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Abstract

This pilot study investigates dairy heifers’ perception of ‘positive treatment’ by a human (stroking and brushing) through a test of
appetitive motivation. The hypothesis was that positive treatment by a human results in heifers pursuing a human to seek further
positive treatment. Thirty-seven dairy heifers were assigned to either minimal human contact or positive treatment during rearing
for five minutes per week, for a total of four hours, between ages six to 24 months. Six months dfter treatment ceased, the heifers
were tested in a suite of four sequential tests, conducted while free ranging in their home pen with a group of familiar conspecifics.
The tests explored whether dairy heifers that received positive treatment had: |) a lower flight distance than controls; 2) accepted
initial positive treatment during the test; and (for those who voluntarily re-approached and interacted with the human after the
human had retreated) whether this was due to 3) curiosity; or 4) motivation for further positive treatment. Positive treatment heifers
had a lower flight distance in component | of the test and more of this group voluntarily approached the human compared to the
control heifers. The positive treatment allowed more initial positive treatment (component 2) and sought further positive treatment
in components 3 and 4. It is concluded that ‘positive’ treatment is rewarding for many heifers. It is suggested that positive treatment
constitutes environmental enrichment of dairy cattle and can enhance cattle’s quality of life and the human-animal relationship.
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Introduction

Anthrozoology (the study of human-animal interactions)
provides an insight into the impact that the quality of the
human-animal relationship (HAR) has on various livestock
species. Hemsworth’s comprehensive review (2003)
accepts that negative treatments are perceived as
unpleasant by the animal, causing fear. This fear manifests
as acute and chronic stress responses and exerts an effect
on animal productivity and welfare (Hemsworth &
Coleman 1998). Studies with cattle treated aversively
compared to controls found lower milk yield and higher
residual milk (Rushen et al 1999b), higher returns to
service, ie lower pregnancy rates (Unshelm 1990), higher
free cortisol when measured hours after rough handling
(Breuer et al 2003) and possible evidence of immunosup-
pression resulting in poorer health and thus welfare
(Hemsworth 2003). Studies imposing ‘positive treatment’
(PT: brushing, stroking), assumed to be perceived as
‘pleasant’ by dairy cows and veal calves, have shown
benefits in terms of indicators of welfare (eg lowered
cortisol responses: Boissy & Bouissou 1988; lowered heart
rate: Rushen ef al 2001 and lowered abomasal lesions:
Lensink et al 2000b). In addition, effects on production
(milk let down and flow rate: Bertenshaw & Rowlinson

2001a) have been demonstrated as well as behaviour in
controlled tests (distance kept from an aversive and
pleasant handler: Munksgaard et al [2001], withdrawal
from an approaching person: Lensink ef al [2000a],
reduced time to first interaction with a human and
increased duration of interaction, in a test of response to a
stationary human in the test pen: Bertenshaw & Rowlinson
[2001b]) and sham commercial situation tests (reduced
heart rate during veterinary procedures, eg rectal palpation:
Waiblinger et al [2004]; loading: Lensink et a/ [2000a]).

Those working with cattle have used their own expert
judgement to suggest that “gentle treatment is rewarding
to adult cattle” (Munksgaard et a/ 2001) as “humans...
supply positive things like companionship” (Raussi
2003), “being stroked... seemed to be experienced as
positive by the calf” (Lensink et a/ 2000b) and PT is
‘comforting’ to cattle (Rushen et al/ 2001).

Despite the above, there has been debate as to whether it can
be proved that what humans term ‘positive’ is indeed
positive from the animal’s perspective and studies into states
of animal pleasure have lagged behind other studies of
negative affective states (Duncan 2006). There is a growing
belief that positive mental states with the potential for
enhancing life experience should be given equal importance
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to negative states (McMillan 2005). Anthrozoologists have
identified the need to examine the quality of the human
stimuli in the dairy cow’s environment and those factors
influencing their approach to a human (Rushen et al 1999a;
Breuer et al 2000; Munksgaard et a/ 2001; Hemsworth 2003;
Raussi 2003; Waiblinger et al 2003; Petherick 2005;
Schmied et al 2008) especially under farm conditions
(Boivin et al 2003). In Waiblinger et al’s (2007) comprehen-
sive review of 42 tests measuring response to humans, there
were none investigating a cow’s positive perception of a
human and there remains a dearth of evidence to qualify the
affective experience of cattle in relation to PT.

