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Summary

Objective: The objective of this study
was to evaluate an HMH sked rescue sys-
tem, revised deer sled, and ice fishing
sled as humane handling tools for mov-
ing nonambulatory pigs on a commer-
cial wean-to-finish farm.

Materials and methods: Eighteen com-
mercial crossbred pigs received an epi-
dural to induce a nonambulatory state.
The HMH sked rescue system, revised
deer sled, and ice fishing sled were tested
as handling tools by 2 employees for time
to place and move the pig, pig vocalization
and struggle scores, and tool durability.

Results: Time to place the nonambula-
tory pig from the start pen floor onto

the handling tool, time to secure the
nonambulatory pig on the handling tool,
and total time were not affected by the
handling tool (P > .12). There was a trend
for time to move the handling tool with
the nonambulatory pig from the start to
end pen, which included removing the
pig from the handling tool and placing
them onto the end pen floor (P=.06). The
ice fishing sled was the most durable
with no creases, rips, or holes. There
were no handling tool differences for pig
vocalization or struggle scores (P > .10).

Changes in pig respiration rate and pig
body temperature did not differ between
handling tools (P > .71).

Implications: Under study conditions,
the sked, revised deer sled, and ice fish-
ing sled were all humane tools to move
nonambulatory grow-finish pigs. Care-
takers need to evaluate the best choice
for their farm.
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Resumen - El sistema de rescate con
patines HMH, el trineo de ciervos modi-
ficado, y el trineo para pesca en hielo
como herramientas de manejo humani-
tario para mover cerdos no ambulato-
rios de crecimiento y finalizacion en
una granja comercial

Objetivo: El objetivo de este estudio fue
evaluar el sistema de rescate con patines
HMH, el trineo para ciervos modificado,
y el trineo para pesca en hielo como her-
ramientas de manejo humanitario para
mover cerdos no ambulatorios en una
granja comercial de destete a finalizacion.

Materiales y métodos: Dieciocho cer-
dos comerciales recibieron una inyec-
cién epidural para inducir un estado
no ambulatorio. El sistema de rescate
con patines HMH, el trineo para cier-
vos modificado, y el trineo para pesca
en hielo fueron probados como herra-
mientas de manejo por 2 empleados para
evaluar el tiempo para colocar y mover
al cerdo, la vocalizacién del cerdo, el
puntaje de forcejeo, y la durabilidad de
la herramienta.

Resultados: El tiempo para colocar el
cerdo no ambulatorio desde el piso del
corral y sobre la herramienta de manipu-
lacidn, el tiempo para asegurar el cerdo
no ambulatorio en la herramienta de ma-
nipulacién y el tiempo total no se vieron
afectados por la herramienta de manipu-
lacién (P >.12). Hubo una tendencia en

el tiempo para mover la herramienta de
manipulacién con el cerdo no ambulato-
rio desde el corral inicial hasta el final,
lo que incluia retirar al cerdo de la her-
ramienta de manipulacidn y colocarlo en
el suelo del corral final (P=.06). El trineo
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para pesca en hielo fue el mas duradero
sin presentar arrugas, rasgaduras, o
agujeros. No hubo diferencias en las
herramientas de manipulacién en la
vocalizacidon de los cerdos o las puntu-
acion de forcejeo (P > .10). La frecuencia
respiratoria y la temperatura corporal
de los cerdos no difirieron entre las
diferentes herramientas de manipu-
lacién (P > .71).

Implicaciones: Bajo las condiciones del
estudio, el sistema de rescate, el trineo
de ciervos modificado, y el trineo para
pesca en hielo fueron herramientas hu-
manitarias para mover cerdos no ambu-
latorios de crecimiento y finalizacién. El
personal del drea debe evaluar la mejor
opcioén para su granja.

Résumé - Systéme de sauvetage HMH
sked, traineau a cerfrévisé, et traineau
de péche sur glace en tant qu'outils de
manutention sans cruauté a la ferme
pour déplacer les porcs en période
croissance-finition non-ambulatoires
dans une ferme commerciale

Objectif: L'objectif de cette étude était
d’évaluer un systéme de sauvetage
HMH sked, un traineau a cerf révisé, et
un traineau de péche sur glace en tant
qu'outils de manutention sans cruauté
a la ferme pour déplacer des porcs non
ambulatoires dans une ferme commer-
ciale de type croissance-finition.

