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ABSTRACT
This study compared the outcome of the Swedish Official Control (OC) with that of two other well-
established protocols for assessing animal welfare in dairy cows, ‘Ask the Cow’ (AC) and Welfare
Quality (WQ). Forty-one farms already scheduled for an official control were assessed by the
three protocols on the same day. The hypothesis was that farms would be ranked similarly in
terms of best and worst, irrespective of the protocol used. A second aim was to explore
whether any of the animal-based quantified measures in AC and WQ could be candidates to
improve OC. The eight farms with most remarks in OC (3–5) were ranked in the range 19–40 in
AC and 5–37 in WQ. The only correlation observed (r = 0.40, P = 0.009) was between the
rankings in AC and OC. Candidate measurements to improve OC taken from AC and WQ are
quantifying individual body condition and cleanliness and recording skin lesions.
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Introduction

A high level of animal protection and good animal
welfare is important from an animal perspective, but
also because consumers demand high-quality food pro-
duced by healthy animals kept in a sound environment
(Berthe et al., 2012; KilBride et al., 2012). However, there
is neither an international protocol nor a gold standard
for animal welfare assessment of dairy cows, although
the Welfare Quality (WQ) protocol has been used in
several scientific studies carried out in different countries
(e.g. Radeski et al., 2015; Van Os et al., 2018; Gieseke
et al., 2022; Barry et al., 2023). Concerning housing and
management of dairy cows, there are yet no specific
European Union (EU) regulations in place, but general
rules on keeping farm animals are included in Council
Directive 98/58/EC (European Commission, 1998). In
Sweden, the Animal Welfare Act (2018:1192; Swedish
Government, 2018) and Ordinance (2019:66; Swedish
Government, 2019) are applicable to animals kept by
humans, with specific paragraphs regarding dairy
cows. In addition, specific regulations concerning cattle
are in place (SJVFS 2019:18, Case No L 104, Swedish
Board of Agriculture, 2019).

Assessments of animal welfare are generally based on
management-, resource- or animal-related parameters.
The first two, also called input-based parameters, refer

to animal care and the environment influencing the
animals. The outcome, i.e. how the animals are
influenced by their environment, is assessed using
animal-based parameters (Keeling, 2009; Radeski et al.,
2015). Animal-based measures are commonly applied
in animal welfare science (Keeling, 2009; Sandgren
et al., 2009). In contrast, Swedish animal welfare
legislation has a preventative focus (Lundmark et al.,
2016), and therefore the official animal welfare control
(OC) conducted by County Administration Boards
(CABs) in Sweden primarily involves resource-based
measures. This is in accordance with current EU
legislation, which also relies on providing resources
and management (Blokhuis et al., 2010).

In 2010, the Swedish Dairy Association launched an
animal-based scoring system called ‘Ask the Cow’ (AC).
This protocol is used as a benchmarking advisory tool
and focuses on welfare of cows, young stock and calves.
As mentioned, another protocol in use in Europe is the
WQ system, which originated from an EU-funded research
project running from 2004 to 2009 with the aim of
increasing animal welfare in the food production chain.
In this study, OC was compared with the outcome of
WQ and AC protocols. To our knowledge, this is the first
study to apply different protocols in practice to the
same set of farms in Sweden. The aim was to compare
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how 41 dairy farms were ranked using the three different
animal welfare protocols with the starting hypothesis that
the best and worse farms in OC also would be identified
as the best and worst in AC and WQ, respectively. A
second aim was to investigate whether the ranking
obtained correlated with data on production, reproduc-
tion and mastitis on the farms, with the hypothesis that
some correlations with production data would be
observed, as earlier reported (Sandgren et al., 2009;
Otten et al., 2020). Such information could be used to
support implementation of good farm practices. If the
AC and WQ protocols indicated poor welfare where OC
did not, changes in the Swedish official control could
be warranted.

