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Abstract

Welfare assessment protocols using primarily animal-based measures are believed to give valid information about the welfare of
animals. However, they tend to be time consuming and therefore costly, thus in practice there is often considerable reluctance to use
them. In the present study, the relatively quick to use, simple but non-validated welfare assessment protocol for dairy cattle developed
by the Danish Cattle Federation and the validated comprehensive Welfare Quality® protocol were compared in Danish conditions.
In total, 44 Danish dairy herds were evaluated using the two protocols. The protocols were correlated on four sub-levels (corre-
sponding to the ‘Principles’ in the Welfare Quality® protocol) and on the Overall welfare score. They correlated significantly with
regard to the Principles ‘Good health’ and ‘Appropriate behaviour’. Significant correlations were not found for ‘Good feeding’, ‘Good
housing’, and the Overall score. On the basis of this we changed the Danish Cattle Federation protocol by introducing six new
measures, changing three measuring procedures and omitting two measures. This extended protocol was found to correlate signifi-
cantly with the Welfare Quality® protocol in all four Principles and on the Overall score. The extended protocol still has the advantage
of the original Danish Cattle Federation protocol whereby under Danish field conditions it will take only 2 h to apply as opposed to
7-8 h for the Welfare Quality® protocol. We believe that the extended protocol balances, in a good way, the demands of practica-
bility against its value as a diagnostic test.
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Introduction

Assessment of welfare at farm level seems to give rise to
a dilemma between validity and cost. Assessment
protocols using primarily animal-based measures can
afford direct and valid information regarding how animals
are affected by the way they are being kept and treated,
but they tend to be time consuming and costly. In practice,
therefore, there is often considerable reluctance to use
them. Instead, welfare is often measured by simpler, but
less valid, resource-based measures. The objective of this
paper is to dispel this dilemma and ascertain whether it is
possible to find an animal-based welfare protocol for
dairy cattle which is at the same time speedy, cost
effective and measures states which, collectively, provide
a valid picture of the welfare of the assessed animals.

A wide range of welfare assessment protocols for dairy
cattle currently exist, and new ones are under development.
The number and nature of measures included vary widely.
However, measures included in the protocols are either
resource- /management-based, animal-based or both
(Rushen & de Passillé 1992; Waiblinger et al/ 2001). The

goal of all these protocols is to establish welfare status. At
present, animal-based measures are being emphasised in
more and more protocols as it is believed that these
measures get closer to the actual welfare enjoyed by the
animal (Johnsen et a/ 2001; Blokhuis ez a/ 2010).

One of the most comprehensive and, at the same time,
validated welfare assessment tools are the Welfare
Quality® protocols (WQ). The WQ programme was
designed to develop European standards for on-farm
welfare assessment (Blokhuis ef a/ 2013). Its main under-
lying idea is that welfare is determined with reference to
what matters to the affected animals, ie their mental states
(Botreau et al 2007). Because of this, the WQ protocols
primarily involve animal-based measures of states that are
assumed to be good indicators of underlying mental states.
However, due both to limitations in what is possible to
measure and stakeholder concerns, the protocol contains
some resource-based measures (Miele et al 2011). The
protocol concerning dairy cattle includes 29 validated
measures, and of these only nine are resource- /manage-
ment-based (Forkman & Keeling 2009).
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The WQ protocols are integrated in 12 criteria, four
Principles and one Overall score. The integration procedure
is complex and based on judgments made by a number of
experts; this approach has resulted in a procedure where
different measures are given different amounts of emphasis
(Botreau et al 2009). The scores assigned to the farms are
not relativised to the population; rather an absolute scale is
used. Carrying out the protocol for dairy cattle is time
consuming: on a farm with 200 cows it takes approximately
7 h 45 min to conduct (Welfare Quality® 2009).

This time requirement and the associated costs are seen by
many as a problem. Because of this there is a case for simpli-
fying the protocols. However, so far, this has proved a difficult
task. A recent study attempted to evaluate a reduced WQ
protocol whereby a set of WQ measures were replaced by
predictions building upon the remaining measures; the aim
was to see whether on-farm assessment time could be reduced.
Agreement among the observed and predicted values was
poor to moderate, however, and ultimately the modified
approach was not recommended (de Vries et al 2013).

As in many other European countries, levels of public
awareness of animal welfare issues are high in Denmark, and
in 2005/2006 the Danish Cattle Federation (DCF) decided to
include animal welfare in their business guideline. They
developed a dairy cow welfare assessment protocol using the
hedonistic view that (animal) welfare is constituted by both the
positive and negative experiences, similar to the definition used
by WQ. The protocol emphasises that the information needed
has to be obtained in the shortest time possible using scientific
and practical knowledge (Danish Cattle Federation 2005). The
DCF protocol contains ten animal-based measures, and can be
completed in approximately 2 h on a farm with 200 dairy cows.
The DCF protocol is used as one basis of the present study.

The protocol was intended to help the farmer achieve relative
improvements in the welfare of his or her livestock. Since it
was not originally intended to be used in quality assurance, or
for purposes of certification, a method for summing up the
protocol using absolute values has not yet been established.

Part of the purpose of the animal welfare initiatives set up
by the DCF was to engage in a dialogue with society over
concerns about animal welfare. Ingemann et al (2009)
studied the protocol from this perspective. It was concluded
that the measures used in the DCF protocol might pose a
challenge. The authors claimed that the measures used
could be associated more with economic benefits and
acceptance by farmers than with the need to cover all
relevant aspects of animal welfare, and it was suggested that
this possible conflict could contribute to problems in the
public dialogue and to biases in the protocol. To check for
such biases it is helpful to compare the existing DCF
protocol with the more comprehensive WQ protocol.

The objective of this study was to ascertain whether or not
correlation could be found between the comprehensive WQ
protocol and the existing, less time-consuming DCF
protocol in Danish conditions (Part 1). The DCF protocol is
not as all-embracing as the WQ protocol. Therefore, it can
be assumed that it may be necessary to extend the DCF

protocol. If the need for extension is found in our results
from correlating the original DCF protocol and the WQ
protocol, it will be further investigated whether extension of
the DCF protocol will ameliorate correlation (Part 2). If the
DCF protocol, or a slightly modified version of it, can
deliver results that are in accordance with the Welfare
Quality® protocol it will be shown that it is possible to
simplify animal-based welfare assessment, thereby saving
time and making animal-based welfare assessment more
practicable — at least in Danish conditions.