Matériels et méthodes: Dix-huit porcs
croisés commerciaux ont regu une
épidurale afin d’induire un état non-
ambulatoire. Le systeme de sauvetage

HMH sked, le traineau a cerf révisé, et le
traineau de péche sur glace ont été tes-
tés en tant qu'outil de manutention par
deux employés pour le temps a installer
et déplacer le porc, les pointages pour

la vocalisation et la lutte, et la durabilité
de l'outil.

Résultats: Le temps pour placer les
porcs non-ambulatoires du plancher de
I'enclos de départ sur 'outil de manuten-
tion, le temps d’attacher les porcs non-
ambulatoires sur l'outil de manutention
et le temps total n'ont pas été influencés
par l'outil de manutention (P > .12).

Il y avait une tendance pour le temps,
de déplacer l'outil de manutention avec
les porcs non-ambulatoires de 'enclos
de départ a l'enclos final, qui incluait le
retrait du porc de l'outil de manutention
et de placer les porcs sur le plancher

de ’enclos final (P =.06).Le traineau de
péche sur glace était le plus durable ne
présentant aucun pli, déchirure ou trou.
Il n’y avait aucune différence entre les
outils de manutention pour les pointag-
es de vocalisation ou de luttes (P > .10).
Aucune différence n’a été notée entre les
différents outils de manutention en ce
qui regarde le rythme respiratoire et la
température corporelle (P > .71).

Implications: Dans les conditions de
la présente étude, le sked, le traineau
a cerf révisé, et le traineau de péche
sur glace révisé se sont tous avérés des
outils humanitaires pour déplacer des
porcs non-ambulatoires en période de
croissance-finition. Les personnes soi-
gnant les animaux doivent évaluer le
meilleur choix pour leur ferme.

n-farm humane pig handling is
O important for pig welfare, care-

taker safety, and improved prod-
uct.! When a pig becomes nonambula-
tory, the trained caretaker must make
an ethical decision if it is in the pig’s
best interest to be moved for recovery
or to be humanely euthanized. A non-
ambulatory, noninjured pig that has
become fatigued has a high likelihood
of recovery and humanely moving them
would be ethically correct. However, a
pig that has an injury such as a displaced
hip or broken leg must be euthanized
in place.! The National Pork Board pro-
vides guidance about humane swine
handling through the Pork Quality As-
surance (PQA) Plus and Transport Qual-
ity Assurance (TQA) programs.b? Build-
ing on these educational programs, the

Common Swine Industry Audit (CSIA) is
an audit tool designed to meet company
and customer needs,? and includes re-
quirements for humane swine handling.
Willful acts of abuse and neglect are
strictly prohibited critical elements of
CSIA that can result in automatic audit
failure and are described as, “[d]ragging
of conscious animals by any part of their
body except in the rare case where a
non-ambulatory animal must be moved
for a life-threatening situation. Non-am-
bulatory pigs may be moved by using a
drag mat.”® Nonambulatory pigs may be
moved into hospital pens to facilitate re-
covery. There is limited evidence in the
literature to suggest the impact of differ-
ent handling tools, including drag mats,
on a pig’s response. To provide scientific
evidence, initial research used cadavers

to identify potentially viable handling
tools and to eliminate tools that were im-
practical or clearly harmful to pigs. Ina
previous study* a wean-to-finish mat was
eliminated when none of the employees
were able to move 3 pig cadavers (68 kg,
118 kg, and 135 kg) from the home pen to
the hospital pen. In a second study® we
evaluated a sked, a deer sled, and a mod-
ified deer sled with straps using 15 pig
cadavers (59-134 kg). The sked and modi-
fied deer sled were found to be suitable
for moving cadavers; these handling
tools were selected for further evalua-
tion with live nonambulatory pigs. In the
absence of straps on the deer sled, the
cadavers were poorly restrained such
that head and legs would catch on pen-
ning; this handling tool was not studied
further. Consistent with the 3 Rs for
ethical animal use in research (reduce,
refine, and replace) cadavers were used
instead of live pigs (replace) in our initial
work evaluating the handling tools, from
which modifications were made before
use with live pigs. An ice fishing sled has
restraints and moves over a variety of
terrains and so was considered as a pos-
sible option for further testing. There-
fore, the objective of this study was to
evaluate an HMH sked rescue system,
revised deer sled, and ice fishing sled as
humane handling tools for moving non-
ambulatory pigs on a commercial wean-
to-finish farm.

Animal care and use

All research was approved by Iowa State
University Institutional Animal Care and
Use Committee (Approval No. 18-319).