Material and methods

Participating counties and farms

To make the work practically feasible, it was carried out
in collaboration with the Swedish CABs, i.e. the regional
authorities responsible for the OC (checking animal
welfare at farms). At one of their meetings, we had the
opportunity to present the project, after which four
CABs representing most of Sweden geographically
voluntarily agreed to participate in the project. Collabor-
ation with CABs also provided the opportunity to train
animal welfare inspectors so that they could implement
the WQ protocol. The collaboration with the CABs made
it possible to visit the farms and carry out all three

assessments (OC, AC, WQ) at the same time on the
same day. The assessments were performed by three
assessors in parallel. The study was carried out in
spring 2011, before the cows had access to summer
pasture. Forty-one farms were recruited from the four
CABs. Ten dairy farms in each of the four CAB areas
that were already scheduled for an OC inspection were
selected for inclusion, plus an additional farm in one
county. Accordingly, since the farms already were
planned to undergo an animal welfare control by the
CABs, farmers did not participate on a voluntary basis
primarily, which could induce a bias towards farmers
with special interest in animal welfare, and potentially
more homogenous farms from an animal welfare per-
spective. Nevertheless, the farmers agreed to be
assessed by the WQ and AC assessment, and all
farmers confirmed in writing their willingness to partici-
pate. All farms were part of the Swedish National Milk
Recording (NMR) system, but had not been assessed pre-
viously by the AC or WQ protocol.

Three animal welfare protocols were compared: (1)
OC: Swedish official animal welfare control (Swedish
Board of Agriculture, Supplementary Material S1); (2)
AC: Ask the Cow (Swedish Dairy Association, Sup-
plementary Material S2); and (3) WQ: Welfare Quality
(Welfare Quality Network, Supplementary Material S3).
An overview of the parameters assessed in these three
different animal welfare protocols is provided in
Table 1. More information can be found below and in

Table 1. Comparison of the Official Control (OC), Ask the Cow (AC) and Welfare Quality (WC) protocols in terms of animal-based,
management-based and resource-based measures included in assessments on farms with dairy cows.
Category Parameter OC1 AC WQ2

Animal-based Body condition Yes Yes* Yes
Cleanliness Yes Yes* Yes
Hooves Yes Yes No
Hairless patches, and lesions/swellings No Yes* Yes
Lameness No Yes Yes
Standing/lying in the stall No Yes No
Rising behaviour No Yes No
Lying behaviour No No Yes
Behaviour No To a low extent Yes
Vermin, parasites No Yes* Yes
Health Partly Yes* Yes
Competition at the feeding table Yes Yes Yes
Calves, young stock Yes Yes* No
Avoidance distance No No Yes

Management-based Competent personnel Yes No No
Daily observations Yes No No
Daily/yearly cleaning Yes No No

Resource-based Water access and hygiene Yes Yes Yes
Space requirements Yes No No
The stall interior and floor Yes Indirect Indirect
Air quality Yes No No
Day light Yes No No
Bedding material Yes No No
Noise Yes No No

1All questions in the OC checklist are answered ‘Yes’, ‘No’, ‘Not checked’ or ‘Not applicable’, and relate to all animals on the farm.
2Assessment is done on 35 cows, and in some cases (*) on 35 young stock and 35 calves in addition.
3Number of animals is 30–73, depending on the size of the herd.
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Supplementary Material S1–S3. Two of the farms were
not included in the WQ assessment, since an avoidance
distance test (see below) could not be carried out due to
the stall interior (not enough space in front of the cows
to approach them properly). Therefore, the WQ assess-
ment was incomplete for those farms. Another farm
was excluded from the WQ ranking due to missing
data. Since it turned out that the maximum remarks
achieved in OC were five, no detailed ranking was feas-
ible, therefore the level of remarks were compared in OC
instead of the rankings.