Part | — A comparison of Welfare Quality®
and Danish Cattle Federation protocols of
animal welfare

Materials and methods

The study was performed as a cross-sectional observational
study. Data were collected during the autumn and winter of
2010/2011 (October—March) in Denmark. Farms in the
study were evaluated using the two welfare assessment
protocols: the Welfare Quality® protocol (WQ) and the
existing protocol designed by the DCF. All data were
collected by the same observer (SNA), who had received
the necessary training in the Welfare Quality® protocol.

Study herds

In total, 63 farms were invited to participate in the study.
The farms had more than 50 cows, all of which were Danish
Holstein-Friesian and used loose housing. Of those invited,
44 agreed to participate.

The total number of cows was 8,106, with a mean of 184 cows
on each farm (range: 101-452). Two of the farms were organic.
Overall, four used deep bedding (the rest using cubicles),
17 used automatic milking, and 27 milked in parlour.

During data collection, all dairy cows were in the facility.
Primiparous, multiparous and dry cows were included,
whereas cows housed in sick pens, young stock and
calves were excluded.

Welfare assessment protocols

The Welfare Quality® protocol

A welfare assessment using the WQ protocol (Welfare
Quality® 2009) was performed on each farm. This protocol
consists of 29 primarily animal-based measures (Forkman
& Keeling 2009), which are used to calculate the satisfac-
tion of 12 Criteria (C1-C12). The 12 Criteria are aggregated
into four Principles (P1-P4) which are ultimately translated
into an Overall score (Overall; OV). The farms obtain a
score for each measure, one for each Criterion, one for each
Principle, and in the end an Overall score. On the three latter
levels the farms can be placed into one of four welfare cate-
gories: ‘Not classified’, ‘Acceptable’, ‘Enhanced’ or
‘Excellent’. The welfare categories assigned in the
Principles and in the Overall score are the ones most used.
The score assigned to the farm is not relativised to the
welfare status of the population; in other words, scores are
absolute (Table 1 summarises the WQ protocol, for further
description of the measures see Welfare Quality® 2009).
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Table | Summary of the Welfare Quality® (WQ) and the Danish Cattle Federation (DCF) protocols (original and extended).
WQ DCF
Pl Principle’ Criteria* Measures Measures
Good Absence of prolonged hunger Body Condition Score (BCS) Body Condition Score (BCS): cows were
feeding (Cl) assigned score |-5. Summed up in three
levels, BCS < 2, 2<BCS<4 and BCS = 4
Absence of prolonged thirst (C2) ‘Water provision’ No measures
‘Cleanliness of water points’
‘Water flow’
‘Functioning of water points’
P2 Good Comfort around resting (C3) ‘Time needed to lie down’ Getting-up behaviour: cows rising were eval-
housing uated on 5 levels, I-2 untroubled

Thermal comfort (C4)

Ease of movement (C5)

P3  Good health Absence of injuries (C6)

Absence of disease (C7)

Absence of pain by management

procedures (C8)

P4 Appropriate

behaviour  (C9)

Expression of social behaviours

Exp of other behaviours (C10)

Good human-animal relationship

(Cl1)

Positive emotional state (C12)

‘Animals colliding with housing
equipment during lying down’
‘Animals lying partly or completely
outside the lying area’

‘Cleanliness of udder/upper legs and
lower legs’

No measures

‘Presence of tethering’

‘Access to outdoor loafing area or pasture’
‘Lameness’

‘Integument alterations’

‘Coughing’

‘Nasal discharge’
‘Ocular discharge’
‘Hampered respiration’
‘Diarrhoea’

‘Vulvar discharge’

‘Milk somatic cell count’
‘Mortality’

‘Dystocia’

‘Downer cows’
‘Disbudding/dehorning’
‘Tail docking’

‘Agonistic behaviour’

‘Access to pasture’

‘Avoidance distance’

‘Qualitative Behaviour Assessment’

getting up, 3-5 troubled getting up

Cleanliness (udder, thigh and legs): cows
were assessed from behind and from one
side on four levels, 1-2 clean, 3—4 dirty

Animals lying partly or completely
outside the lying area
No measures

No measures

Lameness: cows were assessed standing and
walking on four levels, 0 no lameness, 2, 4
and 2G is lameness

Integument alterations: cows are assessed from
one side on four levels, | no alterations, 2 early
stage alterations, 3—4 alterations

Coat condition: the coat was assessed
using four levels, sleek, dull, hair loss and
ringworm

Hoof condition: hoofs were assessed
using three levels, no remarks, length and
asymmetry which were summed up to
remarks

No measures

Positive behaviour: presence of grooming
(social licking) and caudal licking

No measures

Confidence: measured as avoidance
distance in the barn on five levels; -3
describes sufficient confident behaviour,
4-5 describes insecure behaviour

No measures

The DCF protocol is described in detail in Appendix |. For a more detailed description of the WQ protocol, see Welfare Quality (2009).
t P1-P4: Principle | to 4; ¥+ CI1-Cl2: Criteria | to 12.
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Table 2 Presentation of the percentiles (rounded figures in percent) found for the results for the 44 farms when using

the Danish Cattle Federation protocol (see Appendix I).

Factor 25% best farms 25% second-best farms 40% second-worst farms 10% worst farms
(Score 4) (Score 3) (Score 2) (Score 1)

Untroubled getting up 100 94-99 79-93 63-78

Sufficient confident behaviour 95-100 88-94 73-87 51-72

Hoofs, no remarks 100 100 96-99 65-95

No lameness 87-100 77-86 55-76 44-54

Clean 89-100 74-88 44-73 26-43

No integument alterations 45-86 28-44 4-27 0-3

Early stage integument alterations 14-32 33-39 40-63 64-78

Integument alterations 0-14 18-27 28-49 50-67

BCS <2 0 0 -8 9-14

2<BCS<4 100 97-99 87-96 82-86

BCS = 4 0 0 -8 9-12

Coat, sleek 100 100 97-99 93-96

Coat, dull No animals

Coat, hair-loss 0 -4

Coat, ringworm -3 4-7

The percentiles are used to assign each farm a score for being either among the 25% best, the 25% second-best, the 40% second-
worst or the 10% worst. For example, for a farm to receive score 4 (being among the 25% best) in ‘Untroubled getting up’ 100% of
the animals must rise without problems, if only 80% of the animals rise without problems then the farm receives a score 2.

Table 3
Quality® protocol.

Correlations between the Danish Cattle Federation protocol (original and extended) and the Welfare

WQ and DCF protocol

WQ and extended DCF protocol

Spearman p P-value Spearman p P-value
Pl Good feeding -0.1894 0.2181 0.3937 0.0082*
P2 Good housing 0.1834 0.2333 0.6069 < 0.0001%*
P3 Good health 0.6662 < 0.0001* 0.7785 < 0.0001*
P4 Appropriate behaviour 0.4541 0.0020* 0.3601 <0.0163*
Overall score 0.1590 0.3026 0.4730 0.0012*

WQ: Welfare Quality® protocol;
DCF: Danish Cattle Federation protocol;
* Significant finding.