Materials and methods

Handling tools

The 3 handling tools evaluated in this
study were selected based on 4 crite-
ria: 1) durability, 2) ability to traverse

a variety of surfaces, 3) ability to with-
stand heavy weights, and 4) presence of
restraints.

Handling tool 1. An HMH sked rescue
system (sk-250; Skedco, Inc) was pur-
chased. The HMH sked rescue system
weighed 5 kg, measured 240 cm long x
91 cm wide x 0.3 cm deep and was made
of medium-density polyethylene plas-
tic. The HMH sked rescue system was
modified to reduce length so transition-
ing between pens and alleyways was
possible. All straps from the HMH sked
rescue system were removed except
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for 3 side-release plastic buckle straps
(5.08-cm-wide polypropylene straps).
Across the width of the HMH sked res-
cue system’s foot-end, a 31.1 cm line was
drawn and a hacksaw was used to cut
across the line. The final sked dimen-
sions were 190 cm long x 91.4 cm wide
(Figure 1). The HMH sked rescue system
cost $327 with $0 for modifications.

Handling tool 2. A Magnum Deer
Sleigh’r Game Sled (Item No. 138755;
Sportsman Guide) was purchased. The
deer sled weighed 2 kg, measured 180 cm
long x 92 cm wide x 0.2 cm deep and was
made of slick polymer. Modifications
were made to affix new restraints and a
polypropylene rope was added to serve
as a handle. Two grommets (4 cm) were
installed on both sides of the deer sled.
One grommet was inserted 50 cm from
the top and 2.5 cm from the side. A sec-
ond grommet was inserted 55 cm below
the first grommet and 2.5 cm from the
side. The process was repeated on the

opposite side of the deer sled. Two side-
release plastic buckle restraint straps
(6-cm-wide polypropylene straps) were
affixed to the grommets. A 3.7-m poly-
propylene rope was inserted through

3 pieces, 20 cm each, of braided vinyl
tubing. The top handle was created with
2 additional handles added underneath
(31 cm apart) to provide employees with
handle length options when moving
pigs. The handle was inserted and knot-

ted on the upper surface of the deer sled.

Final revised deer sled dimensions were
180 cm long x 91.8 cm wide (Figure 2).
The revised deer sled cost was $30 and
an additional $114 for modifications.

Handling tool 3. An Otter Pro Sled Mini
(ice fishing sled; SKU: 200817) was pur-
chased. The ice fishing sled weighed

4 kg, measured 109 cm long x 58 cm
wide x 27 cm deep and was made of
polyethylene material. Modifications
were performed to affix new restraints
and a polypropylene rope was added to

Figure 1: The HMH sked rescue system was modified to move nonambulatory
grow-finish pigs from the start to end pen. All straps were removed except

3 side-release plastic buckle restraint straps (5.08-cm-wide polypropylene
straps). Across the width of the footend, a 31.1-cm line was drawn and a
hacksaw was used to cut across the line. The final sked dimensions were

190 cm long x 91.4 cm wide.

serve as a handle. Two holes were drilled
on both sides of the outer edge. A hole
was drilled at 41 and 81 cm from the top
of the ice fishing sled. Two side-release
plastic buckle restraint straps (5-cm-
wide polypropylene straps) were affixed
to the holes. Two additional holes were
drilled into the front of the ice fishing
sled using a 1-cm spade bit to increase
the size of the pre-existing holes. A
2.7-m polypropylene rope was inserted
through a section of 25-cm braided vinyl
tubing. The handle was knotted at the
front, upper surface (Figure 3). The ice
fishing sled cost $50 with an additional
$19 for modifications.

Animals, employees, and
facilities

The study was conducted on a commer-
cial grow-finish site in central lowa. Two
production well-being employees were en-
rolled in the study. The male employee
was 60 years of age, 180.3 cm tall, weighed
90.7 kg, and had 20 years of experience.
The female employee was 30 years of age,
160.2 cm tall, weighed 63.5 kg, and had

10 years of experience. Eighteen commer-
cial crossbred pigs were selected from the
general population by the company veteri-
narian. Body weights were collected using
aweigh scale (Raytec WayPig 300; AGRI-
sales Inc) and rounded to the nearest whole
number. The mean (SD) body weight was
98.4 (25.3) kg (range: 31.8-124.7 kg). Once
pigs were weighed, they were individually
marked with a unique letter using an ani-
mal safe spray paint before being released
into the start (home) pen. Facility details
are described in Table 1.