Training of assessors for the study

The OC inspectors and the AC assessors were experi-
enced and worked regularly with the respective assess-
ment program, so no additional training was provided
in these cases. Both OC and AC assessors regularly
perform calibration exercises. The WQ protocol had
not been used in Sweden before this study, so training
on the system was provided for experienced OC
animal welfare inspectors from the four participating
CABs. This comprised a three-day training course given
at the animal research facility at the Swedish University
of Agricultural Sciences (SLU), Uppsala, and included
practical guidance on live animals, exercises involving
assessments of animals on video clips and an inter-
observer agreement test. The inter-observer agreement
test included 28 WQ parameters, performed on live
animals (20 cows), regarding body condition score
(BCS), cleanliness, health issues, skin condition, lesions
and locomotion (Supplementary Table S1). The two
instructors, experienced scientists in animal welfare,
decided the correct value for each cow and each par-
ameter (silver standard). If the instructors did not
agree, the measure was excluded from the calculations.
The inter-observer agreement test on the WQ par-
ameters was in agreement with the silver standard to
88 ± 17% (Range 17–100; Supplementary Table S1).

A total of 24 individuals performed the animal welfare
assessments: 10 animal welfare inspectors from the par-
ticipating CABs carried out OC on farms as routine
official inspections, six AC-trained assessors from the
Swedish Dairy Association conducted the AC assess-
ments and eight WQ-trained animal welfare inspectors

from the participating CABs conducted the WQ assess-
ments (Table 2). Assessors were only responsible for
one protocol each (OC, AC or WQ), and all three assess-
ments of each herd were performed at the same time on
the same day. Assessor to be used at the different farms
was decided by the regional CAB and for AC by the
Swedish Dairy Association.

Animal welfare assessment according to the
protocols

Swedish official animal welfare control (OC)
During an OC inspection, animal facilities are checked in
terms of e.g. space allowance, lighting, noise and air
quality (Supplementary Material S1). In the OC checklists,
each parameter corresponds to a statutory requirement,
i.e. the animal welfare inspector ticks ‘Yes’ (in compli-
ance with the legislation), ‘No’, ‘Not checked’ or ‘Not
applicable’ for the different parameters (Swedish Board
of Agriculture, 2022). Questions about water supply to
animals in the OC checklist focus on whether the
system is designed, dimensioned and positioned so
that it allows calm and natural intake, and whether the
requirements on access to water and water quality are
met (see Supplementary Material S1). The assessment
takes around one to two hours, depending on herd
size and identified deficiencies.

Ask the Cow (AC)
In the AC protocol, assessments are made at both herd
and individual level. At herd level, the Cow Comfort
Index (CCI), determined as proportion of cows in cubi-
cles/stalls that are lying down, is assessed, since lying
is suggested to be important for good animal welfare
(Jensen et al., 2005). Competition between animals for
feed is rated as low, medium or high risk of competition
behaviour. The number of water bowls or centimetres of
water trough is documented, as is the hygiene status of
water sources. In addition, the presence of abnormal
behaviour, such as stereotypies, is recorded. At the indi-
vidual cow level, rising behaviour is assessed, where the
cow should be able to rise without difficulty with no hes-
itation longer than five seconds. Body condition score,
cleanliness, hoof condition, skin lesions and lameness

Table 2. Assessors (A–Y) applying the official control (OC), Ask the Cow (AC) and the Welfare Quality (WQ) protocols on the 41
participating dairy farms (1–41). Number of farms assessed by each assessor is given in brackets.
Assessment protocol Farm 1–10 Farm 11–20 Farm 21–31 Farm 32–41

OC A(5), B(2), C(1), D(1), E(1) F(10) G(9), H(2) I(7), J(3)
AC K(10), L(10) M(11) N(4), O(4), P(2)
WQ Q(5), R(5) S(10) + T(4)1 U(11) + V(11)1 X(10) + Y(2)1

1The assessments were made in collaboration.
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are recorded (see Supplementary Material S2). A farm
visit takes around three to four hours.

