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Summary
Objectives: To determine the frequencies
of piglet-directed behavior performed by
weaned piglets in 11 commercial herds
during relatively short videotaped observa-
tions, and to test the relationships among
frequency of observed behavior, injury
scores, and biosecurity scores.

Materials and methods: Behavior and skin
lesion scores (Mild, Moderate, or Severe)
were sampled during a single visit to each
of 11 commercial swine herds. The fre-
quencies of belly nosing, nosing or chew-
ing on ears and tails, and aggression were
sampled from 2-hour video recordings of
the pigs. For each herd, a biosecurity score

was compiled from information regarding
isolation from other herds as well as general
on-farm hygiene practices according to the
Ontario Swine Health Improvement Plan.

Results: All three recorded behavior pat-
terns were observed in each herd, but fre-
quencies varied across herds. Belly nosing
was observed most often, and its frequency
was negatively correlated with average
weaning age. Aggression had the lowest
frequency among the three behaviors, but
was positively correlated with nosing or
chewing on the ears or tails of other pigs.
Skin scores were not significantly correlated
with frequencies of behavior or weaning
age. However, the proportion of pigs with

Moderate and Severe lesions on the ears
and abdomen decreased as the biosecurity
score for the herd improved.

Implications: Frequencies of belly nosing
in commercial herds were negatively corre-
lated with weaning age. However, belly
nosing was also observed at a relatively
high frequency in one herd with later
weaned piglets, suggesting that other fac-
tors may influence this behavior.
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Piglets typically exhibit a variety of
behavioral responses to weaning.
Initially, piglets are restless, give dis-

tress calls, and often take several days to
begin eating.1 After the initial adjustment
to weaning, nursery-aged piglets may de-
velop several maladaptive behavior pat-
terns, such as belly nosing and sucking or
chewing on the ears or tails of other pigs.2

Belly nosing is a repetitive nosing on the
abdomen of another pig that resembles
massaging the udder of the sow,3 but does
not appear to be associated with hunger or
diet.4 Belly nosing develops during the first
week post-weaning,3,5–7 peaks during the
second week, and then begins to wane.4,5

In some cases, it may cause lesions on re-
cipients.8 Laboratory studies have shown
that belly nosing is more prevalent in pig-
lets weaned at earlier ages5–7 and occurs
more often in barren environments than in
straw-based housing systems.9,10 It has

been suggested that belly nosing may be
related to stress.5,7 However, in a recent
study, no correlations between belly nosing
and the behavioral or physiological indica-
tors of the stress response were observed.11

Although the causes of belly nosing and
other piglet-directed behavior patterns are
not well understood, there may be some
relationship to body weight or growth rate,
or simply physiological maturity as
reflected by body size. Piglets that are light
at weaning have been observed to perform
more nosing and chewing on their
penmates than piglets that are heavier
when weaned at the same age.4 Piglets
identified as “nosers” have been observed to
gain less weight in the nursery than piglets
that do not develop this behavior.12 How-
ever, any causal relationship between per-
formance of belly nosing and growth rate
has not been determined.

The performance of these piglet-directed
behavior patterns may result in injury, and
they are often considered indicators of
compromised animal well-being. There-
fore, it is important that we understand
their prevalence and, as well, identify fac-
tors associated with them. In this study, the
behavior of piglets in commercial herds was
quantified to identify the frequencies of
piglet-directed behavior patterns. Labora-
tory studies involving detailed observations
indicate that the amount of time spent per-
forming piglet-directed behavior is low
relative to the overall time budget of the
piglet (ie, piglets spend approximately 2%
of their time belly nosing during the period
of its peak occurrence).4,5,7,11 Therefore,
we wanted to determine whether piglet-
directed behavior would be evident during
relatively short videotaped observations of
the pigs. Groups of pigs, selected from
those that had been videotaped, were also
scored for skin lesions, and a biosecurity
index calculated for each herd was used as
an indirect indicator of quality of manage-
ment. Data were used to explore relation-
ships among the behavior observations,
injury, and biosecurity scores.
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Materials and methods
Participating herds
Data on behavior and skin lesions were
collected in May and June of 1998 during
a single visit to each of 11 commercial
swine herds located across Southwestern
Ontario. This study was conducted concur-
rently with a larger cross-sectional study
concerning disease prevalence in nurseries,
and relied on producers’ willingness to par-
ticipate in the study.13 Nine of the 11
herds were farrow-to-finish operations, one
was a farrow-to-wean facility, and one was
an off-site nursery unit. The ages of the
facilities ranged from less than 1 year to
greater than 10 years.