Epidural procedure

The Swine Medicine Education Center
staff and veterinarians at Iowa State Uni-
versity’s College of Veterinary Medicine
completed the epidural procedure. Each
pig was restrained with a pig snare while
standing. Three additional personnel
completed the epidural procedure: one
supported the pig with a sort board dur-
ing injection, a second administered the
epidural, and a third handed supplies as
needed. The injection site was located by
palpating the cranial edge of the tuber
coxae and finding the point perpendicu-
lar to that location on the pig’s midline.
The injection site was prepared by shav-
ing the pig’s back and then infiltrated
with a local anesthetic agent (Lidocaine
2%; VetOne) prior to insertion of the
spinal needle. An 18-gauge, 8.9-cm spi-
nal needle (Becton, Dickinson and Co)
was inserted at the prepared location
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between the last lumbar and first sacral
vertebrae. The needle was advanced
through the skin, backfat, muscle, and
then the fibrous interarticular spinous
ligament. The stylet was removed and a
12-mL syringe filled with 2% lidocaine
was attached to the needle for admin-
istering the anesthetic agent. As the li-
docaine was injected, if resistance was
noted, the needle was repositioned
before administering the full dose;
1mL/9 kg body weight was adminis-
tered with a maximum of 12 mL. After
administration, the needle was with-
drawn and the pig snare removed. The
epidural procedure took 6 minutes and
the onset of anesthesia occurred within
20 minutes and lasted approximately

2 hours. To monitor the plane of anes-
thesia and to determine if a pig needed
to be removed from the study for hu-
mane reasons, pig behavior responses
were observed continuously from out-
side their flight zone and respiration
and heart rate were monitored every
15 minutes. Once a pig completed the
study, monitoring continued by a swine
veterinarian until it was able to stand
on all 4 legs and walk.

Handling tool assessment

Using the randomization function in Ex-
cel, pigs were randomly assigned to 1 of
3 handling tools. Each handling tool was
assigned to 6 individual pigs for a total
of 18 pig movement tasks. Employees
loaded the nonambulatory pig onto the
assigned handling tool and attempted

to move the pig from the start pen to
the end pen (total distance = 21 m). This
distance represented the maximum dis-
tance between a home pen and a recov-
ery pen on this farm.

For the sked and revised dear sled, one
employee held the handling tool still
while the second employee placed the
nonambulatory pig onto the handling
tool. Both employees secured the pig us-
ing the buckle restraint straps. For the
ice fishing sled, the handling tool had

to be flipped onto its side to allow both
employees to place the nonambulatory
pig, and then the bottom of the ice fish-
ing sled was set back onto the pen floor.
One employee held the pig inside the ice
fishing sled, while the second employee
secured the pig using 2 buckle restraint
straps.

One researcher collected the measure-
ments during the study using a stop-
watch: 1) Time (seconds) to place the
nonambulatory pig from the start pen

Figure 2: The revised deer sled was modified to move nonambulatory grow-
finish pigs from the start to end pen. Two grommets were installed on

both sides of the sled. Two side-release buckle straps were affixed to the
grommets. A 3.7-m polypropylene rope was knotted on the upper surface to
form a handle. The final sled dimensions were 180 cm long x 91.8 cm wide.

Figure 3: The ice fishing sled was modified to move a nonambulatory grow-
finish pig from the start to end pen. Two holes were drilled on the lip of both
sides. Two side-release buckle restraint straps were affixed to the holes on
the lip. Two additional holes were drilled on the front to increase size of the
pre-existing holes. A 2.7-m polypropylene rope was knotted on the upper
surface to form a handle. The ice fishing sled dimensions were 109 cm long x
58 cm wide x 27 cm deep.
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Table 1: Building and production specifications of a central lowa commercial
grow-finish site where handling tools* were evaluated to move nonambulatory

pigs
Specifications Details
Site capacity, No. of pigs 4800
Barn capacity, No. of pigs 1200
Projected market weight, kg? 127
No. of barns 4
Rooms/barn 1
Barn width, m 14.9
Barn length, m 57.9
Pen width, m 2.8
Pen depth, m 7.2
Pens/barn 40
Space allowance, m2 0.7
No. pigs/pen 20-30
Pen flooring Fully slatted
Slat width, cm 12.7
Slot width, cm 2.5

Alley flooring
Alley width, cm

Distance from start pen to end pen, m*

Fully slatted
71
20.6

* Handling tools used were a sked, revised deer sled, and ice fishing sled.
T Pigs had a mean (SD) body weight of 100 (25.3) kg; range: 125-136 kg.
¥ Two empty pens were designated as the start and end pen.