Welfare Quality (WQ)
The WQ protocol is based on four principles: good
feeding, good housing, good health and appropriate
behaviour. A WQ assessment starts with an ‘avoidance
distance test’, assessing the human–animal interaction.
The assessor approaches cows standing at the feeding
table until signs of animal withdrawal emerge or until
the assessor can touch the muzzle of the cow (Welfare
Quality, 2009; Radeski et al., 2015). If the cow avoids
the assessor, the observed distance between assessor
and cow is estimated. The assessor also assesses social
behaviour (taking into account only aggressive inter-
actions such as head butt, displacement and chasing
up), lying behaviour, body condition, cleanliness and
lesions. In addition, a qualitative behaviour assessment
of how the animals behave and interact with each
other is performed by observing the entire herd for
20 min and assessing 20 different parameters on a
min–max scale, to gain an overall view of the herd and
the expressive quality of the activity at group level. Par-
ameters used at herd level include observations on
whether the animals are active, relaxed, fearful, agitated,
calm, content, indifferent, frustrated, friendly, bored,
playful, positively occupied, lively, inquisitive, irritable,
calmless/uneasy, sociable, apathetic, happy or distressed
(Welfare Quality, 2009). The number of water bowls or
length of water trough is documented (should be
more than one water point per cow, according to WQ)
and water flow and cleanliness of water sources are
noted. For a short version of the WQ assessment proto-
col, see Supplementary Material S3. The duration of the
assessment varies between four and eight hours (Blo-
khuis et al., 2010), depending on the size of the herd.
WQ only assesses dairy cows (adult animals) and con-
tains no protocols for assessing calves and young stock
(Brscic et al., 2019).

Herds, production data and health data

The number of cows per herd in the 41 herds ranged
from 12 to 268. The largest herd had almost twice as
many cows as the second largest (n = 139), and the
median herd size was 55 cows (mean 65 cows). The
average herd size in Sweden at the time was 66 cows
(Swedish Board of Agriculture, 2023). Twenty-two of
the participating herds had tie-stalls and 19 had a
loose-housing system. Yearly milk production was
9554 ± 897 kg energy-corrected milk (ECM) per cow
(range 7676–11,855 kg ECM/cow). Cow- and herd-level
data were obtained from the NMR database, including

information about milk production, reproduction,
health and mastitis history for individual cows.

Data processing and statistical analyses

The AC ranking was calculated from the outcome of 12
parameters: proportion of lean, fat, dirty, severely dirty
and lame cows, proportion of cows with long hooves,
asymmetric hooves, lesions, severe lesions, rising pro-
blems, and proportion of cows lying outside the cubicles
and standing in the cubicles, based on the 35 assessed
cows. The overall ranking of the herds according to
the WQ protocol was based on the sum of scores for
the four welfare principles: good feeding, good
housing, good health and appropriate behaviour.
These calculations were made by staff at the French
National Institute for Agriculture, Food, and Environ-
ment (INRAE, France), who originally took part in devel-
oping the WQ protocol for dairy cows. Based on the
outcomes of the WQ and AC assessments, the herds
were ranked 1–38 or 41 (where 1 was the best and 38/
41 the worst). If two herds received the same value,
this was considered a tied ranking and the next
number in the series was excluded. The ranking of
farms according to OC was based on the number of
negative remarks, i.e. less complains resulting in a
lower (better) ranking.

The proportions of lean and fat cows were analysed
by a t-test. The proportions of dirty cows and lesions
were not analysed statistically, since the methods for
registration differed. Correlation analysis was performed
between remarks on OC and rankings in WQ and AC pro-
tocols and between remarks/rankings and NMR data
(SAS, Version 9.4, SAS Institute Inc., Cary, NC, USA)
using the PROC CORR function and regression equations
were created in Excel (Microsoft Excel, Microsoft Corp.,
Redmond, Washington, USA). Rankings of tie-stalls and
loose-housing systems according to the different proto-
cols were compared using a Wilcoxon two-sample test
(SAS, Version 9.4, SAS Institute Inc., Cary, NC, USA). For
correlations and comparisons, P-values <0.05 were con-
sidered significant. Results are presented as mean ± SD if
not stated otherwise.

Results

Ranking of herds and correlations between
protocols

The number of (negative) remarks per herd in OC ranged
from 0 to 5 and the eight farms with most remarks (3–5
remarks) were ranked in the interval 19–40 in AC and 5–
37 in WQ (Table 3). There were 18 farms with no remarks
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in OC, and these were within the ranking range 1–36 in
both AC and WQ (Table 3). There was a weak to moder-
ate positive correlation (r = 0.40, P = 0.009) between
remarks in OC and the AC ranking, but no correlation
(P > 0.05) between OC remarks and the WQ ranking, or
between the AC and WQ rankings (Figure 1).