The few studies to date have had limited success in
confirming that PT is pleasant to animals. Pajor ef a/ (2003)
compared the relative reward of bucket feeding, hand
feeding, talking, PT and a control, via a Y-maze test, with
cows and heifers and found no evidence that PT is
rewarding to cattle although speaking gently was preferable
to shouting. Boivin et al (1998) assessed whether a human
proactively brushing beef calves was a rewarding experi-
ence for the animals but their inconclusive results were
attributed to habituation. They propose confounding factors
of insufficient treatment to reinforce brushing as a positive
experience (50 min over two weeks), and a novel environ-
ment that lowered motivation to approach the human as
social isolation is more aversive than human contact is
rewarding. They suggest that the ‘positive’ nature of inter-
actions requires further investigation.

Ambiguous interpretations of the emotional responses of
animals to situations make it difficult to indicate the valence
(pleasant or unpleasant) of the response (eg cortisol: Paul
et al [2005]) and approach/avoidance: Waiblinger et al
[2003]). Waiblinger et al (2007) suggest more detailed
ethograms may provide considerable information about an
animal’s emotional state and its perception of humans, and
identify this as a research priority. Rousing and
Wemelsfelder (2006) believe an animal’s expressive body
language can communicate its perspective and reflects what
an animal would like in a given situation. A pilot study by
Schmeid et al (2008) explores postural response to PT of
regions of the cow but draws no conclusions on relative
emotional responses, ie which is more pleasurable.

The ‘motivation to re-approach a retreated human test’
detailed in the following paper is a pilot design that seeks to
assess dairy heifers’ perception of ‘positive’ treatment.
When measuring positive aspects of the HAR, the focus
shifts from avoidance to attraction (Waiblinger et al 2007).
Positive motivations are known as appetitive and Kirken
and Pajor (2006) explain that motivation is “the tendency to
perform a behaviour but is understood to reflect the
animal’s desire”. This pilot appetitive test involves analyses
of qualitative details of approach behaviour and posture to
gain information on the motivation of these cattle to interact
with the human, and avoids the confounding factors of
social isolation and novelty of test location.

Cognitive ethologists favour experimental conditions akin
to the usual environment of the animal (Bekoff 1994).
Rousing and Waiblinger (2004) produced high test/re-test
reliability when measuring collective avoidance distance

and, to a lesser extent, approach behaviour of small herds
of European dairy cows tested loose-housed and free-
ranging in their home pens surrounded by their usual herd
mates. Kirkden and Pajor (2006) explain that motivation
tests generally test animals in isolation, due to practical
difficulties of distinguishing responses made by different
subjects and ensuring the correct subject is rewarded, and
cite only two exceptions in mice. Dairy cows in the UK are
managed in free-ranging groups (rather than tie stalls as in
the studies of Munksgaard et al [2001] and Waiblinger
et al [2004]). Cattle’s responses within a group warrant
investigation (Raussi 2003), and Winckler et al (2003)
advocate “on-farm welfare assessment... (which)... should
be based on feasible indicators which reflect the animal’s
state in the context of the housing and management
system... (including)... measures of the HAR”.
Bertenshaw et al (2002) successfully conducted tests of
flight distance in the dairy heifers’ home pen which
depicted manipulation of fear of humans based on PT of
heifers compared to a control group. In situ tests, such as
these, may result in easy-to-implement on-farm assess-
ment procedures for commercial or research purposes, to
assess the quality of the HAR (Petherick 2005).