floor onto the handling tool. 2) Time (sec-
onds) to secure the nonambulatory pig

on the handling tool. 3) Time (seconds) to
move the handling tool with the nonam-
bulatory pig from the start to end pen and
remove the pig from the handling tool
onto the pen floor. 4) Total time (summa-
tion of 1, 2, and 3). Handling tool durabil-
ity was evaluated for presence of holes,
rips, and creases at the conclusion of each
handling tool movement. If observed,
these were counted and measured (cen-
timeters). During each rest period, com-
ments were solicited from the 2 employ-
ees to collect qualitative information.

Animal-based assessment

Pig vocalizations and struggling were
scored throughout the nonambulatory pig
movement tasks. Pig vocalizations were
scored as 0 = none, 1 =intermittent grunts/
calls, or 2 = continuous grunts/calls.

Pig struggling was scored as 0 = none,
1=intermittent movement of the legs
and head, or 2 = continuous movement of
the legs and head.

Pig temperature, respiration rate, and
pig assessment were completed before
the pig was placed onto the handling tool
and once the pig had been removed from
the handling tool and was lying on the
floor. Pig temperature (°C) was collected
via an infrared thermometer (Extech
Dual Laser InfraRed Thermometer) and
aimed at the pig’s ventral plane. Pig res-
piration, defined as one inhalation and
one exhalation, was counted over

15 seconds by viewing the flank then
converted to breaths per minute (bpm).
All these measures were collected by
one researcher who stayed outside of the
pig’s flight zone.

Pig assessment included the number
of scratches, defined as disruption of
the epidermis and derma that did not

penetrate to the subcutaneous and in-
cluded inflammation; number of bruises
defined as injury that included discolor-
ation and inflammation of the skin with-
out exposure of underlying tissues; pant-
ing indicated by increased respiration
rate and open mouth breathing; muscle
tremors indicated by shaking; and skin
discoloration defined as blotchy or con-
solidated cyanosis.

Statistical analysis

All statistical analyses were completed
using SAS v 9.2 (SAS Institute, Inc). Time
(seconds) to place, secure, move from
the start to end pen and remove pig from
handling tool, and the total time were
dependent variables evaluated using
PROC UNIVARIATE. All time variables
met the assumption of normality and
data was analyzed using mixed model
methods (PROC MIXED). The statisti-
cal design was a complete randomized
design with the fixed effect of handling
tool (n = 3), and pig weight (kg) as a
linear covariate. Pig vocalization and
struggle score data were analyzed using
PROC FREQUENCY and CHI SQUARE

to evaluate vocalization and struggle
score distributions by handling tool. Two
new variables, change in pig tempera-
ture and respiration rate, were created
and were calculated using the following
equations:

Change in pig temperature (°C) =
end pen nonambulatory pig temper-
ature - baseline pig temperature

Change in pig respiration rate (bpm)
= end pen nonambulatory pig respi-

ration rate - baseline pig respiration
rate

Changes in pig temperature and respi-
ration rate were evaluated using PROC
UNIVARIATE. Pig temperature and res-
piration rate changes were normally dis-
tributed and data were analyzed using
mixed model methods (PROC MIXED).
The statistical design for pig tempera-
ture and respiration rate change was a
complete randomized design with the
fixed effect handling tool (n = 3), and

pig weight (kg) as a linear covariate.

All variables were considered signifi-
cant at P < .05. Pig assessment (number
of scratches, bruises, any open mouth
breathing, muscle tremors, and skin dis-
coloration) and handling tool durability
(presence of creases, holes, or rips) are
presented descriptively.
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Results

All pigs remained in all phases of the
study; no pigs were removed for ethical
reasons. No pig assessment concerns
were identified premovement. No pigs
had any of the aforementioned animal-
based measures (scratches, bruises,
open mouth breathing, or skin discol-
oration). Immediately post movement,

4 nonambulatory pigs were observed to
have muscle tremors in their front limbs
consistent with muscle fatigue and typi-
cal of pigs undergoing an epidural. Upon
completion of this study, all pigs stood
and walked normally on 4 legs, after
which time they were returned to their
home pens.

Time to place the nonambulatory pig
from the start pen floor onto the han-
dling tool, to secure the nonambulatory
pig on the handling tool, and total time
was not affected by the handling tool
(P>.12). There was a trend for time to
move the handling tool with the nonam-
bulatory pig from the start to end pen,
which included removing the pig from
the handling tool and placing them onto
the end pen floor (P =.06; Table 2).