The 41 herds as a whole received 55 remarks in OC
out of 1763 possible (41 farms × 44 parameters, i.e.
3%), the most common (n = 11) being lack of a back-
up system to ensure sufficient air regeneration in a
mechanically ventilated animal house and/or lack of an
alarm system to signal a ventilation breakdown. The
second most common remark (n = 8) concerned calf
housing, e.g. calves were kept in individual pens after
eight weeks of age, which is not permitted under EU
legislation (Council Directive 2008/119/EC of 18

December 2008, European Commission, 2008), and
thus not under Swedish legislation. In AC, the 41 herds
received 624 remarks out of 1876 possible (33%), with
the most common remarks concerning lesions (39 of
41 farms, mean 28% of cows) and asymmetrical
hooves (33 farms, mean 23% of cows). In WQ, there
were 680 remarks out of 1083 possible (63%), the most
frequent being that all 41 farms had cows with dirty
legs (mean 68% of cows at herd level), dirty hindquarters
(50%), hairless patches (61%) or lesions (32%).

Tie-stalls versus loose-housing system

In WQ, tie-stalls were rated significantly lower (mean
ranking 25 ± 10) than loose-housing systems (mean
ranking 13 ± 10) (P = 0.001), but there were no differ-
ences according to AC (P = 0.5, mean ranking 20 ± 13
for tie-stalls and 22 ± 11 for loose-housing systems) or
OC (P = 0.7, mean number of negative remarks 1.4 ±
1.7 for tie-stalls and 1.3 ± 1.7 for loose-housing systems).

Correlations between protocols and NRM data

No correlations were found between the NRM data (kg
ECM, calf mortality, mastitis, percentage of cows with
>70 days between calving and first insemination) and
the ranking obtained with the different protocols, with
the exception of percentage of cows failing to become
pregnant within 120 days of calving, which was corre-
lated with the OC remarks (r = 0.36, P = 0.02; Supplemen-
tary Table S2). See Supplementary Table S3 for all mean
values (± SD) of the three protocols and the NRM data.

Comparison between protocols on body
condition

There were no remarks about lean or fat cows for any of
the 41 farms when assessed with OC, while there were
18 farms with no lean cows according to AC and eight
according to WQ (Figure 2). The 23 farms with lean
cows according to AC had on average 6% lean cows
(range 2–17%). The corresponding figure for WQ was
33 farms with on average 8% lean cows (range 2–
56%). There were no differences in the proportion of
lean cows in AC and WQ (3 ± 4% and 7 ± 10%, respect-
ively; P = 0.5). There was a significant difference
between cows scored as fat by AC and WQ (6 ± 8%
and 4 ± 5%, respectively; P = 0.02). There were 15 farms
with no fat cows according to AC and 18 according to
WQ (Figure 2). The 26 farms with fat cows according to
AC had on average 9% fat cows (range 3–40%). The cor-
responding figure for WQ was 23 farms with on average
7% fat cows (range 1–15%).

Table 3. Number of negative remarks made about the 41 dairy
farms in the Official Control (OC) and farm ranking according to
the Ask the Cow (AC) and Welfare Quality (WQ) protocols. There
are three missing values for WQ, two since avoidance distance
not could be assessed on two farms and one due to missing
values, so the total value could not be calculated.
Remarks in OC Rank AC Rank WQ

