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Abstract
A total of 320 finishing pigs (72 to 90

kg) was used in four studies to assess the
efficacy of various moving devices by
evaluation of pig behavior and time to
complete a standardized course. The han-
dler was behind the pigs (n = 3) with the
objective of moving the pigs forward. In
the first study, pig reactions to an electric
prod or paddle touching their ham, neck,
rear hock or back, or on their left or right
side were recorded. The percentage of
pigs moving forward was greatest
(P<0.05) when pigs were touched on
their back. Future work standardized
touching pigs on their back to get them
to move forward. In the second study,
paddles colored blue, red, or green were
found equally effective (P>0.05) at mov-
ing pigs. Studies then standardized evalu-
ations using blue devices. In the third
study, the electric prod, paddle, and
board were evaluated for time to com-
plete the course. A handler using a board
required less time (P<0.05) to move pigs
compared with an electric prod or pad-
dle. Pig vocalization was similar after be-
ing touched with either the paddle or elec-
tric prod, but these devices caused more
pig vocalization than the board
(P<0.05). In the fourth study, the board
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was compared with a flag. The board
and flag were statistically equal in time
required to move pigs through the course.
In conclusion, the board was the most ef-
ficacious moving device among those
evaluated.

(Key Words: Pigs, Handling, Moving
Devices.)

Introduction
Many studies have indicated the

large effect that good vs. poor han-
dling and housing systems can have
on pig physiology, behavior, and
pork quality (Grandin, 1993; Hill et
al., 1998; Faucitano, 2001). Ease of
routine moving and handling of pigs
can affect the final outcome of meat
quality and overall welfare of pigs
(Geverink et al., 1998). Despite the
need for pork producers to move
large numbers of farm animals, little
is published about how best to move
animals based on scientific evalua-
tions. The broad objective of this case
study was to evaluate the efficacy of
common moving devices for finish-
ing pigs. Following preliminary stud-
ies, a test course was developed that
was designed to be moderately chal-
lenging for pigs to complete. The spe-
cific objectives were 1) to determine
the time required for pigs to com-
plete the course and 2) to gain an un-
derstanding of pig behavioral reac-

tions when handlers use common
hand-held moving devices.

Materials and Methods
The Texas Tech University Animal

Care and Use Committee approved
this study prior to initiaion. All stud-
ies were conducted using terminal
Newsham genetics (Colorado Springs,
CO). Subject pigs (n = 320; both bar-
rows and gilts) were, in all cases,
naı̈ve to the handling facilities and to
movement in the building except for
when they arrived at about 20 kg of
BW.

At least 1 wk before testing, pens of
pigs were established with 9 or 10
pigs per pen. Prior to that, pens
might have had 11 to 14 pigs per
pen. With 10 pigs per pen, the pens
provided 0.74 m2 (8 ft2) per pig of
floor space. Each pen had a three-
hole feeder that provided feed ad libi-
tum. Water was also provided ad libi-
tum through a nipple waterer.

Pigs were selected when they were
>70 kg of BW on average. Actual BW,
when collected, are provided in each
section, when the BW were taken as
a part of the protocol of each ex-
periment.

Pigs were moved from their home
pens, in groups of three, down an
aisle with a board. National Pork
Board (NPPC, 1996) recommends
moving pigs in small group sizes;
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Figure 1. Course used to evaluate moving devices. Pigs were required to enter a gate between
the holding pen and the staging area. Pigs then had to enter the more narrow pre-scale area
before entering the scale itself. Pigs moved into the holding area in groups of three or four,
depending upon the study. Pigs were moved individually from the staging area through the pre-
scale area and into the scale. The time to travel the course was for individual pigs from opening
Gate A through closing Gate C. Gates A and B were swinging gates with metal vertical bars.
Gate C was a solid wooden guillotine gate.

thus, pigs were moved from their
home pen of 10 pigs in groups of
three pigs each. Pigs then made a
left-hand turn into a holding pen (Fig-
ure 1). While general impressions
were made during the move from the
aisle to the holding pen, the actual
treatments were imposed once the
pigs were in the holding pen or the
next areas.