Study design
Herds were visited in the morning, one
herd per day. In nine herds, three pens
were selected in a single room of weanling
piglets. A video camera was positioned over
each pen so that the behavior of all piglets
in the pen could be monitored. Attempts
were made to distribute the observed pens
at different locations within a nursery
room. In two herds, piglets were housed in
much larger group sizes, and several cam-
eras were positioned so that all pigs in a
single pen could be monitored. Piglets were
videotaped in the absence of human pres-
ence in the room for a minimum of 2
hours between 9:00 AM and 1:00 PM.

Immediately after the period of videotap-
ing, piglets in the pens that had been vid-

eotaped were examined by a veterinarian
and veterinary technician. Piglets were
scored for redness and irritation and for
cuts and scratches around the ears and neck
and on the abdominal or flank areas. In the
smaller groups, all pigs were scored, but in
the two larger groups, only 20 and 30 pig-
lets, respectively, were selected for scoring.
Although attempts were made to select pig-
lets of different sizes from each pen, indi-
vidual piglets were not identified, nor were
they weighed to ensure that a representa-
tive sample was selected.

During the visit, the producer completed a
questionnaire about biosecurity and nurs-
ery management. Table 1 shows the average
weaning age, number of days post-weaning
that pigs were videotaped and scored, and
number of pens and their respective group
sizes used in the study for each herd.

Skin lesion scoring
Each pig was assigned four skin-lesion
scores. Scores for redness and irritation
were assigned to the ears, head, and neck
region and to the flank, abdomen, and in-
guinal area, and a score for scratches or
abrasions was also assigned to each of these
two areas.

For redness or irritation, a score of 0 was
assigned when no redness, swelling, or hair
loss were evident; a 1 (Mild) was assigned
when reddening, swelling, or hair loss were
barely detectable; a 2 (Moderate) was as-
signed when swelling, redness, or hair loss

were obvious; and a score of 3 (Severe) in-
dicated irritation easily observed as darker
reddening, swelling, and patches of hair
loss.

For scratches or abrasions, a score of 0 was
assigned when no scratches or skin loss
were evident; a 1 (Mild) was assigned when
one to three small (�2 cm) scratches or ar-
eas of abraded skin were evident; a 2 (Mod-
erate) was assigned when one to three
larger (>2 cm) scratches or areas of abraded
skin were observed; and a score of 3 (Se-
vere) indicated more than three scratches
(usually >2 cm) or larger areas of superficial
skin loss.

Behavior data collection
From the videotapes, behavior was ob-
served by an experienced technician for the
first minute of every 5-minute interval dur-
ing a 2-hour sampling period, resulting in a
total of 24 minutes of continuous observa-
tion for each pen in each herd. All occur-
rences of belly nosing, nosing or chewing
penmates, and aggressive interactions were
recorded. Belly nosing was defined as re-
petitive rooting movement with the snout
on the abdomen of another pig. Nosing or
chewing penmates was defined as sustained
oral-nasal contact with the ears, tail, or anal
region of another pig. Aggressive interac-
tions were defined as head-knocks and
bites directed at another pig and may have
included elements of play behavior. If a
piglet exhibiting a behavior stopped and
then directed the behavior at another

Table 1: Numbers of pens and numbers of weaned pigs in pens video-recorded for a single 2-hour period to observe
piglet-directed behavior in 11 commercial herds that weaned pigs at different ages, and numbers of pigs examined for
skin lesions immediately after video-recoding
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1     Number of days post weaning that pigs were video-recorded.
2     Pigs were scored for redness or irritation and scratches or abrasions on the head, ears, and neck region and abdominal area (four

scores per pig).
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individual during the same minute, two
bouts were counted. If behavior was di-
rected at the same individual again, a single
bout was counted. Piglets within a group
were not individually marked, and there-
fore data represent the average frequency
exhibited per pig in the group and do not
reflect individual differences among piglets.

Biosecurity scores
A biosecurity score was compiled, using
producer responses to a questionnaire that
was based on the Ontario Swine Health
Improvement Plan criteria (Dr T. E.
Blackwell, Ontario Ministry of Agriculture,
Food, and Rural Affairs, Fergus, Ontario;
written communication, February 2003).
Questions were included about isolation
from other herds as well as farm hygiene
(eg, use of coveralls, boots, exposure of visi-
tors or stockpeople to other herds), farm
security, quarantine procedures for new
stock, access of pets or wild animals to the
barns, and fly and rodent control.13 A
higher score indicated that stricter
biosecurity measures were used, with 150
the highest possible score. The biosecurity
score was used as an indirect indicator of
quality of management in each study herd.