0 1 16
0 6 35
0 8 23
0 9 17
0 11 29
0 12 21
0 13 3
0 17
0 17 6
0 19 14
0 23 18
0 24 20
0 26 12
0 28 36
0 30 33
0 32 8
0 33 1
0 36
1 1 7
1 5 25
1 7 13
1 15 2
1 16 38
1 19 28
1 25 31
1 29 4
1 34 15
2 3 10
2 3 9
2 9 30
2 14 34
2 31 11
2 41 32
3 19 22
3 27 5
4 19 27
4 40 26
5 35 19
5 37
5 38 24
5 39 37
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Figure 1. Correlation between (A) number of remarks in the Official Control (OC) and ranking of the 41 dairy farms using the ‘Ask the
Cow’ (AC) protocol (r = 0.40, P = 0.009, y = 2952x + 16,796), (B) number of remarks in OC and ranking using the Welfare Quality (WQ)
protocol (P > 0.05) and (C) the AC and WQ rankings. Correlations based on 41 farms, except for WQ (n = 38 farms).
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Comparison between protocols on cleanliness

Only two herds received remarks about dirty cows in the
OC assessment, but according to the AC assessment 31
herds out of 41 had dirty cows. In two herds, almost all
cows (97%) were assessed as dirty in AC, and cows
were assessed as severely dirty in seven herds. Ten
herds did not have any dirty animals at all, according
to the AC assessment (Figure 3). The 31 herds with
dirty cows according to AC had on average 23% dirty
cows (range 3–97%) and seven herds had severely
dirty cows (mean 7%, range 3–20%).

According to the WQ assessments, all herds had cows
with dirty legs and flanks (mean 68% and 50% respect-
ively, range 8–100% and 4–97%, respectively), and all
herds except one had cows with dirty udders (Figure 3).

The 40 herds with dirty udders according to WQ had on
average 44% cows with dirty udders (range 3–85%).

Comparison between protocols on skin lesions

The proportion of cows assessed as having skin lesions
varied between 2% and 75% (32 ± 17%) in WQ and 0
and 68% (28 ± 17%) in AC (Figure 4). The proportion of
cows with severe lesions according to AC was 5 ± 7%
and varied between 0% and 26%. Cows on two farms
had no lesions and cows on 16 farms had no severe
lesions according to AC. The 39 herds with lesions had
6–68% (mean 30%) cows with lesions, and the 25
herds with severe lesions according to AC had 3–26%
(mean 13%) cows with severe lesions. In WQ

Figure 2. Proportion of lean cows (A) and fat cows (B) per herd in the Ask the Cow (AC) assessment (red bars) and Welfare Quality
(WQ) assessment (blue bars). Farm number 1–41 is not related to the ranking.
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assessments, no farm was found to have any lesions in
the herd. There was no correlation (P > 0.05) regarding
lesions between AC and WQ. Skin lesions are not
covered by the OC checklist.

Water supply and water quality

In OC, only one farm received a remark regarding water
supply and/or the quality of the water. In AC assess-
ments, seven farms received remarks on water hygiene
and nine did not have a sufficient supply of water
according to the AC protocol. In WQ assessments,
three of the farms were considered not to have

sufficient cleanliness of the water source and 31 farms
were categorised as not having sufficient water flow.

Discussion

The aim of this study was to compare how 41 dairy farms
were ranked using three animal welfare protocols, and
to our knowledge, this is the first study in Sweden to
do this. The starting hypothesis in this study, that the
same farms would be identified as best and worse irre-
spective of the protocol used, was not supported by
the results. The ranking of the farms differed substan-
tially between the assessment systems, although a

Figure 3. Proportion of (A) dirty cows (blue bars) and severely dirty cows (red bars) per herd in the Ask the Cow (AC) assessment and
(B) proportion of cows per herd with dirty legs (blue bars), dirty udder (red bars) and dirty hindquarters (green bars) in the Welfare
Quality (WQ) assessment. Farms that received negative remarks in Official Control (OC) are indicated with yellow arrows. Farm number
1–41 is not related to the ranking.
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moderate positive correlation was found between the
outcomes of AC and OC. In contrast to our study,
Otten et al. (2020) reported high agreement between
two protocols, but both these protocols mainly used
similar measurements (i.e. WQ or WQ based). The low
agreement between the outcomes of the three proto-
cols in our study is probably an effect of the use of
different parameters, different scoring systems and
scales, and different sample sizes. Stull et al. (2005) com-
pared three assessment programs on 10 dairy farms in
California, USA. The three assessment programs did
not rank the farms similar, although all programs ident-
ified the same two farms with the lowest ranking.