After the holding pen, pigs were in-
dividually moved into the staging
area. Pigs then were moved into the
pre-scale area, which ended (on the
left of Figure 1) with a guillotine,
solid wooden door. The floors were
concrete slats in the pigs’ home pens
and in the holding and staging areas.
The aisle had a solid concrete floor.
The walls, staging, and pre-scale areas
were constructed of solid wood
painted white. The holding area fenc-
ing was metal bars exactly as in the
pigs’ home pens.

In all cases, a single female handler
moved the pigs using the moving de-
vices. A observer recorded the times
using a stopwatch.

Devices tested included:
• Electric prod, 1700 mA (medium

power), blue in color (model
LMPLUS; Hot Shot, Savage, MN),
with a 42-in shaft

• Paddle (4.7- × 2.35-cm head,
with a white plastic handle,
16.5-cm length, various colors,
primarily blue)

• Board with no handle (11.8 ×
14.2 cm, blue in color)

• Flag (11.8 × 11.8 cm, black plas-
tic, white plastic handle, and
length of 15.7 cm)

Experiment 1—Body Regions. A to-
tal of 160 pigs (avg. BW = 72.5 kg)
were moved into the staging area in-
dividually. Pigs were touched once
firmly on the ham, neck, rear hock,
or back area with either the electric
prod or the paddle. For the electric
prod, the animals were first touched
then shocked for 1 s. A single device
was used on a single pig; thus, the
data represent 80 pig experiences
with each device. Immediately after
each body part was touched, the ob-
server recorded which direction the
pigs moved: forward, backward, lat-
eral, jump, or no movement. These
data were collapsed into a compari-
son of moving forward (the desired
direction) and not moving forward
(ineffective device use outcome).

On another group of pigs within
Experiment 1, 80 pigs were tapped
with each device (electric prod or pad-
dle) on their left or right side. The

percentage of pigs moving and the
pig direction were recorded. These
pigs were naı̈ve to these two move-
ment devices, and after these two
tests in the staging area, these pigs
were considered experienced and
were not used in other studies.

Experiment 2—Paddle Colors. A to-
tal of 45 pigs (avg. BW = 77.5 kg)
were used to assess the effects of pad-
dle color on movement of pigs
through a course. Three paddle colors
were evaluated in this study in ran-
dom order: red, blue, and green. Pigs
were moved in groups of three (15
small groups in total with 5 replica-
tions per treatment). The observer re-
corded which direction the pigs
moved in response to use of the se-
lected paddle color by the handler
and the time for a group of three pigs
to enter the scale.

Experiment 3—Electric Prod, Pad-
dle vs Board. The main data set was
collected to compare the electric prod
(blue, 1700 mA), the paddle (blue),
and a board (blue). A total of 99 pigs
(avg. BW = 90.4 kg) were evaluated
(11 pens of 9 pigs per pen; 3 pigs per
pen per device). The observers re-
corded the incidence of pigs turning
in the handling area (an undesirable
behavior), time required to complete
the course, and pig vocalization.

Experiment 4—Board vs. Flag. A
total of 16 pigs (avg. BW = 77.8 kg)
were used to evaluate the effective-
ness of an 11.8- × 11.8-cm flag com-
pared with a board to move pigs
through the course. The same model
system as above was used. In this
study, four pigs were moved at a time
and in the test area. Flags and boards
were randomly alternated when test-
ing individual, naı̈ve pigs in the com-
mon test area. Eight pigs were moved
with the board, and eight pigs were
moved by using the flag in a manner
similar to how the board is used (plac-
ing the device behind the pig and en-
couraging it to move forward by
touching it on the ham with the de-
vice and touching the pig’s caudal
dorsal surface with a hand).

Data Analysis. Data were analyzed
using Microsoft Excel (Microsoft, Red-
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TABLE 1. Percentage of pigs moving forward or in other directions
when touched with either a electric prod or a plastic paddlea.