This paper details a pilot technique designed to investigate
whether PT was rewarding to heifers and is assessed in the
home pen in typical UK management conditions. The
hypothesis is that PT by a human is sufficiently rewarding to
heifers that they are motivated to seek further PT by pursuing
(re-approaching) a retreated human, and that this response is
more than a product of curiosity, indicating that some element
of the interaction with the human was pleasant.

Materials and methods

Thirty-seven Holstein/Friesian heifer calves were taken
from the autumn-born dairy replacements at Cockle Park
Farm, University of Newcastle-upon-Tyne, UK. The heifers
were identically managed according to typical UK commer-
cial practice to six months of age; individually penned and
bucket-fed milk replacer to six weeks, then large-group
housed on straw, with only minimal routine human contact
thereafter (see Bertenshaw et a/ 2007).

Initial assessment of fear

Prior to dividing the heifers into treatment groups at six
months old, two concurrent assessments of their relative
fear of humans were made in order to balance the groups.
The first, a five-minute human-approach test, was assessed
individually in a novel arena (4 x 5 m; length x breadth).
The extent of approach behaviour to a stationary experi-
menter is inversely proportional to the level of fear of
humans (Hemsworth & Barnett 1987). Behaviours
measured included the time taken to move to within one
metre of the experimenter and the amount of time spent in
contact with the experimenter. This equates to Waiblinger
et al’s (2007) classification of tests as “reaction to a
stationary human in the test arena” or ‘RSH-T’. Where
possible, the nomenclature of Waiblinger et a/ (2007) has
been adopted, to allow for standardisation and transparency
in this field of anthrozoology.
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The second test was ‘the forced approach test’ or ‘reaction
to a moving human in the test arena’ (RMH-T; Waiblinger
et al 2007) and this is a direct measure of the animal’s
avoidance of the human stimuli, ie ‘flight distance’. The
experimenter approached from a distance of three metres, at
one pace per second, hand outstretched. At the point at
which the heifer turned away, the distance between the
experimenter’s hand and the nearest point of the animal’s
head was estimated (Johansson et al 1999). It was
conducted immediately after the RSH-T test above. Each
heifer was tested alone and remained in the same arena.

These initial tests were novel to all heifers and conducted by
a non-familiar female experimenter.

Treatment allocation

Heifers were ranked on flight distance and time to enter
within one metre of the experimenter (which were signifi-
cantly correlated, » = 0.37, P <0.001) and then divided into
two groups using the following method: the first ranked
heifer was assigned to group 1; the second and third ranked
heifers to group 2; the fourth and fifth to group 1, etc.

Treatment

One group (n = 18) was randomly assigned the treatment
(T), the other (n = 19) the control (C: minimal human inter-
action; only that associated with routine husbandry). The
treatment group (T) received additional positive treatment
‘PT” where the known female experimenter brushed the
heifer on the head, neck and shoulders with a bristled,
equine-grooming brush. Significantly, the heifer was free
ranging in her home pen and unrestrained, unlike any
published study to date. Treatment was given only when the
heifers did not withdraw from the experimenter’s advances.
Each heifer was targeted for five min once a week by the
same experimenter. If the heifer withdrew from advances,
the experimenter would stay at the edge of her flight zone
for that heifer’s allocated five min, attempting to approach
every 20 s. If the heifer made appreciable movements away
she was not pursued immediately but further attempts
would be made for the remainder of her five min. The
heifers were managed in their treatment group (T or C) and,
in contrast to other studies, the treatment took place in the
current home environment; a field (summer months) or
loose straw pen (winter months), with the animal unre-
strained. Treatment was intermittent over some months due
to management constraints and totalled 245 min between
the approximate mean ages of the group from six to
24 months. Treatment ceased when group calving began as
groups diminished to an unsustainable size for commercial
management. Calving began at 24 months but extended to
28 months for individuals.

Motivation to pursue the retreated human test

The motivation to pursue the retreated human test,
described below, was conducted on heifers after calving
when they were established in the milking herd; on average
two to four months post calving, at a median of five to six
months since treatment ceased.

