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Abstract

This paper describes the development and pilot-testing of a horse welfare assessment protocol (HWAP). The HWAP consists of the
collective measurement of numerous factors considered likely to affect a horse’s welfare and is thereby designed to provide a holistic
score of its welfare status and to identify potential risk factors. The draft protocol contains 47 measures: 15 animal-based, 24 resource-
based and eight management-based. It was tested in the autumn at two Swedish riding schools using a total of 37 horses of varying
breed, gender and age. Each assessment was repeated after 16–25 days. The results showed that 66% (31/47) of the measures had
over 85% repeatability between assessments. Results indicated occurrence of behavioural issues, eg aggression and avoidance, and
potential risk factors, such as inadequate management routines and feeding regimes. Using the HWAP, the assessment of up to
22 horses could be carried out in one day. Changes were proposed to the draft protocol which included incorporating an ethogram to
assess the human-animal relationship and assessing bit-related injuries. We propose that the protocol might: i) provide a firm basis for
the welfare monitoring of horses; ii) identify important potential risk factors; iii) guide welfare improvement and management practices
for horse owners and stable managers; and iv) contribute to the development of certification schemes for horse facilities.
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Introduction 
Welfare is a multi-dimensional concept. It comprises
physical and mental health, and includes aspects such as
comfort, absence of hunger, thirst, disease and fear
(Blokhuis et al 2010), and not least the animals’ own expe-
rience of their environment (Mellor et al 2009). Thus,
assessing an animal’s welfare status requires protocols that
include a variety of effective and practical measures
covering these different dimensions. The results of such a
holistic assessment can identify welfare problems and
potential risk factors thereby enabling animal owners and
managers to adopt appropriate remedial measures.
Traditional assessment protocols for horses, such as the
Swedish protocol for official welfare controls
(Jordbruksverket 2009) comprise numerous measures but
the majority are resource-based and simply ensure that the
environmental conditions and resources, such as box size,
water availability and noise levels, comply with legal
requirements. In the last decade, such protocols used on
farm animals have been criticised for not assessing the
actual welfare status of the animals themselves (Bracke et al
1999; Blokhuis et al 2003). Indeed, although the available
resources are clearly relevant to welfare, how they relate to
the animals’ actual welfare status is not always clear.
Factors such as management, husbandry methods and
genetic background can have a profound influence on the

relationship between the quality of a resource and actual
achieved welfare (Blokhuis et al 2013). Consequently, there
has been increased focus on implementing animal-based
parameters (observed behaviour, physical condition,
injuries, disease) and identifying related risk factors to
safeguard and improve welfare. Thus, an effective assess-
ment protocol, irrespective of species, should examine
welfare from the animal’s point of view, monitor changes
over time and include management- and resource-based
measures (Sørensen et al 2001). Some protocols already
implement more animal-based measures in farm animals,
notably the Welfare Quality® (WQ®) protocols for cattle,
poultry and pigs (Welfare Quality® 2009a,b,c). 
Horses are individually managed and used mainly for
leisure and sport which makes some of the measures applied
in farm animal protocols less suitable (eg pain from tail-
docking) and may necessitate the inclusion of other
measures (eg time in training). Horse protocols include the
Australian Welfare Protocol (AHIC 2011), the Assessment
Protocol for Horses (Wageningen UR 2012) and Minimum
Standards of Horse Care in the State of California (Miller
2010). Visser et al (2014) specifically assessed the preva-
lence of health disorders and possible risk factors in Dutch
horse stables and showed that a mix of animal-, resource-
and management-based factors are required to enable the
identification of causal factors. Based on the above study
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Table 1   The selected measures in the HWAP categorised within the framework of the welfare principles and criteria
of the Welfare Quality® approach (Blokhuis et al 2013). 

The title of the eighth criterion was altered from ‘Absence of pain induced by management procedures’ into ‘Absence of discomfort
caused by use’.