However, the use of different assessors for the three
protocols, might also have had impact on the agree-
ment. A previous study by Knierim & Winckler (2009)
raised the challenge of low reliability when assessing
animal-based welfare parameters on farms and
pointed out that robust agreement over time and/or
between assessors is difficult to achieve (except for the
‘avoidance distance’ parameter in their study).
However, the WQ inter-observer test in this study
showed relatively high agreement between assessors.
Another methodological strategy could have been to
cross-train all observers on all three programs and ran-
domly assign them to use a particular assessment type
on a given farm. However, this was not practically feas-
ible in the present study because the 41 farms were
spread across Sweden. A strength of the present study
is that experienced professional assessors carried out
the assessments on the same day on each farm, which
ensured professionalism and that conditions were the
same although different protocols were used. As

explained earlier, no joint training were performed
within OC and AC, since their inspectors were experi-
enced professional assessors. However, an inter-obser-
ver test would have been beneficial to investigate
whether there were any differences in assessment out-
comes between assessors.

In the OC system, the assessment of animal welfare is
based to a low extent on animal-related parameters (e.g.
cleanliness and body condition), with no documentation
in the assessment protocol on number of animals
affected and level of body condition. In OC, there were
no remarks on body condition, whereas the AC and
WQ outcomes showed that several cows were con-
sidered both lean and fat. There was no significant differ-
ence in the proportion of lean cows between the AC and
WQ protocols (3% lean cows in AC and 7% in WQ), indi-
cating that the two protocols work similarly for this par-
ameter. The proportion of lean cows was similar to that
in a previous study using WQ (Tremetsberger et al.,
2019). In our study, one farm in the WQ protocol
deviated by more than 3 SD from the mean regarding
lean cows. However, that was the first WQ assessment
by the evaluator and unfamiliarity with the protocol or
the recording system might have influenced the rating.
Another farm deviated by more than 3 SD from the
mean regarding fat cows in the AC protocol, with 40%
of the cows recorded as fat. However, in that case the
assessor also made a comment in text about ‘well-fed
cows’ and it can therefore be assumed that the high
number of fat cows was according to that evaluator’s
opinion, while only 14% of the cows on the same farm
were recorded as fat according to the WQ protocol/
evaluator.

Figure 4. Proportion of cows with skin lesions in the Welfare Quality (WQ) assessment (blue bars) and Ask the Cow (AC) assessment
(red bars = skin lesions, green bars = severe skin lesions). Farm number 1–41 is not related to the ranking.
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In both AC and WQ, substantial criticisms about clean-
liness were made, i.e. in WQ all 41 farms had cows with
dirty legs and dirty hindquarters and in AC 31 herds
out of 41 had dirty cows. In OC, only two herds received
comments about dirty cows. Both AC andWQ thoroughly
evaluate cleanliness and the difference in outcome at
herd level in this study was probably because the assess-
ment criteria are different and the sample of animals
within a herd was based on different individuals. It may
also have been partly due to the dissimilar systems,
with 12–35 cows assessed in AC and 12–73 in WQ, and
to different assessors evaluating the cows differently.
When assessing cleanliness, the entire body is checked
in AC, whereas only one side of the body is checked in
WQ. A study on Norwegian farms by Hauge et al.
(2012) concluded that good housing, feeding and man-
agement are essential for keeping animals clean. In Aus-
trian dairy herds, Tremetsberger et al. (2015) found that
udder health and cleanliness improved significantly
when implementing better husbandry practices, such
as enhanced udder cleaning routines.