The test comprised a suite of four sequential components,
assessing the animals’ response to an experimenter deliv-

Exploring heifers’ perceptions of positive treatment 315

ering PT, detailed below. The suite of tests was conducted
with conspecifics present and in the home pen: a free-range,
cubicle shed which measured 80 x 50 m (length x breadth)
(including the parlour) and housed 120 head of cattle. Tests
were conducted after morning milking once the main
feeding period had subsided and all were tested on the same
day. The experimenter represented the only extraordinary
stimulus, minimising disruption to the herd.

Component 1, the flight distance, was the first of the
sequentially-tested behaviours. For this, the experimenter
moved to within three metres of the target heifer and waited
for acknowledgement of her presence by the direction of the
target heifer’s gaze. The experimenter approached the target
heifer and recorded the flight distance (as detailed previ-
ously) and the heifer’s behaviour was recorded as one of
three categories: ‘voluntary approach’ (the heifer moved
towards the experimenter); ‘standing stationary’; or
‘avoidance’ (moved away).

For component 2 (acceptance of initial positive treatment
[IPT]) the experimenter (having approached the heifer) then
attempted to brush the heifer for ten seconds (termed ‘initial
positive treatment’ [IPT]). If she withdrew from the experi-
menter’s IPT she was not groomed and was recorded as not
tolerating IPT (as were those with a flight distance of
greater than zero).

Component 3 (pursuit of the retreated experimenter)
consisted of the experimenter, after IPT, retreating to a
distance of three metres to determine if the heifer would
pursue the individual who had imposed IPT.

Finally, component 4, acceptance of a second bout of
positive treatment (SBPT), consisted of the experimenter
attempting to deliver a second ten second bout of positive
treatment (SBPT) to qualify the heifer’s motivation to
pursue. The posture and behaviour of those heifers that
pursued the experimenter were recorded as follows: a)
lowering the head with forehead approximately 70° to the
floor (offering the poll); b) head lowered, lower mandible
closer to parallel to the floor; ¢) lifting the head (offering the
chin); d) stretching out the neck and resting the chin or
muzzle on the experimenter’s shoulder; e) normal posture
(head up) and f) head up (shaking).

Tests were conducted on the first heifer located by the
experimenter in the home pen from either treatment,
followed by subsequent heifers until all were tested, to
minimise disturbance to the herd. An approach would not be
made if a herd mate was between the experimenter and
target heifer, in these circumstances she would be
approached from a different direction, or later in the testing
session. Heifers were not tested if they were lying in the
cubicles, feeding at the trough or in a location whereby it
was impossible to evade the experimenter. The heifers
remained in the commercial milking herd after this study.

Data were tested for normality of distribution using Levene’s
test. Statistical analysis was then conducted using inde-
pendent z-tests for parametric data and Mann Whitney U
tests for non-parametric data. Cross-tabulation with Pearson
chi-squared tests were also used for categorical data.
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Table | Categories of flight distance of T and C heifers
(expected versus actual).

Positive Control

Flight distance Actual 10 |
0 m; volunta

M VOUNRTY Expected 5.4 5.6
approach

% within those who approached 90.9% 9.1%

% within treatment group  55.6% 5.3%

Flight distance Actual 4 Il
om Expected 73 77
stationary xpecte ) ’
% within those who approached 26.7% 73.3%
% within treatment group  22.2% 57.9%
Flight distance Actual 4 7
>0m;
. Expected 5.4 5.6
avoidance
% within those who approached 36.4% 63.6%
% within treatment group  22.2% 36.8%
Table 2 Acceptance of initial positive treatment

(expected versus actual).

Positive Control

Accepted Actual I 3
initial positive
treatment Expected 6.8 72
% within those initially groomed 78.6%  21.4%
% within treatment group 61.4% 15.8%
Did not Actual 7 16
t initial
accept ML Expected 2 118
positive
treatment % within those not initially groomed 30.4%  69.6%
% within treatment group 389%  84.2%
Table 3 Pursuit of retreated experimenter (expected

versus actual.