On-farm assessments started approximately 15 min after
morning feeding (0415-0900h). The recommended sample
size was used (Welfare Quality® 2009), in total 3,051 animals
were inspected (mean 69 cows per farm, range: 51-91).

The existing welfare assessment protocol developed by the
Danish Cattle Federation

The DCF welfare assessment protocol consists of ten
animal-based measures: Lying-behaviour (ie the
number of cows lying outside the cubicles were counted
when the area of the cows was entered in the morning);
Positive behaviour (ie grooming [social licking] and
caudal licking); Getting-up behaviour; Confidence

(measured by avoidance distance); Hoof condition;
Integument alterations; Lameness; Body condition;
Cleanliness of udder (including teats), thigh and legs;
and Coat condition (see Table 1; for further description
of the measures see Appendix 1 [available at the supple-
mentary material to papers published in Animal Welfare
section at the UFAW website, www.ufaw.org.uk]).
During its development, the protocol was tested on
40 farms in Denmark and 60 in Sweden, but has never
been released as a finished tool for use in Danish dairy
production. In Sweden, a protocol resembling the
DCF’s is used by the Swedish Dairy Association
(Svensk Mjolk, Fraga Kon) (Anonymous 2013a).
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Table 4 Water provision in the seven farms which ranked better in the DCF protocol.

Farm Number of animals Trough/bowl Number of animals

Number of animals Score WQ: 2, insufficient; |,

in group allowed if partly sufficient allowed if sufficient partly sufficient; 0, sufficient
I 17 2x[25cm 62 41 2
2 101 3x130ecm 97 65 2
38 3x39cm 29 19 2
3 133 3x170em 127 82 2
4 109 3x132em 99 66 2
172 5x110ecm 170 3 2
| x 68 cm
6 90 I x[I5cm 180 120 0
2x270 cm
| x 68 cm
6l 2x[19em 59 39 2
7 14 2 bowls 30 20 0
105 2x183cm 164 109 0
| x 290 cm
64 2 bowls 75 50 |
| x 183 cm

Insufficient water provision: farm |-6, partly insufficient water provision: farm 7.

In this study, the DCF protocol was performed together
with, and on the same animals as, the WQ protocol. The
recommended sample size was used; in total, 1,288 animals
were inspected (mean 29 cows per farm, range: 26—40).

The measures used in the DCF protocol have never been
put through calculations giving sub-scores or a final score.
To be able to correlate the DCF protocol with the WQ
protocol it was necessary to sum up the DCF measures. In
the protocol used by the Swedish Dairy Association,
measures are summarised using four percentiles: these
place the farm among the 25% best farms, the 25% second-
best farms, the 40% second-worst farms and the 10% worst
farms for each measure. This approach was applied to the
DCEF protocol, and the farms were subsequently assigned a
score for each measure — ie they received a score of 4
when they were among the 25% best and score of 1 when
they were among the 10% worst. In order to approximate to
the WQ protocol the measures were later summed up in
relation to the four Principles and to the Overall score. In
this procedure (in contrast with what happens in the WQ
protocol) no weighting of the measures occurred (Table 1
summarises the DCF protocol).

Statistical analysis

For statistical analysis the software SAS JMP© 10 (SAS
Institute Inc, SAS Campus Drive, Cary, NC, USA) was used.

Welfare Quality® protocol

The Welfare Quality® calculations, which were performed
by INRA (Institut National de la Recherche Agronomique),
France, followed the outline in the protocol (Welfare
Quality® 2009). The data collected on farms were typed
into Excel® spreadsheets, with one for each farm. Each
dataset was randomly checked for entry errors.

The Danish Cattle Federation protocol

Data collected on the farms were typed into an Excel®
spreadsheet for each farm and randomly checked for entry
errors. Distributions for each measure were calculated and
each farm assigned to one of the four percentiles, when
among the 25% best they received score 4, when among the
10% worst they received score 1 etc (for percentiles, see
Table 2). The measures for ‘Lying behaviour’ and ‘Positive
behaviour’ were removed from the calculations, because no
animals were found to be lying outside the cubicles and
because grooming (social licking) and caudal licking
occurred on all farms.

Comparison of the two welfare assessment protocols

The WQ protocol and the DCF protocol were compared
using Spearman rank correlation. The correlations were
performed on the Principles (P1-P4) and on the Overall
score (OV). Correlation was performed on the continuous
scores which were given to the farms and not on the welfare
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Table 5 Data on the two Welfare Quality® (WQ)
measures, ‘Time needed to lie down’ and ‘Collisions
with housing equipment during lying down’.

Farm Mean time needed to  Collision with equipment

lie down (s) (%)

Farms ranking better in the DCF protocol

I 6.58 50.00
2 6.45 62.50
3 6.33 38.46
4 721 56.25
5 6.66 68.75
6 6.43 69.25

Farms ranking better in the WQ protocol

I 6.25 10.00
2 5.99 6.67

3 6.72 16.67
4 4.97 54.55

DCEF protocol: Danish Cattle Federation protocol.

categories (Excellent, Enhanced, Acceptable and Not classi-
fied). Where a Principle failed to attain significant correla-
tion, the farms which differed by more than 20 Spearman
ranks were identified and the measures contributing to that
Principle tested. The goodness-of-fit test was used to
determine whether or not data followed a normal distribu-
tion, and then either the Student’s #-test or the Wilcoxon-
Mann-Whitney test was performed to see if the measures in
the two protocols agreed.

Results

Protocol correlation

Using the Spearman rank correlation a significant positive
correlation was found between WQ P3 and DCF P3 (‘Good
health’), p = 0.6818, P < 0.0001 and between WQ P4 and
DCF P4 (‘Appropriate behaviour’), p = 0.4541, P = 0.0020.
However, no significant correlation was found between WQ
P1 and DCF P1 (‘Good feeding’), WQ P2 and DCF P2
(‘Good housing’) and WQ OV and DCF OV (Overall
assessment; for correlations; see Table 3).

In WQ P1, only lean animals are given a weight when
the measures are summed up into Criteria and Principles
(Welfare Quality® 2009). In DCF P1, all three levels of
Body Condition Score (BCS) are assigned a score. To
align the DCF and WQ protocols when looking at BCS,
the three BCS levels were reduced to one (BCS < 2).
Following this correction, the correlation between WQ
P1 and DCF P1 was still not significant (p = —0.0769,
P =0.6198), for that reason the three BCS levels used in
the DCF protocol were retained.