Calculations and statistical
analyses
Data summaries and descriptive statistics
(means, medians, ranges) were generated
using the SAS statistical software program
(Statistical Analysis System, Version 6.12,
Cary, North Carolina). Behavioral data for
each category of behavior were summed for
all pens in each herd, and then divided by
the number of piglets observed, providing a
single per-pig value for each herd. The per-
centages of pigs assigned Moderate (2) and
Severe (3) scores were also calculated and
then summed for each herd. Values for
each variable (frequencies of behavior, sums
of percentages of pigs with Moderate and
Severe lesion scores, and biosecurity scores)
were ranked by herd, and Spearman’s non-
parametric rank order correlations were
performed using the PROC CORR proce-
dure of SAS to identify relationships be-
tween frequency of behaviors, lesion scores,
biosecurity scores, and average weaning
age.14 Sampling day varied between 7 and
20 days post weaning, but eight of 11
herds were sampled between 10 and 14
days post weaning, when most belly nosing
would be expected to occur. Therefore,
tests for correlations were conducted on all
11 of the herds, as well as on the sub-set of
eight herds that were sampled between 10

and 14 days post weaning, and Spearman’s
correlation coefficients (rho) and associated
P values were calculated for both the full
sets (N=11) and sub-sets (N=8) of data.

Results
All three of the recorded behavior patterns
(belly nosing, nosing or chewing penmates,
and aggressive interactions) were observed
during the 2-hour sampling period in each
of the herds, but there was a great deal of
variation among the herds in the frequen-
cies observed (Table 2). Of the three be-
havior patterns measured, belly nosing was
the most frequently observed in most herds

(9 of 11 herds). There was a significant
negative correlation between frequency of
belly nosing and average weaning age for
the herd (Figure 1). However, a relatively
high frequency of belly nosing was also
observed in one herd (Herd 4) with an av-
erage weaning age of 26 days. Among the
behavior patterns measured, aggression had
the lowest frequency, but aggression was
positively correlated with the frequency of
nosing or chewing on the ears or tails of
other pigs (Figure 2).

The percentages of pigs with Moderate and
Severe skin lesion scores are given in Table
3. These values also tended to vary

Table 2: Frequencies of behavior bouts performed on a per-pig basis in 11
commercial herds during 24 minutes of continuous observation sampled from
a 2-hour videotape recorded on a single day 7 to 20 days post-weaning

1     All incidents that occurred during the first minute of each 5-minute interval in a 2-
hour video-recording.

2     Repetitive rooting on the abdomen of another pig.
3     Sustained oral or nasal contact with ears or tail of another pig.
4     Head-knocks and bites directed at another pig.
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Figure 1: Scatter diagram of frequency of belly-nosing bouts performed per
pig plotted against weaning age, for weaned pigs in 11 commercial herds
observed by video-recording. Each point represents one herd as indicated by
herd number (Table 1). Circled points indicate herds not sampled between 10
and 14 days post weaning. Spearman’s correlation coefficients (rho) and
associated P-values were rs= -0.60, P<.05 for all 11 herds and rs= -0.78, P<.03 for
the subset of eight herds observed days 10 to 14 post weaning.
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Figure 2: Scatter diagram of frequency of aggressive interactions performed
per pig plotted against the frequency of bouts of nosing or chewing pen-
mates’ ears or tails, for weaned pigs in 11 commercial herds observed by video-
recording. Each point represents one herd as indicated by herd number (Table
1). Circled points indicate herds not sampled between 10 and 14 days of age
post-weaning. Spearman’s correlation coefficients (rho) and associated P-
values were rs= 0.83, P<.01 for all 11 herds and rs= 0.69, P<.06 for the subset of
eight herds observed 10 to 14 days post weaning.
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considerably across herds. Overall, 19.2%
of piglets were given a 2 (Moderate score)
for redness or irritation and only 6.2%
were assigned Moderate scores for scratches
or abrasions on the abdomen. Overall,
18.7% of piglets were given a 2 (Moderate
score) for redness or irritation and 17.2%
were assigned a 2 for scratches or abrasions
on the head, ears, and neck region. Less
than 5% of pigs had Severe (3) skin lesion
scores in any category. In three of the 11
herds, no pigs were assigned Severe scores,
and in eight of the herds, only one pig was
assigned a Severe score for scratches or
abrasions on the abdomen. There were no
significant correlations between skin scores,
any of the behavior patterns measured, or
weaning age.