Positive Control

Heifers re-  Actual 12 5
hed
approache Expected 83 8.7
% within those who re-approached 70.6%  29.4%
% within treatment group 66.7%  26.3%
Heifers did ~ Actual 6 14
19 -
not re Expected 9.7 103
approach
% within those who did not re- 30.0%  70%
approach
% within treatment group 33.3%  73.7%

Results

Within four weeks of treatment commencing, all but three T
heifers had a flight distance of 0 m in the home environ-
ment, engaged in positive interaction and did so throughout
the treatment sessions.

For component 1 — the flight distance test — the T group had
a smaller flight distance than C (mean 5.8 vs 20.5 cm, mean
rank: 14.67 vs 23.11, U=93.0, P <0.017, Table 1). T heifers
showed a substantial and significant reduction in flight
distance since initial testing, prior to grouping, to testing in
component 1 (T: 1.29 [+ 0.76] to 0.17 [+ 0.09] m, P = 0.004)
whereas C did not (1.1 [£0.66] to 0.61 [+ 0.18] m, P =0.053).
Eighty percent of T had a flight distance of 0 m and 56% of T
voluntarily approached the experimenter (only 5% of C volun-
tarily approached: > = 11.43, P < 0.01). T heifers constituted
91% of the total heifers (from treatment and control) that
approached the experimenter during the flight distance test.

For components 2 and 4, ic acceptance of initial positive
treatment, pursuit of the retreated experimenter and
acceptance of SBPT, the positive group T accepted more
IPT (> = 8.072, P < 0.01, Table 2), pursued the experi-
menter significantly more (y> = 6.060, P = 0.014, Table 3)
and accepted an SBPT (y* = 16.414, P < 0.001, Table 4)
more than the control group.

T heifers constituted 79% of total heifers accepting IPT
(Table 2) equating to 61% of the positive treatment heifers,
84% of the control group did not accept IPT. This was
significantly different from the T hiefers (P < 0.01).

Table 3 shows that the majority of heifers that pursued the
experimenter after her retreat were from the positive
treatment group (71%), with 70% of C not pursuing the
experimenter (P < 0.05).

Again, Table 4 shows that significantly more (61%) T heifers
than expected, participated in an SBPT (11 actual vs 6 expected,
P <0.001). Only 10.5% of C heifers participated in SBPT.

Analysis of data using chi-square (Table 5) shows 66% of T
did not flinch during SBPT, while two control heifers that
received SBPT either stood still or shook their head.

Thirty-three per cent of T heifers offered their head or necks for
PT, a further 33% (T) adopted a relaxed posture with head
lowered. These differences in posture are significant (P < 0.01).

Discussion

This study found that PT of heifers, while free-ranging with
no restraint, was possible, despite concerns that
approaching cattle in group-housed situations may provoke
fear (Hemsworth 2003) and cause the animal to evade the
human (Raussi 2003). This alone provides evidence that the
treatment was not unpleasant. Significant differences in
flight distance confirm that PT can reduce fear in heifers.
The significant differences between the T and C groups in
their motivation to pursue the retreated experimenter and
accept an SBPT through the heifers’ own volition suggests
PT is rewarding to the heifers and a ‘positive’ experience.

Although the mean flight distance for T was 5.8 cm, 80%
had a flight distance of 0 m. Many heifers with a flight
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distance of 0 m had voluntarily approached the experi-
menter, further support for the impact of PT and the heifers’
perception of humans. This additional qualitative informa-
tion demonstrates that a zero flight distance was not simply
a product of habituation.