Principle | — Good feeding

No significant correlation was found between WQ P1 and
DCF PI. It was found that eight farms were ranked much
higher in the DCF protocol and another eight farms were
ranked much higher in the WQ protocol. The variations
could be due to one or more of the 12 parameters included
in Principle 1 (see Table 1): number of animals on farm;
sample size; Criterion 1 (WQ); Criterion 2 (WQ); propor-
tion of lean cows in WQ; proportion of fat cows in WQ;
proportion of cows with BCS < 2 in DCF; proportion of
cows with 2 < BCS < 4 in DCF; proportion of cows with
BCS > 4 in DCF; water provision (sufficient, partly suffi-
cient, insufficient) (WQ); cleanliness of water points (clean,
partly clean, dirty) (WQ); water flow (sufficient, insuffi-
cient) (WQ); and functioning of water points (working
correctly, malfunctioning) (WQ).

The eight farms which received a much better score in the
DCF protocol had a significantly lower score in Criterion
2 (WQ), P =0.0063. None of the farms had animals with
a BCS > 4 (DCF), P = 0.0164, and in seven out of the
eight farms water provision was found to be either partly
sufficient (one farm) or insufficient (six farms),
P =0.0056 (see Table 6). In the WQ protocol, sufficient
water provision is defined as at least one water bowl for
10 cows or 6 cm of trough per cow; and partly sufficient
water provision is defined as at least one water bowl for
15 cows or 4 cm trough per cow (Welfare Quality® 2009).
Water provision is not measured in the DCF protocol (for
water provision on the seven farms, see Table 4).

The eight farms which received a much better score in the
WQ protocol had significantly more animals with BCS > 4
(DCF), P =0.0032 (see Table 6).

Principle 2 — Good housing

No significant correlation was found between WQ P2 and
DCF P2. Six farms ranked much better in the DCF protocol,
and another four ranked much better in the WQ protocol.
The variation could be due to one or more of the 13 parame-
ters included in Principle 2 (see Table 1): number of animals
on farm; sample size; Criterion 3 (WQ); Criterion 5 (WQ);
access to pasture/outdoor loaf; proportion of dirty cows
(WQ); proportion of clean cows (WQ); proportion of cows
colliding with equipment (WQ); proportion of cows lying
outside the cubicles (WQ); proportion of clean cows (DCF);
proportion of dirty cows (DCF); proportion of cows with
normal getting-up behaviour (DCF); and proportion of cows
with abnormal getting-up behaviour (DCF).

The six farms which received a much better score in the DCF
protocol had a significantly lower score in Criterion 3 (WQ),
P = 0.0064. These six farms had significantly more animals
demonstrating normal getting-up behaviour (DCF), P=0.0292
as well as significantly fewer animals showing abnormal
getting-up behaviour (DCF), P = 0.0292 (see Table 6).

Criterion 3 in the WQ protocol covers behaviour around
lying down. On the 44 farms, 560 lying events were
recorded with a mean of 12.7 events on each farm (range:

© 2014 Universities Federation for Animal Welfare
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Table 6 Diverging farms are farms with a rank discrepancy of more than 20 between the results of the WQ protocol
and those of the Danish Cattle Federation protocol. Measures included in the table are those that differ significantly
between the diverging farms and all farms.

Principle | — Good feeding

Farms ranking better in DCF protocol

Farms (n) Mean SD Lower 95% Upper 95% P-value Goodness-of-fit

WwQ C2 All 44 68.34 37.78 56.85 79.83 0.0063 < 0.0001
Diverging farms 8 2225 3721 -886 53.36
BCS = 4 (DCF) All 44 285 3.60 1.76 3.95 0.0164 < 0.0001
Diverging farms 8 0.00 0.00 0.00 0.00
Water provision (WQ) All 44 0.68 0.80 0.44 0.93 0.0056 < 0.0001
Diverging farms 8 1.63 074 1.00 2.25
Farms ranking better in WQ protocol
BCS = 4 (DCF) All 44 285 3.60 1.76 3.95 0.0032 < 0.0001
Diverging farms 8 7.18 293 472 9.63
Principle 2 — Good housing
Farms ranking better in DCF protocol
WQ C3 All 44 2801 [11.71 2445 31.56 0.0064 < 0.0001
Diverging farms 6 16.50 0.00 16.50 16.50
% Normal getting up (DCF) All 44 91.99 9.06 89.23 94.74 0.0292 < 0.0001
Diverging farms 6 98.81 291 9575 101.87
% Abnormal getting up (DCF) Al 44 8.02 9.06 5.26 10.77 0.0292 < 0.0001
Diverging 6 .19 291 -1.87 4.25
Farms ranking better in WQ protocol
WQ C3 All 44 28.00 [1.71 24.45 31.56 0.0348 < 0.0001
Diverging farms 4 40.15 577 3097 49.34

DCEF: Danish Cattle Federation protocol;
WQ: Welfare Quality® protocol;
BCS: Body Condition Score.

6-24). Time needed to lie down was recorded using a
stopwatch. The mean length of time needed to lie down
(farm level) was 6.01 s (range: 3.63-9.26 s). During the
lying-down event it was noted whether the cow collided
with the housing equipment. In WQ, a farm is considered to
have a serious problem if lying down takes more than
6.30 s; a farm has a moderate problem if lying down takes
between 5.20-6.30 s; and a farm is considered normal if
lying down takes less than 5.20 s. A farm is likewise consid-
ered to have a serious problem when collisions with
equipment are observed in more than 30% of the lying-
down events; a farm has a moderate problem if collisions
are seen in 20-30% of the lying-down events; and is normal
if collisions occur in less than 20% of the lying-down events
(Welfare Quality® 2009). Here, seven of the farms scored
normally in terms of time needed to lie down, 18 had a

moderate problem, and 19 had a serious problem. Where
collisions were concerned, nine of the farms scored
normally, three had a moderate problem, and 32 had a
serious problem. For lying-down behaviour in the ten farms
with a rank discrepancy of more than 20 ranks (see Table 5).

It was found that the four farms which received a much
better score in the WQ protocol had a significantly
higher score in Criterion 3 (WQ), P = 0.0348 (for
results, see Table 6).