Welfare principles Welfare criteria Measures in HWAP

Good feeding 1. Absence of prolonged hunger Body condition score (BCS)

Distance to next horse feeding point (roughage)

Height of feed (concentrate trough and roughage)

Time with available roughage

2. Absence of prolonged thirst Availability and cleanliness of water in stable and paddock

Type, height, function and flow of drinker

Good housing 3. Comfort around resting Housing size (group, box or tie-up stall)

Noise level

4. Thermal comfort Thermal discomfort: sweating or shivering

Sum of relative humidity (RH) and temperature (T) in stable

Fresh air inlets in stable

5. Ease of movement Time in training

Housing type (group, box or tie-up stall)

Ceiling height

Paddock size

Time in paddock

Access to pasture on grass

Good health 6. Absence of injuries Lameness

Hoof quality

Farrier intervals

Wounds

Collisions or slipping when moving from stable to paddock

Paddock surface quality

7. Absence of disease Roughage fed without water

Order of feed (concentrates versus roughage)

Coughing

Signs of hampered breathing

Ocular and nasal discharge

Mould and condensation in stable

Skin and coat condition

Signs of scratching in tail and mane

8. Absence of discomfort caused by use Equipment chafing

Rug cleanliness

Appropriate behaviour 9. Expression of social behaviour Possibility of social contact

Group size in paddock

10. Expression of other behaviours Occurrence of unwanted behaviour

Enrichment for feed-seeking behaviour

11. Good human-animal relationship No measures included

12. Positive emotional state Visual horizon in stable
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and the Assessment Protocol for Horses (Wageningen UR
2012), we designed a pilot protocol with the potential to
reliably and objectively assess horse welfare under Swedish
conditions by providing an overview of welfare issues and
possible causal factors (‘risk factors’) through a combina-
tion of animal-, resource- and management-based measures.
The purpose of this study was to test the feasibility of the
protocol in situ, establish whether signs of sub-optimal
welfare were identified, and determine where further
research is required. The horse welfare assessment protocol
(HWAP) was developed using the WQ® criteria and princi-
ples of welfare as a framework to ensure a holistic approach
embracing the various dimensions of welfare. Unlike the
WQ® approach, no attempt was made in this study to
integrate the various measures into scores for different
welfare criteria or principles or to categorise the welfare
quality of the stable. Such integration processes are
necessary to calculate a farm overall welfare score which
enables certification schemes.

Materials and methods

Composing the draft protocol
A literature review yielded a list of welfare measures in
three categories: animal- (AB, measured on the animal
itself), resource- (RB, the animal’s environment or available
resources) and management-based (MB, dependent on
managers’ decisions and management practices). All
measures were discussed with experts (in Sweden and
abroad) who had considerable experience of horses and
welfare assessment: three veterinarians with different fields
of expertise, one certified (by the Swedish Boards of
Agriculture) equine physiotherapist, two certified (by the
Swedish Boards of Agriculture) farriers, three animal scien-
tists (PhDs) and two animal welfare officers working for the
Swedish Government. Each measure was discussed in terms
of: i) relevance to welfare; ii) feasibility in situ; iii) relia-
bility; iv) the WQ® criterion in which it should be placed;
and v) how to score it (scale and definition). 
The title of the eighth WQ® criterion was, in accordance with
Visser et al (2014), altered from ‘Absence of pain induced by
management procedures’ to ‘Absence of discomfort caused
by use’ since the original name refers to activities such as the
dehorning of cattle which is irrelevant in horses.
After expert discussions, 47 non-invasive measures (15 AB, 24RB,
and eight MB) were considered relevant, potentially reliable and
feasible for inclusion in the HWA protocol (see Table 1). 

Stables, horses and assessments
The measures used here were pre-approved by the
Uppsala Ethical Committee for Animal Testing (Permit
reference number C145/11). All assessments were carried
out by one person (SMV) who had previously worked for
two years as an animal welfare officer in Sweden, had
been handling horses on professional and recreational
level for over 20 years and received training in lameness
assessment, physical examinations and BCS scoring. 