The ice fishing sled was the most durable
with no creases, rips, or holes. The HMH
sked rescue system developed 2 creases.

The first crease occurred during the
first pull and was 1.3 cm in length. The
second crease occurred during the sixth
(final) pull and was 7.6 cm in length. The
revised deer sled developed 2 creases.
The first crease occurred during the
third pull and was 2.5 cm in length.

The second crease occurred during the
fourth pull and was 20.3 cm in length.

There were no handling tool differences
for pig vocalization or struggle scores
when placing a nonambulatory pig from
the start pen floor onto the handling
tool, securing the nonambulatory pig
onto the handling tool, moving the non-
ambulatory pig on the assigned han-
dling tool from the start to end pen, and
removing the nonambulatory pig from
the handling tool onto the end pen floor
(P> .10; Table 3). Change in pig respira-
tion rate and body temperature did not
differ between handling tools (P > .71;
Table 2).

Discussion

The objective of this study was to evalu-
ate an HMH sked rescue system, revised
deer sled, and ice fishing sled as humane
handling tools for moving nonambu-
latory pigs on a commercial wean-to-
finish farm. Anderson et al” defined a

nonambulatory pig as a pig that is “un-
able to move or keep up with its contem-
poraries at the processing plant.” Ellis
and Ritter®® delineated the nonambu-
latory pig into 2 categories: 1) fatigued
is a pig that is without obvious injury,
trauma, or disease and refuses to walk
or keep up with their contemporaries at
any stage of the marketing process and
2) injured is a pig that displays a com-
promised ability to ambulate because
of structural unsoundness or an injury
sustained before or during the market-
ing process. During the marketing pro-
cess, approximately 80% of pigs that
become nonambulatory are in a state of
metabolic acidosis and are classified as
fatigued, yet the majority of these pigs
will recover fully if given time to rest.!°
The proportion of nonambulatory pigs
on farm that recover is unknown.

Although national statistics are not
available for the incidence of nonam-
bulatory pigs, a review by Ritter et all
reported an incidence rate of 0.63% for
nonambulatory pigs during marketing.
Before the current study was initiated,

a total of 6370 finishing pigs were ob-
served during the marketing process on
5 wean-to-finish farms. However, only
one naturally occurring nonambulatory

Table 2: Time and physiological measures assessed when moving a nonambulatory pig by handling tool from the start to
end pen on a commercial grow-finish site

Handling tool
HMH sked Revised Ice fishing
rescue system deer sled sled P value*

Time to complete handling task, mean (SD), s*

Place 9 (10.2) 28 (10.0) 38(10.0) .16

Secure 24 (3.9) 26 (3.9) 15 (3.9) 12

Start to end 106 (18.3) 121 (18.0) 58 (17.9) .06

Total 139 (20.6) 175 (20.2) 115 (20.2) 14
;eesaprir(‘stli)‘)”"bg“;i change, 11.0 (3.9) 7.0 3.8) 10.0 (3.8) 81
Body temperature change, 0.8 (1.4) 1.9 (1.4) 2.5 (1.4) 71

mean (SD), °C*

* Al statistical analyses were completed using SAS v 9 using mixed model methods (PROC MIXED). All variables were considered

significant at P < .05.

T Time to place the nonambulatory pig from the start pen floor onto the handling tool. Time to secure the nonambulatory pig on the
handling tool. Time to move the handling tool with the nonambulatory pig from the start to end pen and remove the pig from the
handling tool onto the pen floor. Total time was the summation of time to place, secure, and start to end.

¥ Two new variables, change in pig temperature and respiration rate, were created and were calculated using the following equations:

Change in pig temperature (°C) = end pen nonambulatory pig temperature - baseline pig temperature.

Change in pig respiration rate (bpm) = end pen nonambulatory pig respiration rate - baseline pig respiration rate.

Bpm = breaths per minute.