Discussion

A significant correlation was found between the WQ
protocol and the DCF protocol in respect of two of the four
Principles: P3 (Good health) and P4 (Appropriate
behaviour). However, no such correlation was found for P1
(Good feeding) and P2 (Good housing).
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Principle | — Good Feeding

Principle 1 contains measures for ‘Absence of prolonged
hunger’ and ‘Absence of prolonged thirst’. The score for
‘Absence of prolonged hunger’ in the WQ protocol uses a
Body Condition Score (BCS) which categorises the cows as
being lean, regular or fat. In the DCF protocol a 5-scale
BCS is used, but the result is summarised to three levels
(see Appendix 1). Examination of the three different BCS
categories revealed significant agreement between the two
protocols with respect to the scoring of lean animals, but not
for animals scored as regular or fat. In the score generation
procedure for the criterion ‘Absence of prolonged hunger’
in the WQ protocol only scores for animals which are lean
are used (Welfare Quality® 2009). To render the results
more comparable a decision was made to apply a score to
the farms only for their percentage of animals with BCS <2
in the DCF protocol. This did not, however, result in a
significant correlation between the two P1 scores. In P1 (see
Table 6) the eight farms which ranked better in the DCF
protocol had no animals with BCS > 4. These farms were,
as a consequence, placed among the 25% best farms and
received a score of 4 in this measure. Given this high score,
the farms will be interpreted as having better welfare in the
DCEF protocol. The eight farms ranking better in the WQ
protocol had animals with BCS > 4, resulting in a lower
DCEF score and an interpretation of poorer welfare.

The DCF protocol contains no measures for absence of
prolonged thirst. The WQ protocol, on the other hand,
contains four measures; these are all resource-based, as no
useful animal-based measure was found (Forkman &
Keeling 2009) (see Table 1). The ‘Water provision’ measure
from the WQ protocol was found to affect the difference in
ranking between the protocols. Of the eight farms which
ranked better in the DCF protocol, seven had either only
partly sufficient (one farm) or insufficient (six farms) water
provision in the WQ protocol (for water provision, see
Table 4); and because of poor water provision, the farms are
scored as having poorer welfare in the WQ protocol than
they have in the DCF protocol. Investigation of the seven
farms in question showed that none of the animals from the
sample were clinically dehydrated, as shown by lack of
eyeball recession and assessment of skin elasticity. No
queuing around the water points was observed on any of the
farms, the water points were all functioning and all farms
had at least one water provision site that was clean (as
defined by the WQ protocol). Dairy cows thrive in temper-
atures between 5 to 25°C (Hemsworth ef al 1995; Roenfeldt
1998). According to the Danish Meteorological Institute,
mean summer-time temperatures in Denmark, over the
period 20022011, were: June 14.8°C, July 17.3°C, and
August 17.1°C (Anonymous 2013b). This could suggest
that being unable to consume large quantities of water is
less of a problem in Denmark since the mild climate would
mean less water consumption than in a hotter climate.
Access to water is, however, an important prerequisite of
animal welfare (Hemsworth et al 1995; Igbokwe 1997;
Farm Animal Welfare Committee 2013), and we believe

that a measure for it should be included in the DCF
protocol; moreover, this can be done without the protocol
taking longer to perform.

It could be argued that the BCS scale used in the DCF
protocol should be replaced with the BCS scale used in the
WQ protocol, as the latter is validated and relatively simple
(Leach et al 2009a). Fat cows risk developing metabolic
disorders, and this could have implications for welfare
(Roche et al 2009). Given this, it may be argued that the
proportion of fat cows should be given negative weight in a
welfare protocol. Again, this change would not affect the
time taken to conduct the DCF protocol.

Principle 2 — Good housing

Principle 2 contains measures for ‘Comfort around resting’
(C3) and ‘Ease of movement’ (C5). In the WQ protocol,
four measures are included in the criterion for ‘Comfort
around resting’; in the DCF protocol only two measures are
included. In the WQ protocol two measures are included in
the criterion for ‘Ease of movement’; whereas no measures
are included in the DCF protocol (see Table 1).

For this principle, the six farms which ranked better in the
DCEF protocol had significantly more animals with untrou-
bled getting-up behaviour (DCF) and significantly fewer
animals with troubled getting-up behaviour (DCF) (see
Table 6). This gives the six farms a high (good) score in
both getting-up behaviour categories (DCF). The six farms
also had a significantly lower score for Criterion 3
(‘Comfort around resting’) in the WQ protocol, and thus
better welfare according to the DCF protocol. The four
farms ranking better in the WQ protocol had a significantly
higher C3 score in the WQ protocol. As getting-up
behaviour (DCF) is part of C3, and as no differences
between the farms were found in C5 (‘Ease of movement’),
all differences in the principle ‘Good housing’ can be
assigned to C3. The other measures included in this
criterion are: cleanliness (WQ and DCF); time needed to lie
down (WQ); animals colliding with housing equipment
during lying down (WQ); and animals lying partly or
completely outside the lying area (WQ). In terms of clean-
liness, the two protocols agree significantly about the total
number of dirty animals.

The DCF protocol includes animals lying partly or
completely outside the lying area, but this was left out of the
calculations because no animals were observed lying
outside the cubicles when this was checked at the beginning
of the DCF protocol (see Appendix 1). During data collec-
tion for the WQ protocol only two animals in all were
scored as lying partly or completely outside the lying area,
and therefore this measure could not be ascribed any signif-
icance. The six farms which ranked better in the DCF
protocol were all scored as having a serious problem in
‘Time needed to lie down’ (WQ) and in ‘Animals colliding
with housing equipment during lying down’ (WQ). The four
farms which ranked better in the WQ protocol all scored
normal on ‘Time needed to lie down’, and three of the four
farms scored normal on collision with equipment (for
behaviour around lying down, see Table 5).
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Table 7 Summary of the Welfare Quality® (WQ) and the extended Danish Cattle Federation (DCF) protocols. The
DCEF protocol is described in detail in Appendix I. For a more detailed description of the WQ protocol, see Welfare
Quality® (2009).