For safety reasons no naive horses were used, a number of
horses were also excluded for other practical reasons (eg,
veterinary visit or planned euthanasia between assessments).
No brood mares, foals or stallions were included in this study.
Assessments took place at two riding schools in mid-Sweden
during October and November 2011. The riding schools were
selected because they each had more than ten horses and
personnel available to assist the assessor. In Stable 1, 15 of the
22 present horses and ponies were used in the study. They
were of various breeds (Gotland pony, Swedish Warmblood,
Swedish Coldblood and Norwegian Fjord horse), ages
(4–23 years), gender (one mare and 14 geldings) and a mean
(± SEM) withers height of 1.37 (± 0.2) m. Four horses (six at
the second assessment) were individually stabled in boxes and
eleven (nine at the second assessment) in tie-up stalls. The
horses were ridden for 11.7 (± 7.9) h per week, the stable was
approximately 30 years old with mechanical ventilation and a
ceiling height of 2.71–3.0 m. In Stable 2, 22 of the 30 present
horses were used in the study; these were of various breeds
(Thoroughbreds, Swedish and Polish Warmbloods), ages
(6–19 years), gender (four mares and 18 geldings) and a mean
withers height of 1.64 (± 0.1) m. Twelve (13 at the second
assessment) were housed in individual boxes and ten (nine at
the second assessment) in tie-up stalls. The horses were ridden
for 14.8 (± 4.1) h per week, the stable was less than ten years
old with a computerised mechanical/natural ventilation
system and a ceiling height of 2.96–8.4 m. All the horses in the
study had bedding consisting of wood-shavings, were stabled
at night and kept in groups of various sizes in paddocks during
the day. Stable 1 kept horses in mixed gender groups and
Stable 2 separated them according to gender in the paddocks.
All horses returned from pasture (complete rest and ad libitum
access to grass) within a week prior to the first assessment. 
Assessments began at 0600h before the horses were fed and
let out into the paddocks. 
The simplified lameness assessment (see Table 2[a]–[f] in the
supplementary material to papers published in Animal Welfare
on the UFAW website: http://www.ufaw.org.uk/t-ufaw-
journal/supplementary-material) was novel to both stables that
did not have a routine of assessment on a hard even surface.
Assessments were repeated in Stable 1 after 25 days and in
Stable 2 after 16 days by the same assessor to test the relia-
bility of each measure. The time-period between assessments
was considered long enough to minimise risk of the assessor
remembering previous results in the second assessment and
short enough to minimise actual changes occurring. The
assessor did not review or analyse results between assess-
ments to further minimise risk of bias in results. Stable
managers received no feedback between assessments.
Relative humidity (RH) and temperature (T) were recorded
using a Relative Humidity and Temperature meter (Geo
Fennel model FHT100, Geo-Fennel GmbH, Baunatal,
Germany) outside before entering the stable and inside
before the horses were taken out. All measures of length in
the stables, feed heights, box size etc were recorded with a
laser distance meter (Leica Disto model D2, Leica
Geosystems AG, St Gallen, Switzerland). 
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Statistical analysis
All data were tested for normality using the Ryan-Joiner
test. The results of each individual horse were compared
between assessments and repeatability estimated using
Cohen’s kappa and Kendall’s tau for ordinal data. Results
from kappa analysis were interpreted using the Landis and
Koch (1977) scale. Normally distributed data were analysed
using a paired t-test. Coefficients of variance (CV, presented
in square brackets) were used to analyse continuous data.
Percentage agreement and standard deviation (SD) were
calculated for applicable measures. All analyses were run at
5% significance level using a computer statistics package
(Minitab® version 16.1.0, Minitab Ltd. UK).
Horses assessed in only one of the two assessments were
excluded from analysis. The measures individual feeding
amounts, height at withers, age, time of onset of undesirable
behaviour and yearly access to pasture on grass were also
excluded since they derived from information stated by the
stable manager and did not change between assessments (see
Table 2[f]; http://www.ufaw.org.uk/t-ufaw-journal/supple-
mentary-material). Measures with 100% agreement between
assessments were not analysed (see Table 3 in the supple-
mentary material to papers published in Animal Welfare on
the UFAW website: http://www.ufaw.org.uk/t-ufaw-
journal/supplementary-material).

