping and the standardized
value of $1.78 per kg (all currency in $US).
As pigs were euthanized by blunt trauma,
the cost of euthanasia was considered mini-
mal and was not credited to the Compro-
mised pigs as a reduced expense. Individual
pig shipping weights were not available
from seven pigs in Herd 1a, one pig in
Herd 5d, 13 pigs in Herd 3b, and 74 pigs
in Herd 4c, and weights were estimated as
the mean of the shipping weights of con-
temporary pigs in the batch.

The cost of drugs administered was set at a
standard value per mL of $0.563 for
ceftiofur sodium, $0.04 for tylosin, $0.03
for penicillin G, and $0.05 for long-acting
oxytetracycline. Cost of time was set at $10
per hour. No reduced expenses or reduced
income were associated with drug adminis-
tration.

The value of the batch was the sum of the
values of all Compromised pigs in the
batch.

For Compromised pigs that died or were
euthanized, the cost of feed consumed was
charged against them and therefore their
batch. We assumed a starting pig weight of
2.27 kg, feed consumption of 0.9 kg per
pig per day, and feed cost of $0.29 per kg.
We did not include the pig purchase price
in the economic model because it was as-
sumed to be the same for all pigs.

Data analysis
The model was of hierarchical design. For
each dependent variable (value and welfare
score), we performed an analysis of covari-
ance (ANCOVA) in the GLM procedure of
SAS (Version 8.01 for Windows; Statistical
Analysis Systems Institute Inc, Cary, North
Carolina). The batch (one turn of a nursery
room) was the experimental unit. The
model included farm, protocol, barn, con-
dition, and the level of condition as nomi-
nal (class) data. Barn was nested in farm
and level nested in condition.

Results
No ear-tagged pigs developed conditions
requiring euthanasia after arrival. A sum-
mary of trial data is presented in Table 2.

In seven Compromised categories (damaged
digits, lame, lightweight, repaired hernia,
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B dlimnahteromeno,nettib)sknalf(sraehtobroenO 1 oN oN seY
C citorcendnadetcefni,ydoolb)knalf(raeenO 5 oN seY seY
D citorcendnadetcefni,ydoolb)sknalf(sraehtoB 6 seY seY seY

sdnuownikslaicifrepussuoremun,gipderujnI
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Table 1: Criteria for euthanasia by treatment protocol in a study in five commercial nurseries*

Table 1 continued on page 29

!Morrow 11/28/05, 6:00 PM28



Journal of Swine Health and Production — Volume 14, Number 1 29

hernia, weak, or two or more concurrent
conditions), more than 10 pigs were
classified as Compromised. In these catego-
ries, mortality ranged from 5.16% (re-
paired hernia) to 64.3% (weak). For wel-
fare conditions associated with more than
10 pig deaths, the percentage of deaths in-
creased as the level of severity increased.
For example, there was a 27.27% death
loss in lame pigs at welfare level A and a

53.57% death loss for lame pigs at welfare
level B (Table 3). There was considerable
variation in the number of pigs compro-
mised for each condition, (eg, 1100 light-
weight compared with 41 damaged digits)
and the number of conditions reported
(Herd 3b had 310 repaired hernias while
other farms had none).

The mean value for Compromised pigs by
farm under the conservative protocol

ranged from $10.81 for Herd 5d to $48.99
for Herd 3b. For the aggressive protocol,
mean value ranged from $0 (ie, all Com-
promised pigs were euthanized) to $46.66
(reflecting the survival and high value of
the 310 pigs with repaired hernias on that
farm) (Table 4). Least squares means analy-
ses were not used because of the lack of
variation in both the economic value and
welfare cost under the aggressive protocol.