WwWQ Extended DCF
Principle* Criteria* Measures Measures
Good Absence of prolonged hunger (Cl) Body Condition Score (BCS) Body Condition Score (BCS):
feeding Assessing procedure as the WQ protocol
Absence of prolonged thirst (C2) ‘Water provision’ ‘Water provision’

‘Cleanliness of water points’

‘Water flow’
‘Functioning of water points’

Good Comfort around resting (C3) ‘Time needed to lie down’ Cleanliness (udder. thigh and legs): cows
housing were assessed from behind and from one side

‘Animals colliding with housing on four levels, 1-2 clean, 3—4 dirty

equipment during lying down’

‘Animals lying partly or completely Animals lying partly or completely
outside the lying area’ outside the lying area

‘Cleanliness of udder, flank/upper legs ~ ‘Time needed to lie down’

and lower legs’ Assessing procedure as the WQ protocol

Animals colliding with housing equipment
while lying down
Assessing procedure as the WQ protocol

Thermal comfort (C4) No measures No measures
Ease of movement (C5) ‘Presence of tethering’ No measures

‘Access to outdoor loafing area or pasture’

Good health Absence of injuries (C6) ‘Lameness’ Lameness: assessing procedure as the WQ
protocol
‘Integument alterations’ Integument alterations: cows are assessed from

one side on four levels, | no alterations, 2 early
stage alterations, 3—4 alterations

Absence of disease (C7) ‘Coughing’ Coat condition: the coat was assessed

‘Nasal discharge’ using four levels: sleek, dull, hair loss and

‘Ocular disch , ringworm
cufar discharge Hoof condition: hoofs were assessed using:
‘Hampered respiration’ no remarks, length and symmetry
‘Diarrhoea’ Dystocia: assessing procedure as the WQ
Vulvar discharge’ protocol
ulvar discharge Mortality: assessing procedures as the WQ

‘Milk somatic cell count’ protocol
‘Mortality’ Milk somatic cell count: assessing
. L, procedure as the WQ protocol
Dystocia
‘Downer cows’

Absence of pain by management  ‘Disbudding/dehorning’ No measures

procedures (C8) “Tail docking’

Appropriate Expression of social behaviours ‘Agonistic behaviour’ No measures
behaviour (C9)

Expression of other behaviours ~ ‘Access to pasture’ No measures

(Cl0)

Good human-animal relationship ~ ‘Avoidance distance’ Confidence: assessing procedure as the

(C11) WQ protocol

Positive emotional state (C12) ‘Qualitative Behaviour Assessment’ No measures

* P1-P4: Principle | to 4;
+ CI-CI2: Criteria | to 12.
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From the above it can be concluded that differences between
the two protocols’ scores for the principle ‘Good housing’
are due to differences in the way behaviour related to resting
is measured; and that the protocols agree on the scores for
cleanliness. Getting-up behaviour from the DCF protocol
cannot be directly compared with the measure ‘Time needed
to lie down’ from the WQ protocol. The measures included
in the WQ protocol concerning ‘Comfort around resting’
also contribute with more weight in the total score, thereby
nullifying the significant agreement in cleanliness.

In the development of the WQ protocol a number of behav-
ioural measures focusing on resting were tested for validity.
It was found that both consistency over time and correlation
between observers were significant in connection with both
‘Time needed to lie down’ and ‘Collision with housing
equipment during lying down’ (Brorkens et al 2009). Getting-
up behaviour could easily be replaced by these measures in
the DCF protocol without significantly increasing the time
required, since only recording of six lying down events per
farm is required (Welfare Quality® 2009).

Principle 3 — Good Health

The two protocols were in agreement over Principle 3. In
the DCF protocol four measures are included in P3:
lameness, integument alterations, coat condition, and hoof
condition. In the WQ protocol 14 measures are included in
P3: lameness, integument alterations, coughing, nasal
discharge, ocular discharge, hampered respiration,
diarrhoea, vulvar discharge, milk somatic cell count,
mortality, dystocia, downer cows, disbudding/dehorning,
and tail docking (see Table 1).

There were no farms that reached either the warning
threshold or the alarm threshold for coughing, nasal
discharge, ocular discharge, hampered respiration,
diarrhoea or vulvar discharge (Welfare Quality® 2009).
One farm reached the warning threshold of 2.75% for
downer cows, and four reached the warning threshold of
2.75% for dystocia. With mortality, 15 farms reached the
warning threshold of 2.25% and 25 reached the alarm
threshold of 4.5%. With milk somatic cell count, eleven
farms reached the warning threshold of 8.75% and
29 reached the alarm threshold of 17.5%. The criterion
‘Absence of pain induced by management procedures’ in
the WQ protocol is irrelevant in Danish conditions, because
in Denmark the disbudding/dehorning of cattle is only
allowed using thermocautery and anaesthesia (Anonymous
1997), and routine tail docking is prohibited (Anonymous
2003). Although only two measures of good health are
shared by the protocols, they agree. As the coughs counted
in the WQ protocol were found to be few and diffuse they
can probably be ascribed to food or water going down the
wrong way, rather than illness. Animals housed in sick pens
were not included in any of the protocols; this could be one
explanation why nasal discharge, ocular discharge,
hampered respiration, and vulvar discharge, were not seen.
In the WQ protocol, diarrhoea is defined as having loose,
watery faeces below the tail head on both sides of the tail;
the area affected should be at least the size of a hand. In the

study, only nine animals representing six farms were classi-
fied as having diarrhoea. Diarrhoea can affect welfare and is
an important measure to include (Canali et al 2009).
However, during development of the WQ protocol, it was
recommended that the consistency of faeces be looked at, as
opposed to watery faeces below the tail head, as it repre-
sents a better indicator of diarrhoea (Canali et al 2009). If a
measure for diarrhoea is to be included then we suggest that
the initial recommendation is adopted.

It can also be argued that it is necessary to include dystocia,
mortality, and milk somatic cell count, in the DCF protocol,
as these measures are important to animal well-being, and
as a rather large percentage of the farms reached the thresh-
olds set by the WQ protocol. In Denmark, databases
including these parameters exist; data could thus be easily
extracted. The introduction of these measures will therefore
not lengthen the time needed to perform the DCF protocol.
It can further be argued that it is relevant to replace the
lameness scale in the DCF protocol with the one used in the
WQ protocol, as this measure has been validated in the
latter protocol (Leach et al 2009b).

Principle 4 — Appropriate behaviour

The two protocols were also in agreement over Principle 4.
One measure (confidence) is used in the DCF protocol,
whereas four measures (agonistic behaviour, access to
pasture, avoidance distance and Qualitative Behaviour
Assessment [see Table 1]) are used in the WQ protocol.

All 44 farms received the highest index score, of 100, for
agonistic behaviour (WQ). Only two of the five measures
used to address agonistic behaviour in the WQ protocol
were recommended as useful (Laister et al 2009a). The non-
existent variability may suggest that these measures can be
excluded under Danish conditions.

Not all farms gave cows access to pasture, but this did not
affect the overall agreement. Access to pasture is not an
animal-based measure. On pasture, cows can perform
aspects of natural behaviour, but high yielding cows may
face problems meeting their dietary requirements. Weather
conditions and the opportunity to find shelter are important
for the cow, and studies have found that cows show a pref-
erence for indoor housing in poor weather conditions
(Charlton et al 2011). Access to pasture is often included in
welfare assessment protocols relating to dairy cows, and
consumers appear to prefer animal welfare-friendly produc-
tion systems that allow natural living when asked about
welfare (Terragani & Torjusen 2007; Napolitano et al
2010). However, there is a risk that clarity and transparency
will be lost when a protocol which is set up to obtain an
indication of whether the cow itself shows positive or
negative reactions to its treatment is mixed up with
measures of the resources that have been provided with the
aim of improving welfare.