Results
The results show that 66% (31/47) of the measures incorpo-
rated in the HWAP had over 85% repeatability across two
assessments carried out several days apart (see Table 3 and
marked measures in Table 4 [supplementary material to
papers published in Animal Welfare on the UFAW website:
http://www.ufaw.org.uk/t-ufaw-journal/supplementary-
material]). The time needed to carry out the actual assess-
ment was 10–15 min per horse for animal-based measures,
and the subsequent inclusion of all RB and MB measures
meant that a stable could be assessed in one working day
(less than or equal to 8 h). The assessment caused little
disturbance to management routines.
Significant differences (poor agreement in results)
between the first and second assessment were seen in BCS,
distance to adjacent feeding point, height of concentrate
troughs (in Stable 2), cleanliness of drinkers, sum of RH
and T, open fresh-air inlets, lameness, paddock surface
quality, mould, skin condition and equipment chafing (see
Table 4; http://www.ufaw.org.uk/t-ufaw-journal/supple-
mentary-material). The distributions of scores for
measures rated on an ordinal scale were negatively skewed
in all measures in either one or both assessments (see score
distribution in Table 4; http://www.ufaw.org.uk/t-ufaw-
journal/supplementary-material). 
The RB measures taken with a laser meter showed different
levels of variance in both assessments (mean [± SD] [CV]):
height of concentrate troughs 0.8 (± 0.2) [19.9–20.2%];
height of drinkers in stable 0.9 (± 0.2) [21.9–26.0%];
housing size 7.4–7.8 (± 2.0) [27.2%] and ceiling height
4.9–5.0 (± 2.2) [44.2–44.3%].