Lesions were registered in WQ and AC but there were
no correlations regarding lesions between the two proto-
cols. This was possibly due to different animals being
measured or to the measuring procedure used. As pre-
viously mentioned, skin lesions, wounds and lameness
are not included in the OC checklist. One lesion may
occur by chance, but lesions on multiple cows suggest
the presence of a systemic problem potentially leading
to pain. By mainly focusing on resource-based measures
and farmers’ compliance with the legislation, OC excludes
much information about individual animal welfare. In the
OC checklist, the only question concerning sick animals or
animals with lesions is whether the animals are given the
necessary care and have access to a separate compart-
ment. The checklist contains no items about the presence
or proportion of sick animals or animals with lesions.
Therefore, we suggest that including animal-based
measurements of skin lesions, wounds and lameness
could improve OC and the welfare of individual cows.
No conclusions could be reached regarding the protocol
with the best validity as regards lesions, so further studies
on methodology are needed to determine which
measures should be included in OC.

The most common remarks in OC were not animal-
based but concerned with building ventilation. This is
in agreement with the outcome of the official control
in Sweden during the study year, where remarks about
the ventilation system were the most common type of
negative observation (K. Andersson, Swedish Board of
Agriculture, pers. Comm. 17 January 2021). In contrast,
neither AC nor WQ registered anything with respect to
ventilation of the building, stable temperature, air

quality or even animal-based indicators of poor venti-
lation or thermal comfort. We suggest a combination
of resource and animal-based registrations to better
monitor thermal comfort and air quality.

All three assessment systems studied include a
resource-based measurement of water supply. As men-
tioned, water supply and water quality are checked in
OC, while in AC and WQ the number of water bowls or
length of water troughs available is recorded, as is the
hygiene status of the water source. In addition, WQ
measures water flow. The WQ system often gives tie-
stalls a low ranking for the principle of good nutrition,
because tied cows often have access to only one water
bowl. In a study comparing WQ and the Danish Animal
Welfare Index (DAWIN), Otten et al. (2020) concluded
that insufficient water supply was the main area of
concern according to the WQ protocol. On studying 92
dairy farms in England and Wales, Heath et al. (2014)
found that the one resource-based parameter (absence
from prolonged thirst) measured in WQ correctly
classified 88% of the farms in the same way as the
whole WQ assessment.

Tie-stalls were ranked worse than loose-housing
systems with the WQ protocol, but no difference in
ranking was observed with the AC or OC protocols.
The reason for the poor ranking in WQ was that tied
cows often had access to only one water bowl and
were less able to express natural behaviours, since
they had no access to daily exercise and were only
kept loose when grazing during summer. Only one of
the 22 herds with tie-stalls in this study offered the
cows exercise all year around.

An animal welfare protocol used for official control
must be based on validated methods to register
animal welfare, have legal certainty but also be practi-
cally feasible to perform at the farm level. One challenge
with the WQ assessment is that the behaviour tests are
time-consuming (de Vries et al., 2013). Both the avoid-
ance test evaluating the human–animal interaction,
standing still looking at the animals’ behaviour during
the quality behaviour observation (20 min), and
waiting for the cows for measuring and evaluating the
lying down behaviour takes time. All assessors in our
study reported that WQ requires too much time to be
implemented fully in OC. Inclusion of new registrations
to a protocol (e.g. OC) must therefore be made by
weighing time consumption and the value and quality
of the registrations for assessing animal welfare.

Conclusions

There were marked differences in assessment outcomes
for the three protocols compared in this study, which is
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unsatisfactory from a legal perspective. Contrary to our
hypothesis that the worst (with most remarks) and
best (with fewest remarks) farms would be identified
similarly by all three protocols, the results obtained
showed the opposite, although there was a moderate
correlation between the rankings in AC and OC. Substan-
tial remarks on body condition and cleanliness were
made according to AC and WQ, but not according to
the OC system, with which remarks concerning the
robustness of on-farm ventilation systems were instead
most common. Skin lesions, wounds and lameness,
which are not even measured in OC, received high
numbers of remarks according to AC and WQ. We there-
fore suggest including animal-based measurements of
skin lesions, wounds and lameness in order to improve
OC and the welfare of individual cows. Including the
amount of animals affected, and the level of dirtiness
and body condition in the assessment would further
improve the OC protocol. However, the outcome of
animal-based assessments is highly dependent on the
methods used and further studies are needed to
develop and validate methods.
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