Moving device

Item Electric prod Paddle

Forward 66.3 70.0
Back 7.5 15.0
Lateral 7.5 3.8
Jump 15.0 0.0
None 3.8 11.3
Total of non-forward movement 33.7 30.0

aχ2 = 42.8; P<0.01. The total percentage of non-forward movement compared with
forward movement was not significant (χ2 = 0.31; P>0.10).

mond, WA) and SAS (SAS Institute,
Cary, NC) software. A Chi-square or
ANOVA was used depending on the
study design. For percentage data, a
simple Chi-square analysis was used.
Preliminary analyses determined that
the effects of gender (barrow vs. gilt)
and order of testing (first, second,
etc.) did not influence time through
the course nor did these factors sig-
nificantly interact with movement
devices.

For Experiments 2 and 3, data were
analyzed as a randomized complete
block design with home pen as the
block. Each device was observed on
at least three pigs per home pen (per
block). Pigs within pens experiencing
the same device were considered sub-
samples. A collection of three pigs
was the experimental unit.

In Experiment 3, one observation
with a red paddle had an individual
value that was 30 SD from the grand
mean. This was a case of a single pig
that was particularly difficult to
move.

Experiment 4 used only one group
of pigs, and, thus, block was not in
the model. Individual pigs were the
experimental units. This study had
two treatments and 16 pigs in the
sample.

Data were not normally distributed;
the means and standard deviations
were positively correlated. A log trans-
formation was used to normalize the
data effectively before ANOVA proce-
dures were calculated.

Results and Discussion
Experiment 1—Body Regions. For

both electric prod and paddle, about
two-thirds of the pigs moved forward
when touched on any body part (Ta-
ble 1). The electric prod, but not the
paddle, caused pigs to jump on occa-
sion (15% of the time).

When touched on the hock (rear
leg) with the electric prod, only 40%
of the pigs moved forward. The neck
was another body region that had
<60% of the pigs moving forward.
For both the electric prod and pad-
dle, the highest percentage of pigs
moving forward was when the pigs
were touched on their back, although
touching the electric prod on the
ham also had a high percentage of
pigs moving forward. When pigs
were touched on their left or right
side, only about 30% of the pigs
moved forward (Table 2).

Based on this study, the preferred
place for the use of an electric prod
or paddle in future studies was on
the back, with the ham being a sec-
ondary preferred touch site.

Experiment 2—Paddle Colors. Pad-
dle color did not influence (P<0.10)
the time required to move through
the course (Figure 2). The blue paddle
was used in all future work to be con-
sistent. Because the pigs in our study
were on the same farm and because
they had similar experiences, the rea-
son one pig was difficult to move can-
not be determined from this study.

TABLE 2. Percentage of pigs
moving forward when touched
on different body regionsa.

Moving device

Item Electric prod Paddle

Ham 85 70
Neck 55 50
Rear leg hock 40 65
Back 85 85
Left side 25 32
Right side 35 30

aχ2 = 7.6; P<0.05. The percentage of
pigs moved forward when touched
on either the right or left side was
not significant (χ2 = 1.15; P>0.10).

Experiment 3—Electric Prod,
Board vs Paddle. Examination of the
data showed a weak relationship be-
tween pig BW and time to enter the
scale (Figure 3). Although the slope
differed significantly from zero (P=
0.05), the r2 was very low (r2 = 0.04).
On average, larger pigs required
slightly more time to complete the
course than smaller pigs. Also illus-
trated was the increase in variation in
moving time (Figure 3), as the pigs
were larger (necessitating data trans-
formation to normalize the data).
Thus, not only did larger pigs require
slightly more time to move on aver-
age than smaller pigs, but they also
were more variable in their response
to handling. In part, this could be
due to the handler’s ability to more

Figure 2. Effects of paddle color on time re-
quired for pigs to move out of their home pens,
down an aisle, and then through a chute. Pad-
dle color did not significantly influence time
required to move through the course (n = 45
pigs).
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Figure 3. Relationship between BW and time to enter a scale area. Pigs required slightly longer
times to enter the scale area as they became heavier. The variation in pig movement is large,
and the variation increased (y = 1.0859x + 6.5954, r2 = 0.0445, where y = time to move
through the course (s), and x = BW (kg); n = 99 pigs).

easily manipulate smaller pigs and
the difficulty in handling larger pigs
that might not cooperate.