leveL noitidnoC erocserafleW
noitcaaisanahtuE

evitavresnoC muideM evisserggA
)lwoj,latorcs,laniugnignidulcni(ssecsbA
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B ,mc5>retemaid,ssecsbaynA ≤ mc01 2 oN seY seY
C mc01>retemaid,ssecsbaynA 3 seY seY seY

esaesidyrotaripseR
A d(htobro,gnizeens,gnihguoC no t' )gat † 1 oN oN oN
B syad3rofgnipmuht,gnihtaerbytluciffiD 7 oN oN seY
C rofgnipmuht,gnihtaerbytluciffiD ≥ syad5 8 oN seY seY
D gnipmuht,htuomnepo,gnihtaerbytluciffidereveS

rof ≥ syad2
01 seY seY seY

lanitsetniortsaG
A od(slootsesooL nt' )gat † 1 oN oN oN
B aehrraidesuforP 5 oN oN oN
C noitardyhedhtiwaehrraidesuforP 8 oN oN seY
D noitardyheddnagniniartshtiwaehrraidesuforP 8 oN seY seY

*     A panel of three investigators and four food animal veterinarians created the welfare scores by ranking each level of severity (A
through D) of each monitored condition from 0 to 10, with 10 the worst possible effect on welfare.

† Pigs ear-tagged on entering the nursery were monitored daily for changes in condition.

Continued from page 28

mraF
slatoT

a1 b2 b3 c4 d5
hctabtsriF 2002luJ 2002luJ 2002luJ 2002guA 2002voN 2002luJ
hctabtsaL 2002peS 2002tcO 2002peS 2002peS 3002beF 3002beF

sehctabfo.oN 2 21 21 6 51 74
†deneercssgipfo.oN 1717 2507 8169 932,31 169,31 140,15

)%(dezinahtuesgipfo.oN )97.2(002 )42.0(71 )21.0(21 )62.3(234 )31.1(851 )06.1(918
sadessalcsgipfo.oN

)%(desimorpmoC
)11.1(08 )77.1(521 )21.0(343 )49.2(093 )92.1(081 )91.2(8111

sgipdesimorpmoCfo.oN
)%(deidtaht

)52.13(52 )08.42(13 )52.5(81 )16.4(81 )22.25(49 )46.61(681

desimorpmoCfo.oN
)%(deppihssgip

)52.16(94 )06.37(29 )57.49(523 )83.59(273 )87.74(68 )56.28(429

Table 2: Summary information for a study* to determine whether compromised nursery pigs should be euthanized when
identified at weaning or treated as required

*    The study was conducted in five commercial nurseries (Herds 1 through 5) owned by four separate entities (a through d). Herds were
part of three-site production systems. Pigs in each herd spent 6 weeks in the nursery and were housed and fed under similar
conditions. Batches of pigs entering the nursery were assigned to one of three euthanasia protocols, conservative, medium, or
aggressive, which triggered euthanasia by criteria described in Table 1.

†    Pigs were screened for compromising conditions upon entering the nursery and either euthanized or categorized as Compromised
and tagged or penned normally, depending on individual conditions and the assigned treatment protocol.
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Under the aggressive protocol, most Com-
promised pigs were euthanized, giving a
zero value for both welfare and economic
value. Under the conservative protocol, the
mean welfare score for Compromised pigs
by farm ranged from 73.51 for Herd 3b to
112.86 for Herd 1a. For the aggressive pro-
tocol, mean welfare score ranged from 0
(ie, all Compromised pigs were euthanized)
to 59.68 (again reflecting the survival and
daily accumulation of the welfare score of
the 310 pigs with repaired hernias on that
farm) (Table 4).The least squares means
were calculated for all pigs and for pigs un-
der the conservative and medium protocols
(Table 5). Generally, the dollar value was
numerically lower and the welfare score
was numerically higher for pigs under the

medium protocol than for those under the
conservative protocol.

The comparisons of economic value and
welfare scores by protocol and condition
are illustrated in the scatterplots in Figure
1. For the conservative protocol, four con-
ditions (prolapse, weak, lame, and the ex-
istence of two or more concurrent condi-
tions) are in the top left quadrant,
indicating a low value-high welfare score.
For the medium protocol, only the exist-
ence of two or more concurrent conditions
is associated with a low value-high welfare
score, with a value of 126.