The data on posture during SBPT (Table 5) show distinctly
different behaviour in T heifers which proactively offered
their chin or poll for PT, compared to C heifers. It is
proposed that the control heifers’ interaction represents a
tentative response as they kept flinching, head shaking or
stoically accepted PT. The postures of T represent more than
habituation, passive acceptance of interaction or curiosity as
their behaviour in pursuit of and during SBPT differ greatly
from Hafez and Bouissou’s (1975) description of curiosity.
A similar number of T heifers which pursued, then went on
to accept SBPT. This dropped appreciably for C, adding
weight to the proposal that the motivation of the T group
was to solicit more PT. The heifer had learned, through a
process of classical and operant conditioning, that the
human stimulus provided a rewarding experience (a rein-
forcer) which could be accessed by being in close proximity
and, in some instances, offering a body part (poll/chin), as
“the animal’s own ‘spontaneously generated’ behaviour is
instrumental in its gaining a reward” (Manning & Dawkins
2005). Had the heifer continued to investigate (sniff/lick),
retreat or engage in another activity around the human it
would be interpreted that they had pursued the experimenter
for some other reason and not the inherent positive affective
state ‘pleasure’ they found in PT. Fraser and Duncan (1998)
also explain the decision to continue an action may be influ-
enced by positive motivational affective state, ie if an
animal experiences pleasure it will continue to pursue the
action, this suggests to the authors that PT was a pleasant
experience and pursuit is a decision, anticipating the expe-
rience to follow. Waiblinger et a/ (2007) ask “can animals
anticipate the consequence of a future interaction with
humans?” The authors would suggest that this test shows
evidence that in this instance they do. Duncan (2006) asks
“can an animal remember a rewarding experience?” In the
face of Boivin ef al’s (1998) postulation that their calves did
not remember positive interaction, the heifers in the current
study had ceased PT several months prior to this test at ages
ranging between 21 and 25 months, suggesting at least four
to seven months duration of recollection for PT. Mendl ez a/
(2000) explain that situations inducing positive emotional
arousal are more memorable than neutral experiences.

The control group’s reaction may reflect the fact that this brief
interaction was insufficiently rewarding. The authors propose
a combination of reduced fear, habituation and increased
exposure to PT is required to reinforce PT as a pleasant expe-
rience, and only cows with low fear of humans will experience
a positive affective state (‘enjoy’) PT. Therefore, PT may have
a limited role for improving welfare in very timid cattle or
those already fearful of humans, based on previous aversive
experiences. However, where fear of humans is likely to
develop, for instance through unpleasant commercial routines
(eg restraint for disbudding, weighing or freezebranding),
there may be opportunities to establish a positive HAR prior
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Table 4 Acceptance of a second bout of positive treatment
(expected versus actual).

Positive Control

Accepted Actual I 2
FPT Expected 6.3 6.7

% within those who accepted FPT 84.6% 15.4%

% within treatment group 61.1% 10.5%
Did not Actual 7 17
accept FPT b pected 7 123

% within those who did not 29.2%  70.8%

accept FP

% within treatment group 389%  89.5%
Table 5 The difference in posture during a second

bout of positive treatment (cross-tabulation).

Posture while Treatment group Total

groomed Positive Control

Stood quietly head % within group 33% 5.3% 18.9%
down (a) and (b)

Offered chin etc % within group 33% 16.2%
for PT (c) and (d)

Stood quietly head % within group 5.3% 2.7%

up (e)

Head shaking (f) % within group 10.5%  5.4%

Did not elicit FPT % within group 33% 789%  56.8%

to these procedures as research by Waiblinger et a/ (2004) has
demonstrated. Hemsworth and Gonyou (1997) identify that it
is the ratio of positive to negative experiences that form an
animal’s perception of humans. A survey of commercial dairy
farm practices in the UK (Bertenshaw 2002; Bertenshaw &
Rowlinson 2008) highlights the prevalence of negative inter-
actions during commercial rearing practices (only 2% of
respondents stated their heifers experience positive interac-
tions, 86% naming four or more aversive procedures). This
suggests there is a need to redress the balance in favour of
positive experiences to reduce dairy heifers’ experientially-
determined fear of humans. This pilot study suggests positive
interaction is a pleasant experience for many heifers and may
be one way of achieving this balance.