The movement devices had a sig-
nificant effect on time to complete
the course (Figure 4). The electric
prod and paddle were equally effec-
tive, but less effective at moving pigs
through this course than was the use
of a board (Figure 4).

The observers also recorded the inci-
dence of pigs turning in the handling
area (an undesirable behavior) and vo-
calizing (vocalization was assumed to
be a negative reaction for the pig).
Pigs turned more often (P<0.01) with
the paddle than the other devices (Ta-
ble 3). The number of vocalizations
was greater when the handler used

Figure 4. Comparison of time to move through
a scale area for three moving devices: board,
electric prod, and paddle. Bars with a different
superscript (a, b) differ statistically (P>0.05;
n = 99 pigs).

the electric prod or the paddle com-
pared with the board (Table 3).

The paddle was subjectively inter-
preted by handlers as being annoying
to the pig. It is not known whether
the electric shock from the electric
prod is objectionable because it was
painful, annoying, or both. However,
because the paddle caused the same
level of vocalizations as the electric
prod, one could conclude that the
electric prod was equally annoying
and/or painful as the paddle.

Some writers have suggested that
electric prods (or goads) should never
be used (Grandin, 1986; Warriss,
1994) or should be used sparingly.
Our results demonstrate that, for

TABLE 3. Percentage of pigs
turning or vocalizing while
being handled with one of
three moving devicesa.

Pig Reaction

Item Turning Vocal

Board 29.6 3.7
Electric prod 22.2 51.8
Paddle 40.7 59.2

aχ2 = 33.4; P<0.01.

Figure 5. Time required for individual pigs to
move through a course using a board or flag.
Treatments did not differ statistically (P=0.28;
n = 16 pigs).

most measures, the paddle and elec-
tric prod induced similar behaviors
among pigs (with the exception of
jumping). Furthermore, the time re-
quired to move pigs was similar for
the paddle and electric prod, and this
time was greater than when pigs were
moved with a board (Figure 4); thus,
the board was the most time-efficient
movement device.

Experiment 4—Board vs. Flag. The
time required for pigs to be moved
by board or flag was evaluated. Pigs
moved as well with the flag as they
did with the board (Figure 5); the two
treatments did not differ (P>0.10).

Discussion. Pigs reacted differently
to the moving devices. They seemed
to view the board as a solid wall, un-
less they could see around the edges.
If they observed an opening around
the edges, they attempted to turn
around and go through the opening.
The flag is much the same; they
seemed to view it as a solid wall un-
less they can see light around the
edges. But another apparent pig per-
ception of the flag was that if it was
waved, they seemed to be afraid of
the device, based on subjective inter-
pretation by the observer. This reac-
tion was not observed with the
board.

The electric prod and paddle often
caused the pigs to vocalize. The vocal-
izations were interpreted as annoy-
ance or anger, and some pigs became
aggressive in nature. Cattle were re-
ported to vocalize when an electric
prod was used (Grandin, 1997). Be-
cause pigs vocalized as much with
the electric prod as they did with the
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paddle, one cannot assume the vocal-
ization may be the result of the pain
of the electric shock when prodded.
Rather, it was interpreted that vocal-
ization is more of a startle reaction
that is induced by being touched
(not necessarily painfully touched)
and startle by a foreign device. The
finding that pigs moved with the use
of a board rarely vocalized can only
be interpreted as meaning that some
pigs vocalize when handled, even if
the handling is performed with mini-
mal touching and minimal startle re-
action.