Discussion
This study provides economic and welfare

cost guidelines to help producers decide
which nursery pigs to euthanize and when.
Producers who adopt a policy of
euthanizing more Compromised nursery
pigs on arrival have the advantage of imme-
diately improving the welfare status of the
farm without incurring capital costs. High
mortality was associated with level A weak
pigs (66.67%), level B lame pigs (53.57%),
and hernias of levels A and B combined
(38%). This suggests that managers should
examine the situation in their nurseries to
determine if the opportunity exists to im-
prove the welfare situation for these catego-
ries by immediately euthanizing more pigs
affected by those conditions. The cost of
the lost feed alone is a major expense when

noitidnoC *ytirevesfoleveL †dezinahtue.oN sgipdesimorpmoC

deggat.oN )%(deid.oN deppihs.oN
‡ssecsbA A 1 9 )33.33(3 5

B 0 3 0 3
derujnI A 0 1 )001(1 0

tigiddegamaD A 0 91 )53.4(1 81
B 8 71 )35.32(4 31
C 3 1 )001(1 0

emaL A 73 66 )72.72(81 84
B 61 82 )75.35(51 31
C 41 1 0 1

thgiewthgiL A 5 41 0 41
B 131 523 )45.9(13 492
C 403 141 )37.71(52 611
D 761 0 0 0

espalorP C 1 1 )001(1 0
§ainrehderiapeR A 0 222 )68.5(31 902

B 0 88 )14.3(3 58
esaesidyrotaripseR B 1 0 0 0

‡ainreH A 63 74 )86.44(12 52
B 91 23 )21.82(9 32
C 4 1 0 1
D 4 0 0 0

nwonknU nwonknU 81 0 0 0

eromroowT
snoitidnoc

Dro,C,B,A 03 05 )57.31(11 93

gipkaeW A 2 93 )76.66(62 31
B 4 3 )33.33(1 2
C 3 0 0 0

Table 3: Final disposition of nursery pigs in a study in five commercial nurseries to determine whether nursery pigs
classified as Compromised should be euthanized when identified at weaning or treated as required (tagged)

*    Level of severity as defined by an expert panel and detailed in Table 1.
†    Pigs euthanized at weaning according to the criteria in Table 1.
‡ One tagged pig was lost to follow-up.
§ Scrotal or umbilical hernias repaired before the trial started.
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these pigs die, and welfare score improves
when affected pigs are not on the farm,
detracting from the overall welfare of the
site. Current welfare concerns have focused
primarily on issues such as gestation hous-
ing and processing (teeth and tail clipping
and castration), but have largely ignored
endemic health problems and management
of those conditions by the animal caretak-
ers.13 In our experience, veterinary or ani-
mal science students touring pig facilities
are concerned about the welfare of indi-
vidual animals visibly afflicted with condi-
tions similar to the ones documented in
this study. In addition to a visual assess-
ment, a farm’s records may indicate a wel-
fare problem. Hurnik14 argues that longev-
ity may be a good indicator of welfare, as it
is logical to assume that premature death is
preceded by a period of suffering. How-
ever, deciding to euthanize a Compromised

pig immediately when it is detected results
in foregoing the opportunity to return a
profit from that pig.

Welfare and economics are necessarily
linked in animal production, and increas-
ingly, it is the consumer who defines wel-
fare.11 Only time will tell if meeting wel-
fare requirements will add to the cost of
doing business, with the producer bearing
all the cost, or if consumers will pay for the
added cost and the assurance that welfare
standards were adhered to.

The problems concerning accuracy of our
welfare score is reflective of the problems
with welfare indices generally, in which it is
difficult to decide on the relative
weightings. We used a simple descriptive
scale (SDS) for our welfare index, with
relative values assigned by consensus of a
group of knowledgeable veterinarians. Pain

mraF locotorP rebmuN eulavnaeM
)SU$(

eraflewnaeM
erocs

a1 evitavresnoC 47 35.12 68.211
‡muideM 0 AN AN

§evisserggA 002 0 0
b2 evitavresnoC 56 89.62 25.47

muideM 65 65.42 55.96
§evisserggA 3 0 0

b3 evitavresnoC 561 99.84 15.37
muideM 211 65.64 83.97

evisserggA 87 66.64 86.95
c4 evitavresnoC 992 34.03 88.28

muideM 862 22.91 85.15
evisserggA 452 51.2 78.3

d5 evitavresnoC 741 18.01 81.59
muideM 301 18.7 09.13

evisserggA 78 13.0 33.1

Table 4: Mean values* and welfare scores† of pigs by farm and euthanasia
protocol in a study in five commercial nurseries (described in Table 2) in which
compromised pigs were identified at weaning, assigned welfare scores by a
panel of experts, and either euthanized when identified or treated as required,
according to the assigned euthanasia protocol