The biosecurity scores of the herds in our
study ranged from 58 to 100 (out of a pos-
sible 150). Biosecurity score was negatively
correlated with the percentages of pigs with
Moderate and Severe lesions on both the
head, ears, and neck region (P<.05) and on
the abdomen (P<.05). The percentages of
piglets assigned Moderate and Severe lesion
scores for the abdomen plotted against
biosecurity scores are shown in Figure 3.
The relationship between lesion scores on
the head, ears and neck region and
biosecurity scores was almost identical, ie,
as biosecurity score increased, the propor-
tion of pigs with Moderate or Severe le-
sions decreased.

Discussion
The results of this study indicate that belly
nosing and other piglet-directed behavior
patterns may be readily observed during

brief, videotaped samples of behavior in
commercial swine nurseries. It also indi-
cates that in some herds, a number of pig-
lets exhibit skin damage that may be a re-
sult of being a recipient of these behavior
patterns. Because our sample size was small
and housing, management, and genetics
varied considerably across herds, it is
difficult to draw conclusions about factors
associated with performance of the behav-
ior patterns or the skin scores in this study.

Table 3: Percentages1 of pigs assigned Moderate or Severe skin scores for redness or irritation and scratches or abrasions
on head, ears, and neck region and abdomen when examined during a single visit made 7 to 20 days post weaning in 11
commercial herds

1     Overall values are for data from all herds combined, N=414 pigs. Ranges are for values obtained from individual herds (20 to 60 pigs
scored per herd).

2     For redness or irritation: obvious reddening, swelling, or hair loss; for scratches or abrasions: one to three scratches or areas of
abraded skin (>2 cm).

3     For redness or irritation: irritation easily observed as a darker reddening, swelling, and patches of hair loss; for scratches or abrasions:
more than three scratches (usually >2cm) or larger areas of superficial skin loss.
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However, the significant negative correla-
tion between belly nosing and weaning age
(Figure 1) is in agreement with what we
know from a number of laboratory stud-
ies,5–7 and this relationship was apparent
even during our relatively short observation
periods.

A relatively high frequency of belly nosing
was observed in one herd with a weaning
age of 26 days (Herd 4). Piglets in this herd
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Figure 3: Scatter diagram of the percentages of piglets assigned Moderate and
Severe scores for lesions on the abdomen plotted against biosecurity score
(maximum possible score 150), for weaned pigs in 11 commercial herds
observed by video-recording. Each point represents one herd as indicated by
herd number (Table 1). Circled points indicate herds not sampled between 10
and 14 days of age post-weaning. Spearman’s correlation coefficients (rho) and
associated P-values were rs= -0.82, P<.01 for all 11 herds and rs= -0.87, P<.01 for
the subset of eight herds observed 10 to 14 days post weaning.
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were very active during the entire observa-
tion period and also exhibited extremely
high frequencies of nosing or chewing
penmates and aggression compared to all
other herds. Interestingly, this herd also
had the poorest biosecurity score (58) of
the 11 study herds.

The lack of association between observed
behavior and skin scores might have been
due to time of sampling relative to wean-
ing. In a laboratory experiment, Straw and
Bartlett12 found that lesions from belly
nosing were at their maximum 17 to 20
days post weaning; most of our pigs were
examined a week earlier. Injuries to head
and ears most likely occur immediately
after weaning, when aggression due to mix-
ing piglets is highest; our piglets were
sampled well after that time. Alternatively,
other housing or management factors not
associated with the behavior exhibited by
the piglets may have contributed to the
development of the lesions observed in this
study.

The significant negative correlations be-
tween biosecurity scores and percentages of
pigs assigned Moderate and Severe lesion
scores are interesting. Although no causal
relationship between biosecurity measures
and skin lesions can be implied from these
data, the biosecurity score may reflect a
producer’s overall “attention to detail” in

management, that is also apparent in the
number of injuries or general appearance of
the pigs. Producers that use stricter
biosecurity measures may not only have a
higher quality of health management for
their herds, but may also have a higher
quality of environmental management,
paying more attention to factors such as
ventilation or floor or feeder space allow-
ance, which may influence piglet behavior
and resulting injury. Further large scale
studies are needed to identify how various
management factors may affect weaned
piglet behavior.

Implications
• Under the conditions of this study, the

frequencies of belly nosing observed
during short on-farm observations
were negatively correlated with
weaning age.

• Relatively short videotaped samples of
behaviour in commercial nurseries
may be useful in larger scale studies for
investigating the influence of on-farm
factors on piglet behavior.
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