Avoidance distance was measured differently in the two
protocols: in the DCF protocol it was measured in the barn
(AD), and in the WQ protocol it was measured at the
feeding place (ADF). During development of the WQ
protocol both AD and ADF were found to be reliable and
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valid (Windschnurer et al/ 2009). With the WQ protocol, a
decision was made to use the ADF. The ADF seems more
applicable, and therefore the recommendation here is to use
it instead of the AD in the DCF protocol.

Qualitative Behaviour Assessment (QBA) is a relatively
new method which uses a qualitative approach to sum up
the demeanour and context of the animals being observed
(Wemelsfelder 1997; Wemelsfelder et al 2000). To date,
little is known about this method and its quality. A number
of studies have shown good inter-observer reliability but,
equally, others have failed to do so (Brscic et al 2009;
Minero et al 2009; Bokkers et al 2012). The results of
studies investigating correlations between QBA and quanti-
tative measures are also mixed (Napolitano et al 2012;
Stockman et al 2012; Andreasen et al 2013).

In the DCF protocol, measures for positive behaviour, such
as grooming (social licking) and caudal licking, are included.
As these behaviours occurred on all farms they did not affect
the result. It is doubtful whether grooming (social licking)
and caudal licking should be included in a simplified welfare
protocol, since the meaning, or welfare-significance, of these
behaviours is, as yet, not greatly understood. A study,
performed during the development of the WQ protocol,
which examined social licking, supported the idea that social
licking does have a calming effect, but this kind of behaviour
might also be performed to reduce social tension and indi-
vidual stress responses, and therefore it cannot be viewed as
a solely positive indication (Laister et al 2009b).

From the above, we suggest that the original DCF protocol
is extended in order to achieve a more all-embracing
approach with six new measures: ‘Water provision’ (P1);
‘Time needed to lie down’ (P2); ‘Collision with housing
equipment’ (P2); ‘Dystocia’ (P3); ‘Mortality’ (P3); and
‘Milk somatic cell count’ (P3). Further, we recommend that
three of the procedures used in the DCF protocol are
replaced by the validated procedures used in the WQ
protocol; ‘BCS’ (P1); Lameness scoring’ (P3); and
‘Confidence’ (Avoidance distance) (P4). We also recom-
mended leaving out ‘Positive behaviour’, ie grooming and
caudal licking and ‘Getting-up behaviour’ from the DCF
protocol. These improvements can be done without
expanding the time-frame of the DCF protocol.

Below, we present the results reached when correlating the
WQ protocol with the extended DCF protocol.

Part 2 — Extending the Danish Cattle
Federation welfare protocol

Materials and methods

The study herds and the WQ approach are the same as
presented earlier.

The extended DCF protocol now consists of 14 measures
and, of these, 13 are animal-based and one is resource-
based (see Table 7).
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Statistical analysis

The statistical analysis software and the approach used for
the WQ protocol were presented earlier.

The extended Danish Cattle Federation Protocol

Six new measures have been included, three measures have
changed measuring procedure and two have been excluded.

‘Water provision’ is incorporated in the protocol. The result
reached in the WQ protocol is directly transferred to the
extended DCF protocol as the approach used in the WQ protocol
has been carefully prepared (Forkman & Keeling 2009).

When looking at ‘Time needed to lie down’ the raw data
retrieved on each farm have been used, this is also the case
with ‘Collision with housing equipment’. Data concerning
‘Dystocia’, ‘Mortality’ and ‘Milk somatic cell count’ have
been retrieved from databases with the same basic consider-
ations used in the WQ protocol (Welfare Quality® 2009).

For each of the three measures (‘BCS’, ‘Lameness’ and
‘Confidence’), which had the measuring procedure changed
to the procedure used in the WQ protocol, the animals
inspected in the DCF sample size were sought out in the
WQ sample size and the results for these animals were
transferred to the extended DCF protocol.

As described earlier, percentiles were found for each of the
14 measures and the farm was ascribed a score from 1-4.
Again, ‘Lying behaviour’ was excluded from the calculation
as no animals were found to be lying outside the cubicles.

Comparison of the WQ protocol and the extended DCF protocol

The protocols were compared using Spearman rank correla-
tion. Again, the correlations were performed on the continuous
data on the Principles (P1-P4) and on the Overall score (OV).

Sensitivity, specificity, positive predictive value (PPV) and
negative predictive value (NPV) were calculated using a 2 x 2
table for all four principles (P1-P4) and for the Overall score
(OV). For calculation, a farm was considered to have good
welfare when classified as either ‘Excellent’ or ‘Enhanced’ in
the WQ protocol and as either among the 25% best farms or the
25% second-best farms in the extended DCF protocol. A farm
was, on the other hand, considered to have poor welfare when
classified as either ‘Acceptable’ or ‘Not classified” in the WQ
protocol and as either among the 40% second worst farms or
the 10% worst farms in the extended DCF protocol.

Results

Using the Spearman rank correlation significant positive
correlations were found between all four Principles and also
on the Overall score (see Table 3).

OV had a sensitivity of 0.82, a specificity of 0.73, a PPV of
0.75 and an NPV of 0.80. P1 had a sensitivity of 0.71, a
specificity of 0.50, a PPV of 0.63 and an NPV of 0.59. P2
had a sensitivity of 0.93, a specificity of 0.47, a PPV of 0.45
and an NPV of 0.93. P3 had a sensitivity of 0.83, a speci-
ficity of 0.55, a PPV of 0.23 and an NPV of 0.95. Finally,
P4 had a sensitivity of 0.57, a specificity of 0.51, a PPV of
0.18 and an NPV of 0.86.
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Discussion