The effects of PT during rearing in the current study were a
reduction in flight distance which infers reduced fear and,
thus, an increase in welfare. In a continuation of this study,
heifers which had received PT were also found to have
improved their parlour behaviour (Bertenshaw et al 2007)
which is desirable for both cow and worker welfare. Efforts
to reduce fear of humans should be a standard consideration
of management on commercial farms as, to ignore this,
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contravenes one of the five freedoms (freedom from fear and
distress), devised by the UK Farm Animal Welfare Council
and used as a framework for many livestock codes of practice
and the RSPCA’s Freedom Food Scheme. Spinka (2006)
discusses behaviour patterns in farm animals which he terms
‘luxuries’ (eg use of a rotating grooming brush in cattle)
which are linked with positive affective states, and believes
allowing animals to perform these patterns, associated with
positive emotions, undoubtedly improves their welfare.
Morgan and Tromberg (2007) state that positive interactions
with humans can result in improved well-being. In response
to Schetini de Azevedo et al (2007), citing agriculture as
having the lowest studies into environmental enrichment of
animal enterprises, it is the authors’ suggestion that PT consti-
tutes both social and sensory enrichment and this important
contribution of stockmanship is often overlooked on farms.

The methods described in this pilot study have the advantage
of only requiring minimal technical assistance or facilities
and can be conducted on large numbers of animals, making it
equally suitable for use on commercial farms as in controlled
experiments. Further investigation into test-retest reliability
and with different human stimuli will increase the external
validity of the tests. Due to its convenience, it could be used
at standard times after calving, thus removing another
variable and possible bias, namely time lapse to testing.

It is suggested that the previously described postures (a)-(d)
ie (a) lowering the head with forehead approximately 70° to
the floor (offering the poll); b) head lowered, lower
mandible closer to parallel to the floor; c) lifting the head
(offering the chin) and d) stretching out the neck and resting
the chin or muzzle on the experimenter’s shoulder, all
reflect pleasure. Posture (e) (head up) may be habituation
and (f) (head up: shaking) is proposed to be a tentative
approach. We suggest that further study of heart rate, frus-
tration behaviours when PT is denied, price elasticities
(consumer demand) and choice tests, eg between an
automated brush and a human performing brushing, would
add validity to the interpretations made in this pilot study.

This test on commercially-housed cattle indicates a significant
effect of PT however, the social effects of conducting both PT
and tests on group-housed cattle warrants further investigation.

Animal welfare implications

If PT is rewarding for heifers and reduces fear of humans
(the predominant state of the HAR across our nation’s
farms: Fraser & Broom 1997), then providing heifers the
opportunity to engage in them could improve their
welfare in one of three ways: 1) reducing fear when
humans are present; 2) using the positive affective state to
offset the unpleasantness of a negative handling
procedure or 3) purely hedonistically increasing pleasure
rather than just minimising fear.

It is suggested that positive interaction should be encour-
aged in commercial situations to improve the welfare of
dairy heifers. Singer (1979) believes that as long as a
sentient being is conscious, it has an interest in “experi-
encing as much pleasure... as possible”, while Fraser

(2003) has outlined the ways in which welfare should be
measured and judged and one of these includes the
promotion of contentment. In addition, Webster (2003)
defines good welfare for a sentient animal as “fit and
feeling good” and Boissy et al (2007) believe the
presence of positive emotions should be used in assess-
ment of welfare and quality of life.

Such a simple test could be used to give an indication of the
positive welfare state of cattle around humans on commercial
farms and, thus, an indicator of HAR or ‘stockpersonship’.

Conclusions

This paper provides evidence to support the hypothesis that
PT reduced fear in T heifers and was perceived as positive
in nature by the majority of the treatment group when tested
several months after treatment had subsided. These signifi-
cant differences in behaviour were achieved in commercial
cattle tested in their home pen.
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