Discussion
The HWAP had a high repeatability over two assessments in
66% of the incorporated measures. Moreover, it was shown
that the protocol can be completed within one day for
stables with up to 22 horses and may therefore be acceptable
to horse owners and managers, particularly if future refine-
ment shortens the duration.
Conversely, some measures failed the repeatability test. For
example, the body condition scores (BCS) differed
between first and second assessments at both stables. This
methodology from Carrol and Huntington (1988) is
validated and shown to be repeatable and the assessor was
trained in it. Results therefore most likely reflect a real
change caused by the fact that horses returned from pasture
(complete rest and ad libitum access to grass) immediately
prior to the first assessment and were then used in daily
riding lessons, apparently reducing BCS in horses with a
score above 3 (ie, less overweight). It is therefore still
considered a relevant measure but, as with many others, it
must be placed in the wider context of other potentially
influential variables (eg, season, use of the horse, feeding
regime) and thereby requires regular monitoring. 
Measures of ventilation, RH, T and fresh-air inlets, also
differed significantly between assessments. The manually
regulated inlets were all closed in Stable 1 at both assess-
ments so this precluded any significant change between
assessments regardless of RH and T. Conversely, Stable 2
had automatically regulated inlets with RH and T sensors.
However, the sum values of RH and T in both stables
exceeded the recommended 80 or 90 (Ehrlemark 1994;
CIGR 2012). This may reflect a lack of continuous regula-
tion in Stable 1 and inappropriate settings of the climate
system in Stable 2. Regulation of ventilation systems should
account for variations in the indoor climate and ensure low
sum values of RH and T. Regulation should be a factor to
include in further studies and protocols. Moreover, mould
was seen in both stables at the first assessment; this was
unchanged in Stable 2 and reduced in Stable 1 between
assessments probably because an annual clean took place
during the interim. Mould and other endotoxins occur
naturally in stable air and can cause airway disease
(Wålinder et al 2011). Mould growth depends on air
humidity (Nielsen 1979) so its occurrence may be an
indicator of insufficient ventilation. Written feeding regimes
stated that feed was given four times a day in both stables;
this is normally sufficient to prevent long-term hunger and
reduce health risks if adequate amounts and types of feed are
provided and all horses in this study were assessed as having
access to roughage (hay or hay silage) more than 6 h a day
(Reeves et al 1996; Tinker et al 1997). However, the horses
were not always allowed enough time to finish feeding
before being taken for training or to the paddock. Both
stables removed roughage from the stable when horses were
in the paddock so the horses may not have eaten as much as
stated in the written feeding regimes. This issue was not
revealed by the current measures and illustrates the impor-
tance of including additional information regarding stable
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routines and daily schedules for feeding, training and rest.
The fact that outcomes can change between assessments
(depending on time between assessments) may reflect differ-
ences in prevailing conditions rather than unreliability of the
measures. This can be expected for several RB and MB
variables, eg quality of paddock surface (affected by
weather), time in training (altered individually depending on
a number of factors) etc. Such variables are often indicated
as possible risk factors but their appropriate manipulation
can help to improve horse welfare. Skin condition (AB) was
also inconsistent over time but this can be related to dimin-
ished insect pressure as a result of season, being outdoors or
indoors, to disease or skin disorders. 
Measures such as occurrence of wounds, ocular discharge
and drinker function showed high percentage agreement
between assessments but had (where applicable) very low
kappa values. This reflects the score distribution (towards 0)
for these negatively skewed measures and the fact that some
scores were missing. Both stables had high welfare
standards so hardly any high scores were given and many
measures were scored 0 at both assessments (ie 100%
agreement). This makes it difficult to analyse reliability and
indicates the need for a large sample size with a more
heterogeneous population of horses (ie occurrence of all
possible scores) and more distinct definition of scores. This
sort of skewed scoring, where some scores are lacking or
barely occurring, is common in welfare assessment
(Kristensen et al 2006; D’Eath 2012). Percentage
agreement is good to display reoccurrence of scores in an
easy way but is fairly limited for data that varies very little
(eg RB measures) where, for example, means and standard
deviations along with coefficient of variance can say more
about the nature of the results. 
Measurements taken with a laser meter displayed a degree
of variation as can be seen in Table 4
(http://www.ufaw.org.uk/t-ufaw-journal/supplementary-
material). The highest variation was in ceiling height which
was measured from the top of the bedding to the ceiling.
The higher variation was due to bedding thickness variation
across individual stables. Since it is likely that the instru-
ment measures height correctly this problem could be
solved through measuring from the floor as opposed to the
top of the bedding. Shivering and sweating were not
apparent but such signs of thermal discomfort might only be
expected, and be appropriate as a measure, during more
demanding weather conditions in midsummer or midwinter. 
Several horses shied away from adjacent ones whilst
feeding after visual threats (bared teeth and pinned-back
ears), this was more frequent in tie-up stalls than in boxes.
This observation is in line with previous studies showing
that visual contact with higher ranked horses can hamper
feeding in lower rank horses (Krüger & Flauger 2008),
therefore behaviours such as shying away during feeding
should be included in the HWAP if feasible. 
None of the stables assessed lameness as a daily routine. By
including a simplified lameness assessment, such as the one
in HWAP, early signs of lameness can be picked up and
treatment started at an early stage.

The absence of skin disorders on legs and pasterns at both
stables despite some high scores on paddock surface
indicates that even if paddock surface is a risk-factor, proper
management and preventative measures can prevent welfare
issues occurring. It might also indicate that there were
enough dry patches in the paddock for horses to stand on to
ensure the more muddy parts did not affect horses as much
(Akucewich & Anthony 2007; Scott & Miller 2011). The
low frequency of injuries and wounds could be partly
explained by good management (eg horses were seldom
regrouped [Christensen et al 2011]). Risks of injury were
further reduced because the stables and paddocks were kept
clear of obstacles and other items that could cause injury
which again emphasises the need to include information
regarding managerial routines in welfare assessments. 
Assessment of wounds can be misleading since equipment
chafing can also display as wounds in certain areas, such as
the corners of the mouth. A large-scale welfare assessment
in The Netherlands revealed that over 3% of horses had
open wounds or irregularities in the corners of the mouth
(Visser et al 2014). Therefore, the location of the wound
should be recorded. Such data could inform the future
fitting (and perchance design) of equipment.
The assessment of undesirable behaviour (eg stereotypy and
aggression) took place around feeding time and before the
horses went outside. This is when frequency was expected to
peak (Cooper & Mason 1998). Some horses were aggressive
towards the assessor and other horses in both stables and had
to be held by the handler during the animal-based measures. 