Journal of Swine Health and Production — Volume 30, Number 6

351



Table 3: Pig vocalization and struggle scores* by handling tool from the start to end pen on a commercial grow-finish site®

Handling tool, No. of pigs (%)

HMH sked rescue system Revised deer sled Ice fishing sled

Vocalization score when placed onto the handling tool

0 5(27.8) 2(11.2) 1 (5.6)

1 1 (5.6) 3(16.7) 2(11.1)

2 0 (0) 1(5.6) 3(16.7)
Struggle score when placed onto the handling tool

0 2(11.1) 3(16.7) 3(16.7)

1 4(22.2) 2(11.1) 1(5.6)

2 0 (0) 1(5.6) 2(11.1)
Vocalization score when securing pig onto the handling tool

0 5(27.8) 2(11.2) 2(11.2)

1 1 (5.6) 4(22.2) 4(22.2)

2 0(0) 0(0) 0(0)
Struggle score when securing pig onto the handling tool

0 5(27.8) 2(11.1) 3(16.7)

1 1 (5.6) 3(16.7) 3(16.7)

2 0 (0) 1 (5.6) 0(0)
Vocalization score when moving the pig from the start to end pen and removal from the handling tool

0 6 (33.3) 4(22.2) 3(16.7)

1 0(0) 2(11.2) 3(16.7)

2 0(0) 0(0) 0(0)
Struggle score when moving the pig from the start to end pen and removal from the handling tool

0 5(27.8) 4(22.2) 5(27.8)

1 1 (5.6) 2(11.2) 1 (5.6)

2 0 (0) 0 (0) 0 (0)

* Pigvocalizations and struggling were scored throughout the movement tasks. Pig vocalization scores were 0 = none, 1= intermittent
grunts/calls, or 2 = continuous grunts/calls. Pig struggling scores were 0 = none, 1 = intermittent movement of the legs and head, or
2 = continuous movement of the legs and head. Handling tools did not differ (P > .10).

t  One commercial grow-finish site was used and building and production specifications are provided in Table 1. The sked, revised deer
sled, and ice fishing sled each moved 6 different nonambulatory pigs on farm.
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pig was observed (0.002%). Therefore,
waiting for naturally occurring non-
ambulatory incidences on farm was
ineffective.

A novel nonambulatory pig biomedi-

cal model was created; this was an un-
planned but significant outcome of the
study. Because of the multiple and var-
ied pathways that might lead to a natu-
rally occurring nonambulatory animal,
any consistent, controlled, and repeat-
able model was likely to imperfectly
represent one or more natural causes.
However, consistent with the principles
of the 3 R’s, this nonambulatory pig bio-
medical model strategy allowed for rela-
tive comparison of candidate devices
with less animal impact by lowering the
number of test repetitions necessary to
draw conclusions. The epidural proce-
dure affected the motor functions of the
hind limbs and resulted in recumbency,
therefore, mimicking a nonambulatory
pig. It also eliminated the potential to
exacerbate pain associated with a natu-
rally occurring cause of nonambulatory
status. After viewing vocalization and
struggle score results, we question if the
epidural procedure inadvertently low-
ered these scores. Epidural anesthesia
refers to the sensory, motor, and auto-
nomic blockade produced by epidural
administration of local anesthetics. Li-
docaine was used as the local anesthetic
and administered into the lumbosacral
epidural space, which produced a rapid
desensitization of the caudal portions

of the abdominal cavity, inguinal area,
hind limbs, tail, and perineum.! Studies
on horses,'? dogs,!? cattle, buffalo, and
camels!* have shown the effectiveness of
spinal sensory blocks for pain control on
the chronically ill and during surgical
procedures. Naturally occurring nonam-
bulatory pigs may become overwhelmed
by the accumulation of stressors, includ-
ing pain, and collapse, but may still have
sensory function in their hind legs. Pigs
used in the study may have had less of a
vocalization and struggle reaction when
employees were attempting to load and
move the pigs onto the handling tools
because of too little or lack of sensation
in their hind limbs. The immobility and
loss of sensation using this model infers
that devices which were difficult to use
in this study would certainly be expect-
ed to fail if the animal was able to move
and resist with the hind legs.

Respiration rates increased in all groups
and, given the lack of behavioral indica-
tors of stress, may reflect the rising am-
bient temperature of the facility during
the progression of the day. Pig tempera-
tures differed by up to 2.5°C, but were

not interpreted as indicators of stress
because absolute values did not extend
outside the normal range for the age,
weight, and environment of the pigs.
Most pigs were roused for the study from
aresting period on cool concrete allow-
ing for increases that did not exceed the
upper limit of the normal range.