Extending the DCF protocol is a move towards encom-
passing more aspects of animal welfare and can be done
without increasing the time-frame. Significant correlation
with the WQ protocol is reached on all tested levels. It is
important to consider the validity of measures when
replacing existing measures with new ones. The mere fact
that there is a good correlation in the current data set does
not mean that the two protocols necessarily measure the
same thing in all contexts. In the present study, we believe
that the measures included in the extended DCF protocol all
possess face validity, as is the case with the measures used
in the WQ protocol, and they can therefore be argued to
measure and reflect welfare. Furthermore, the relatively
homogenous population (only Danish dairy herds) secures a
uniform context. Despite this argument, only moderate
correlation was found looking at Pl and P4. ‘Water
provision” was in the extended DCF protocol incorporated
in C1, which resulted in a moderate correlation in P1. That
the correlation is only moderate can, we believe, be ascribed
to the fact that the WQ protocol does not take fat animals
into consideration, whereas in the extended DCF protocol
the score is affected negatively by the occurrence of fat
animals. Also, only a moderate correlation was found when
looking at P4 (both when comparing WQ to the original and
the extended DCF protocol). In the extended DCF protocol,
the measure of ‘Positive behaviour’ was excluded and only
confidence (avoidance distance) represented this Principle.
Agonistic behaviour (WQ) was, as previously argued, not
included, as all farms reached the same score. A possible
reason for the moderate correlation for P4 could be that the
measures for positive behaviour, ie grooming and caudal
licking in the DCF protocol and access to pasture and
Qualitative Behaviour Assessment in the WQ protocol, add
a perspective not captured by avoidance distance. However,
as previously discussed, access to pasture is not an animal-
based measure and studies have reached opposing conclu-
sions concerning the animal welfare effect of pasture.
Regarding the other measures that were excluded it can be
speculated that they give an impression of the cow’s mental
well-being. However, studies conducted using the measures
have, as is the case with access to pasture, given conflicting
results (see previous discussion) and, therefore, it is difficult
to argue that they should be included in a simple welfare
assessment protocol. Research conducted on the measures
should, of course, continuously serve to evaluate this and
the measures could be included if there turns out to be suffi-
cient evidence for doing so.

In the calculation of sensitivity, specificity, PPV and NPV
the results of the WQ protocol are used as a gold standard.
When looking at sensitivity, specificity, PPV and NPV the
correlations found were supported. High sensitivity was
found for OV, P1, P2 and P3 and high NPV was found when
looking at OV, P2, P3 and P4. When deciding to use a
simplified animal welfare assessment protocol it is
important to be aware of the increased risk of both false
positives and false negatives, ie the increased risk of scoring

farms as having poor welfare when this is not the case and
the increased risk of scoring farms as having good welfare
when this is not the case. Even though the sensitivity, speci-
ficity, PPV and NPV reached for the OV are relatively high
the results still indicate the possibility of both false
negatives and false positives. However, when looking at the
time saved, approximately 6 h on a farm with 200 dairy
cows, and the objective of wanting to have animal-based
measures used in practice, we believe that the extended
DCF protocol correctly balances the demand of practica-
bility against the value as a diagnostic test.

Another potential point of criticism when looking at the
DCEF protocol is the sample size used. In WQ, 3,051 cows
were inspected which corresponds to 38% of the population.
In the DCF protocol (extended and original), 1,288 cows
were inspected which corresponds to 16% of the population.
Increasing the sample size will increase the time require-
ments for the DCF protocol. Again, with a reference to the
similarities in the population and the aim of identifying
farms with overall poor welfare, we believe that the power
lost when using a smaller sample size is defendable.

However, to further support the above findings a study
using the whole extended DCF protocol and the WQ
protocol should be conducted.

For summarising the DCF protocol four percentiles were
used. The percentiles are based on the population in which
the welfare assessment is performed, and therefore the cut-
offs found are relative and will change when general
welfare levels in the population change. In the WQ protocol,
by contrast, the scores assigned to each farm are absolute
and independent of the population (Welfare Quality®
2009). This makes the WQ protocol a more appropriate tool
for comparing farms across different countries, and for use
in labeling. However, when it comes to the problem of how
to aggregate measures relating to different principles and
criteria, the WQ involves a complex method. To deal with
various ethical concerns the WQ protocol uses weights that
are based on judgments from a number of experts. The
weights reflect the importance the experts assign to each
measure (Botreau ef al 2009). Since, in that way, a number
of both factual and ethical assumptions will be buried in one
aggregation procedure, the result may end up being opaque
for most users, and far from simple (Veissier ef al 2011). In
light of this, it might therefore be better to use a more trans-
parent and slightly less advanced method of summarising
measures. If a simple, animal-based welfare assessment
protocol, such as the DCF protocol, is implemented, the
emphasis should be on making the summarising of the
protocol independent of the population, but not dependent
on weightings and threshold between acceptable and unac-
ceptable welfare conducted in an opaque way.

Both the WQ protocol and the DCF protocol were applied
by the same observer (SNA). High inter-observer reliability
has been found for many of the measures used in the WQ
protocol (Forkman & Keeling 2009), and the WQ
programme confirms that assessors can execute the protocol
after receiving training (Anonymous 2013c). Many of the
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measures used in the DCF protocol resemble the measures
in the WQ protocol (see Welfare Quality® 2009 and
Appendix 1) and, therefore, inter-observer reliability ought
to be satisfactory. However, a study confirming inter-
observer reliability among DCF protocol observers would
improve the standing of the DCF protocol.

A clear difference between the WQ and the DCF protocols is
that the latter was developed specifically for Danish condi-
tions, while the former is a more generalised procedure for
use in different countries. Care should therefore be taken in
interpreting the DCF results as valid across many differing
contexts and environments. In further efforts to develop
simple protocols, the range of conditions over which they are
to be applied must be taken into consideration.

The DCF protocol was developed by the professional
organisation representing cattle farming in Denmark, the
Danish Cattle Federation. The DCF represents the interests
of Danish cattle farmers, primarily dairy cattle and, as
Ingemann et al (2009) have pointed out, this could poten-
tially provide “a conflict between the best possible welfare
for the animal and the best possible income for the farmers”.
In view of this, a bias in the DCF’s chosen measures might
be suspected. The findings in this study do not, however,
support this suspicion.

Animal welfare implications and conclusion

This study shows that a simplified, animal-based welfare
assessment protocol for dairy cattle in Danish conditions
can be constructed. The protocol would be practicable and
need not be too time consuming in its application.

Two out of four principles were found to correlate signifi-
cantly when the original DCF and the more complex WQ
protocols were compared. When extending the DCF
protocol with several measures making the approach
encompass more aspects of animal welfare, correlation
between the two protocols was obtained on all levels
(Principles and Overall score). The extended DCF protocol
can be used without increasing the time needed to carry out
the welfare assessment. We therefore conclude that a
procedure based on the less time consuming, extended DCF
protocol can be used to summarise the more comprehensive
WQ protocol in Danish conditions. The adoption of the
extended DCF protocol, or simple protocols resembling it,
will save both time and money, and this ought to encourage
uptake by the dairy industry. More widespread use of
animal welfare assessment at farm level could be a way to
improve cow welfare. This will not only benefit the cows; it
may also improve consumer confidence.
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