Limitations of the pilot study 
The stables participated voluntarily and it may be that only those
stables already achieving a high level of welfare agreed to be
involved, which might be a selection bias. Having high standards
in regard to welfare may result in skewed outcomes, which was
the case in this study. The sample size in the current study was
relatively small which meant that the statistical analyses were
occasionally affected. The availability of only one assessor
excluded testing for inter-observer repeatability and is a possible
source of error in regards to the assessor remembering previous
results from the first assessment. This risk was reduced however
by blinding the assessor to previous results (not accessing them
or analysing them) between assessments. The time between
assessments was a compromise between minimising the risk
mentioned (requiring a long interval) and preventing the risk of
real changes that could occur as a result of changes in the
weather or injuries to the horses. In order to evaluate if the
HWAP is valid for monitoring changes over long periods, a
longer study is required with several repeated assessments. 
Although the horses primarily included geldings, we do not
know of any studies implying that this might affect results.
Not all horses present at the stables were used in all measures
or even in both assessments since a number were indisposable
due to being away at training, being sold (not present at stable
anymore) or euthanased between assessments due to injuries
unrelated to the study. This reflects the challenges associated
with doing repeated assessments in the field: the sample popu-
lation does not always remain constant. 
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Suggested ways of improving the HWAP
The scoring of all measures should be harmonised to a
scale of 0–2 in accordance with the WQ® system. This
simplifies statistical analyses and can be used when
calculating a farm’s overall score. This applies to
measures such as visual horizon that should be scored
0 = 3–4 sides, 1 = 1–2 sides and 2 = 0 sides. 
The protocol should include a measure of the human-animal
relationship (HAR) since this is currently lacking. A simplified
ethogram could be added where behaviour towards the
assessor (HAR) is scored as 0 = positive (seeking contact, ears
forward), 1 = neutral (little interest in assessor) and 2 = aggres-
sive or avoiding (threatening to bite or kick, moving away).
Identification of the best type of bedding and the most
appropriate thickness would improve horses’ comfort when
lying and reduce the incidence of wounds. 
Measurement of all heights of troughs, ceilings and water
troughs should be conducted from the floor to reduce risks
of the bedding thickness affecting results.
The measure ‘distance from one feeding station to the next’
should be altered to ‘undisturbed feeding in regards to
visual contact with other horses’ and scored as 0 = yes and
1 = no. This is determined by assessing whether the
partition walls allow horses to see each other when feeding. 
There was concern that some horses were led away before
they had finished feeding. The time required for a horse to
either consume its entire roughage ration or voluntarily
move away requires further study.  
The number of horses per drinking point in the paddock should
be included because high-ranking horses were observed
guarding the troughs and deterring others from drinking. 
Several horses displayed aggression or avoidance when
being touched on the back during the physical assessment,
in agreement with the study by Visser et al (2014). This
might be pain-related so palpation of the back muscles
should be added to enable early detection and onset of
treatment to prevent behavioural change. Scored 0 = no or a
small initial reaction that did not occur at a second attempt
and 1 = visible muscle tension and abrupt lowering of back.
To further assess equipment and usage effects, the occur-
rence of bit-related injuries in the lower part of the mouth
(Visser et al 2014) should be scored as 0 = no depigmenta-
tion or sign of chafing, 1 = depigmentation or chafing,
2 = open wounds or depigmentation and chafing. 

Animal welfare implications
The main purpose of the horse welfare assessment protocol
developed in this pilot study was to enable a standardised
detection of possible welfare issues related to management
regimes, housing conditions and use of the horse and to
trigger further analysis of causes and remedial actions.
Feedback of the assessment results to owners and managers
will raise awareness and benefit horse welfare by enabling
informed improvements in housing and management.
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