*    The value of each compromised pig in each batch was established at shipping by
partial budget [(additional income + reduced expenses) - (reduced income +
additional expenses)]. Additional income was calculated as the product of weight at
shipping and the standardized value of $1.78 per kg (all currency in $US). Additional
expenses included the cost of treatment and, for pigs that died or were euthanized,
the cost of feed consumed.

†    Scoring system described in Table 1. When more than one condition existed in an
animal, scores were summed. Scores were applied daily and summed when the pig
recovered, died, was euthanized, or moved to the finisher.

‡    Medium protocol not implemented.
§    All compromised pigs euthanized.
NA = not applicable.

scales adopted for use in animals include
the SDS, the numerical rating scale
(NRS),15 and the visual analog scale
(VAS).16 Although the SDS is less sensitive
than the NRS or the VAS, comparisons of
inter-observer variability have shown rea-
sonable agreement between observers using
the SDS to assess postoperative pain in
dogs.17 In contrast, there was considerable
lack of agreement between observers using
the VAS technique to score sheep lame-
ness.18 With multiple observers and a de-
sire to make the assessment system as prac-
tically applicable as possible, we therefore
used an SDS, keeping the categories as un-
ambiguous as possible. In many pain-scor-
ing systems used in companion animals, no
attempt is made to weight different behav-
ioral signs in the scoring system, and such
systems have been criticized on this basis.19

The issue of weighting specific conditions
in assessment of animal welfare is far from
resolved.20 However, we believe that for
any assessment of welfare, or indeed pain,
to be meaningful, it should incorporate
some mechanism to allow for differences in
the degree to which specific conditions
compromise welfare. Our approach at-
tempts to do this, and packages welfare
assessment into a convenient and meaning-
ful parcel that is focused and manageable
in a farm setting where multiple observers
are necessary.

The farm managers in this study seemed
able to interpret our welfare guidelines.
When presented with the “Pictorial welfare
guidelines” produced for this study, manag-
ers seemed able to categorize welfare pigs,
because few pigs subsequently died under
the conservative protocol, fewer under the
medium protocol, and fewer still under the
aggressive protocol. However, herds vary in
the prevalence of the conditions moni-
tored, and farm managers need to focus on
the conditions in their herds and adjust
their protocols accordingly.

The scatterplots of welfare costs and eco-
nomic values provide managers with con-
cise visual representations of the options
available to them as they try to optimize
the welfare status of their herds while mini-
mizing economic losses. For the conserva-
tive protocol, pigs with any of the four
conditions in the top left quadrant have a
comparatively low value and a high welfare
score, and are therefore prime candidates for
immediate euthanasia when managers want
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to improve herd welfare status. When the
medium protocol is used, the only condi-
tion remaining in that quadrant is exist-
ence of two or more concurrent conditions,
which can be removed by adopting the ag-
gressive protocol (at least for that category).

The limitations of this study are that, al-
though we screened 51,041 pigs and stud-
ied nearly 2000 pigs in five herds, the
sample farms were convenience rather than
random samples, and all pigs were in iso-
lated nurseries in three-site production sys-
tems. Thus, care must be taken in extrapo-
lating the results from this study to the US
or global nursery-pig population. In addi-
tion, to enable us to compare results across
the five study herds, we mathematically
adjusted the ages and weights of pigs when
they left the nursery to a standard 61 days.
Consequently, this adjustment may not
reflect the field situation where all pigs
were not shipped to the finisher at exactly
61 days. In addition, we probably overesti-
mated the weight of Compromised pigs
that were not weighed at shipping but were
assigned weights estimated from the aver-
age weight of their contemporaries. This
would slightly overvalue those pigs and the
values for their protocol.
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Table 5: Least squares means (± SE) of values ($US) and welfare scores of pigs in five commercial nurseries (described in
Table 2) when three euthanasia protocols were used*

*    Conservative, medium, and aggressive protocols as defined in Table 1. Means (not least squares means) were calculated for the
aggressive protocol group because of the lack of variation in both the economic values and welfare scores.