Field expertise associated with moving
nonambulatory pigs has resulted in sev-
eral guidance documents. The Ameri-
can Meat Institute recommends using
slide boards, sleds, and “cripple carts” to
move nonambulatory pigs within meat
processing plants.!® Similarly, the TQA
program recommends stretchers, sleds,
hand carts, and specialized skid loaders
for moving nonambulatory pigs.2 When
nonambulatory pigs occur on farms, the
PQA Plus program recommends using
plastic sleds or drag mats.! Our previ-
ous 2 studies compared handling tools
to move grow-finish pig cadavers. The
first study did not support the use of a
modified wean-to-finish mat as a suit-
able handling tool for manually moving
grow-finish pigs. Although the second
study did not support the use of a modi-
fied deer sled, it did support the use of a
sked and deer sled.*®

When comparing placing a pig onto the
handling device, the HMH sked rescue
system was the fastest (9 seconds) with
the ice fishing sled taking an additional
29 seconds. Securing a pig was quickest
on the ice fishing sled (15 seconds) with
the revised deer sled taking the longest
(an additional 11 seconds). There was
atrend for the ice fishing sled to move
from the start to end pen more quickly
(58 seconds) compared to the other 2
handling tools, with the revised deer
sled taking an additional 63 seconds.
While there was no difference between
the 3 handling tools for the total time
needed to move between the start and
end pens, these results should be inter-
preted with caution. The time to move
from point A to point B are likely de-
pendent on the farm. Grow-finish barn
designs can vary by barn layout, differ-
ing alleyway width and length, pen and
alley flooring, and percentage of dry vs
wet manure covering the floor.

All handling tools were durable, with
only 2 creases that developed for both
the HMH sked rescue system and the
revised deer sled. These creases did not
cause injury to the pigs, nor did they im-
pair the handling tool functionality.

After study completion, the 2 employ-
ees provided a summary describing the
strengths and weakness of each han-
dling tool. When moving the nonambu-
latory pig from the start pen floor onto

the handling tool, both employees com-
mented on how the sked’s thicker mate-
rial made loading easier compared to the
other 2 handling tools. The flimsiness of
the revised deer sled made this process
more difficult. As the nonambulatory
pigs were moved from the floor into the
revised deer sled, some pigs struggled
causing the employees to stop and re-
adjust both the handling tool and pig.
The ice fishing sled was the most diffi-
cult handling tool to move the nonambu-
latory pig from the start pen floor onto
the handling tool because 2 employees
were required to successfully complete
this task. One employee commented
that even when the ice fishing sled was
tipped on its side this task was difficult
to complete, especially if the pigs strug-
gled. These comments are supported
when considering the mean time needed
to move the nonambulatory pig from the
start pen floor onto the handling tools:
sked (9 seconds) vs revised deer sled (28
seconds) vs ice fishing sled (38 seconds).

During the moving process, employees
commented that the sked’s stiff material
would sometimes catch on gates causing
sked readjustments, which prevented a
smooth forward transition. Depending
on the angle from the start pen to alley
entrance, or conversely the alley to end
pen entry, it was at times difficult to turn
the sked. Both employees supported the
sked handle placement and remarked
that the sked pulled more evenly than
the revised deer sled. For the revised
deer sled, the material was easier to ma-
nipulate and the restraints worked well
and could be adjusted so that the pig was
safely cocooned inside. The ice fishing
sled had the smoothest transition when
moving from the start to the end pen. A
negative to the ice fishing sled was relat-
ed to its smaller size where it was noted
that a heavier pig may not fit well onto
this handling tool. These comments are
supported by comparing the mean dura-
tion to move from the start pen to the
end pen (ice fishing sled [58 seconds] vs
revised deer sled [121 seconds]). Another
susceptible animal group are those

that cannot ambulate when injured. If
the caretaker ethically determines that
the prognosis of recovery is high, they
may need to move this injured pig. It is
hypothesized that these handling tools
show promise and it would be prudent to
test them with injured pigs on farm.

The purpose of this study was to deter-
mine if the sked, revised deer sled, and
ice fishing sled could be suitable handling
tools to move live nonambulatory pigs on
farm. This novel study demonstrates that
these 3 handling tools are suitable for
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on-farm movement of a nonambulatory
pig. Pigs were easy to secure, they did not
struggle and vocalize, and the caretaker
could move them quickly. These tools
could be considered for inclusion in both
the PQA Plus and TQA programs as hu-
mane handling tool options for nonam-
bulatory pigs on farm.16:17

Implications
Under the conditions of this study:

® Pigs were easy to secure, did not
struggle, and had minor physiologi-
cal changes.

¢ All 3 handling tools were humane
options to move nonambulatory
grow-finish pigs.

¢ All 3 handling tools should be consid-
ered for the US industry’s programs.
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