Some pigs turned (22%) when the
electric prod was applied and at-
tempted to bite the device or the han-
dler after being touched and shocked.
This device-biting behavior was ob-
served with the electric prod and the
paddle but not with the other de-
vices. The paddle was observed to be
effective when a “no touch” tech-
nique was adopted. By using this de-
vice at close quarters to the pigs and
rattling the device, but not making
physical contact, they seemed to be
less annoyed by the device than
when physical contact was made.
The subjective impression of the re-
searchers was that the paddle seemed
to annoy the pigs, whereas the elec-
tric prod seemed to make them
angry.

Pig handlers understand that there
are at least three situations under
which pigs are handled and that re-
quire moving devices: wide-open
spaces, a close area where the pig is
near the handler, and a close area
where the pig you wish to move is
far away.

In the first situation, pigs are in a
wide-open space (such as an aisle or a
large pen). Therefore, a movement de-
vice is not absolutely needed, but
handlers still prefer to have a move-
ment device of some kind. The board
can be heavy and cumbersome in
this situation. The electric prod is not
very useful in this situation, as it does
not provide much personal protec-
tion and does not block the pig’s
view. The flag can be very useful in
wide-open spaces because it operates

as a solid wall, is light in weight, and
can be used as an extension of the
handler’s arm. The paddle is margin-
ally effective in wide-open spaces. It
gives the handler something to hold,
and it makes a noise that may get the
pigs’ attention.

When pigs are in close proximity
to the handler, less than an arm’s
length away, the board is the pre-
ferred device. The board provides pro-
tection from injury and gives the illu-
sion of a solid wall to the pig. Also,
the handler can use the board as lim-
ited leverage to move pigs. The other
devices provided no leverage to move
pigs in a close area.

Close areas where the pigs are far
from the handler are common when
a line of pigs is in a chute, alley, or a
race. The handlers may have devices
in their hand, but the pig that is caus-
ing a delay is far ahead. In this case,
the handler wants to use the device
to move a pig that is far from their
position. The board is not useful for
this task. The paddle and the electric
prod are the preferred devices for this
task, although they may not be effec-
tive. More than one-fourth of the
pigs attempted to turn when touched
with the paddle or electric prod. If
the pigs are far away, and not in a
tight space, the flag may be used as a
moving device; however, in a tight
space with the pigs more than an
arm’s length away, the flag is not
useful.

The general impression of the re-
searchers was that the tool they most
wanted to have in their hand in close
spaces was the board. The board pro-
vided protection to the handler from
the pig that may step on, bump into,
or otherwise potentially injure the
handler. When pigs were an arm’s
length away and in an open area, the
handler preferred the flag. But when
the pigs were an arm’s length away
and jammed or stopped in line, the
handler preferred the paddle or the
electric prod, even if these devices
were less than effective.

It is our subjective interpretation
that the electric prod has the greatest
potential for abuse among the mov-

ing devices evaluated, in part because
of improper handler training. It is rec-
ommended that properly trained han-
dlers have judicious use of the electric
prod. However, this study observed
that the electric prod was not needed,
in that other devices were equally ef-
fective at moving pigs forward. In the
interest of the welfare of the pig, it is
suggested by this case study that the
electric prod should not be used as a
moving device because 1) equally ef-
fective alternatives are available and
2) the electric prod has the greatest
potential of being used by non-
trained or improperly trained han-
dlers, which may lead to unnecessary
pain being inflicted on the pigs.

Implications

These studies clearly indicate that
moving devices can be objectively
evaluated for efficiency. When stand-
ing behind pigs, touching them on
their back and hams are the most ef-
fective sites to touch pigs when the
objective is to move pigs forward.
The sorting board was a more effec-
tive moving device than a paddle or
electric prod; however, the paddle
and electric prod were equally effec-
tive at moving pigs forward. The flag
was also as effective as a sort board at
moving pigs forward and should be
further evaluated as a hand-held de-
vice to move pigs. On the whole, elec-
tric prods are not needed on farms, as
boards induce fewer behavioral prob-
lems and the use of the board can re-
duce the time required to move pigs.
Future research needs to evaluate
moving devices and moving tech-
niques to improve welfare and safety
for animals and handlers.
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