†    Only one pig is represented, which was tagged and subsequently died.
‡    Only one pig is represented, which was euthanized upon entry into the nursery.
NA = not applicable.

Figure 1: Scatterplots were constructed of the least squares means of the
economic values and welfare scores for weaned pigs with conditions that were
included as criteria for euthanasia in a study in five commercial nurseries
comparing three euthanasia protocols (conservative, medium, and aggressive).
The conditions that triggered euthanasia for each protocol are described in
Table 1, and the participating farms and animals are described in Table 2.
Conditions in the top left quadrant have low economic values combined with
high welfare scores. In Figure 1A (conservative protocol), four conditions
occupy this quadrant; in Figure 1B (medium protocol), only one condition,
existence of two or more concurrent conditions, occupies this quadrant; and in
Figure 1C (aggressive protocol), no conditions remain in this quadrant. Note
the different scales of the axes in Figures 1A, 1B, and 1C.
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This study provides economic and welfare
information for nursery herd managers and
their advisors, which they may use to begin
to make a considered judgment on the im-
pact of their decisions as to whether cat-
egories of Compromised nursery pigs
should be immediately euthanized or kept
and cared for until they are ready to move
to the finisher.

Because of the high cost of compliance,
many swine producers may find it difficult
to access the emerging “welfare” markets.21

However, this report provides some of the
data needed by producers to decide how
they can improve the welfare status of pigs

in their herds at a cost appropriate to their
pork enterprise.

Implications
• By euthanizing more Compromised

nursery pigs on arrival, managers can
improve the welfare status of the herd.

• Under the conservative euthanasia
protocol, pigs that are weak, lame,
have prolapses, or have two or more
concurrent conditions have a low
value and high welfare score, and herd
welfare cost can be decreased by
immediately euthanizing most of these
pigs.

• Herds vary in the prevalence of
compromising conditions, and
managers need to focus on the
conditions in their herds and adjust
their protocols accordingly.
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Conversion tables

Weights and measures conversions

Temperature equivalents

°F = (°C × 9/5) + 32

°C = (°F - 32) × 5/9

Conversion chart, kg to lb

)SU(nommoC cirteM trevnocoT ybylpitluM

zo1 g53.82 gotzo 82
)zo61(bl1 g95.354 gkotbl 54.0

bl2.2 gk1 blotgk 2.2
ni1 mc45.2 mcotni 45.2

ni93.0 mc1 niotmc 93.0
)ni21(tf1 m13.0 mottf 3.0

tf82.3 m1 tfotm 82.3
im1 mk6.1 mkotim 6.1

im26.0 mk1 imotmk 6.0
niqs1 mc5.6 2 mcotniqs 2 5.6

niqs51.0 mc1 2 mc 2 niqsot 51.0
tfqs1 m90.0 2 mottfqs 2 90.0

tfqs11.11 m1 2 m2 tfqsot 11
tfuc1 m30.0 3 mottfuc 3 30.0

tfuc23.53 m1 3 m3 tfucot 53
)puc(c1 L42.0 Lotc 42.0

c7661.4 L1 cotL 2.4
)zolf821(lag1 L8.3 Lotlag 8.3

lag462.0 L1 lagotL 62.0
)zolf23(tq1 Lm63.649 Lottq 59.0

zo8318.33 L1 tqotL 1.1

C° F°
0 23

01 05
5.51 06

61 16
3.81 56
1.12 07
8.32 57
6.62 08

82 28
4.92 58
2.23 09
8.83 201
4.93 301
0.04 401
5.04 501
1.14 601
001 212

ezisgiP gK bL

htriB 0.2–5.1 4.4–3.3
gninaeW 5.3 7.7

5 11
01 22

yresruN 51 33
02 44
52 55
03 66

reworG 54 99
05 011
06 231

rehsiniF 09 891
001 022
501 132
011 242
511 352

woS 531 003
003 166

raoB 063 008

1 tonne = 1000 kg

1 ppm = 0.0001% = 1 mg/kg = 1 g/tonne

1ppm = 1mg/L
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