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Abstract Organic pig farming aims at maintaining a
high health and welfare state of the animals through
appropriate housing, management and feeding. Better
knowledge of health and welfare indicators should help
to identify critical points and hence to improve health
and welfare as well as performance of organic pigs. This
paper describes the health and welfare of organic pigs
from 101 farms across six EU countries, using selected
animal-based parameters from the Welfare Quality®
protocol. Parameters were collected in sows, suckling
and weaned piglets in 3 to 20 farms per country. Their

assessment was trained before farm visits and inter-
observer agreement determined after farm visits. The
most prevalent problems identified in sows were thin-
ness (median farm prevalence 18.8 %, range 0–81.0),
injuries on the anterior part of the body (15.5 %,
0–66.7), injuries on hind part of body (7.9 %, 0–50),
obesity (4.9%, 0–50.0) and vulva lesions (3.5%, 0–42.9).
In suckling piglets, the median prevalence in terms of
groups affected per farm was 0 % for all parameters
but ‘> 50 % dirty piglets in group’, for which it was
10 %. Farm prevalence ranged from 0 to 100 % for ‘≥ 1
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lame piglet in group’, presence of diarrhoea, and ‘>
50 % dirty piglets in group’. In weaned piglets, the
median prevalence in terms of groups affected per farm
was 0 % with a range of 0 to 100 % for all parameters.
Based on the collected data, body condition, skin and
vulva lesions in sows, lameness, diarrhoea and respiratory
problems in piglets could be used as management and
welfare indicators, with good potential for enhancement
through farm improvement schemes like herd health
planning. However, some definitions could be improved,
especially lameness, diarrhoea and respiratory problems
in piglets.

Keywords Sow. Suckling piglet .Weaned piglet .

Inter-observer agreement .Monitoring . Status quo

Introduction

Organic pig production holds only small market
shares, yet has received increased interest in Europe
in recent years. One of the aims of organic agriculture
is to assure good animal health and welfare, which
should be achieved by species-appropriate housing
conditions, as well as adequate management and feed-
ing. As this is also expected by consumers (Harper and
Makatouni 2002; Zanoli and Naspetti 2002), it is
especially important to assess animal health and welfare
in organic animal production.

Despite this need for documentation, there are only
limited data available regarding health and welfare in
organic pig production in the EU. In a survey of organic
pig producers in UK, the most frequently reported prob-
lems were hepatic milk spots in finishing pigs, ectopar-
asites, mastitis and locomotory disorders in breeding
stock (Day et al. 2003). Furthermore, in a questionnaire
survey of organic sow farms in north-western Europe
(Denmark, UK, Netherlands, Germany and Sweden),
piglet mortality was perceived as a problem by 50 %
and weaning diarrhoea by 25 % of the farmers (Bonde
and Sorensen 2006). The health status of organic
finishers has been compared to conventional finishers
in Denmark, Germany and Sweden (Ebke and Sundrum
2005; Bonde et al. 2006; Heldmer et al. 2006). In
comparison to conventional finishing pigs, organic
finishers in Denmark had a higher prevalence of poor
body condition and livers with milk spots, but had a
lower prevalence of skin lesions and respiratory diseases
(Bonde et al. 2006).

Clinical scoring of animals has been used widely in
order to assess different aspects of animal health, because
it is resource efficient and integrative (Meagher 2009).
However, as clinical scoring is non-instrumental, the
method can be criticised to have elements of subjec-
tivity because each assessor has to rely on his/her
judgemental abilities. Thus, there are three potential
hazards to its reliability (i.e. repeatability) which need
to be considered when planning data assessment
using clinical scoring: quality of the score definitions,
level of observer experience (with animals and with
housing systems), and level of observer training
(Meagher 2009).

The data presented in this paper are part of the ERA-
net CORE Organic project COREPIG which had the aim
of assessing and improving health and welfare in organic
pigs (www.coreorganic.org/corepig). This publication
describes the health and welfare of organic pigs across
6 EU countries, as assessed using selected animal-based
parameters from the Welfare Quality® protocol.

Methods

Animal-based parameters

The animal-based parameters to be recorded were se-
lected based on their indicative value for presence of
health and welfare problems. Most of the parameters
were scored based on the Welfare Quality® pig protocol
(Welfare Quality® 2009). They ranged from physiolog-
ical indicators such as body condition, over indirect
measures of behaviour (skin and vulva lesions) to man-
agement indicators such as dirtiness. For a complete list
of scored parameters and their definitions, see Tables 1
and 2. Animals were scored in their normal housing
environment, with the aim of scoring 30 gestating and
10 lactating sows, 10 litters and 5 groups of weaned
piglets.

All parameters with scores 0, 1 and 2 were
dichotomised by grouping scores 1 and 2 into one
score, because the prevalence of score 2 was very low
in all parameters but dirtiness. Body condition was
dichotomised by classifying scores 1 and 2 as ‘thin’
and scores 4 and 5 as ‘fat’. Injury counts were also
dichotomised by classifying zero and one lesion in the
respective area as ‘0’ and two and more lesions as ‘1’.
Furthermore, the areas ear, front and middle were com-
bined into ‘anterior’, as the respective prevalences were
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rather low and lesion causation in these areas is related
(McGlone 1985).

Inter-observer reliability (IOR)

The observer who was the most experienced clinical
pig assessor (CL) trained six other observers during
2 days, one on each of two farms, in February 2008.
The observers had varying levels of pig expertise
or experience with clinical scoring or housing con-
ditions (indoor/outdoor). Training included parameter
discussions and joint scoring of animals. One of the
participating observers trained an additional observer
in her home country, resulting in eight observers in total
who collected data.

After completion of farm visits in July 2008 (see
‘Farm survey’ section below) observers were tested for
inter-observer reliability. They scored up to 50 sows,
16 litters and 8 groups of weaners independently on
one farm at the same day (for numbers of animals, see
Tables 3 and 4).

Agreement was calculated pairwise as well as across
all observers. For pairwise agreement in binary variables,
we calculated prevalence adjusted bias adjusted kappa
PABAK ¼ k� pð Þ � 1½ � k� 1ð Þ=ð , where k = number
of categories and p = proportion of matchings between
observers; Petersen et al. 2004). Agreement across ob-
servers was determined by calculating Kendall’s
Coefficient of Concordance (W; MAGREE macro; SAS
Institute Inc. 2009). Agreement for the non-binary lesion

Table 1 Scoring scales used for lactating and gestating sows. Scores 1 and 2 were combined for analysis

Score 0 Score 1 Score 2

Dirtiness a Up to 10 % of the body surface is
soiled

10 to 30 % of the body surface
is soiled

>30 % of the body surface is
soiled

Body condition b Scores 1 (thin) to (5 fat)

Injuries Counts of clearly visible lesions in
the five body regions ears, front,
middle, hind quarter, legs
(regions defined as in a); counted
at a distance of 0.5 to 1 m

Skin condition a No evidence of skin inflammation or
discolouration

<10 % of the skin is inflamed,
discoloured or spotted

>10 % of the skin is inflamed,
discoloured or spotted

Vulva lesions a No damage to the vulva, or small
lesions (< 2 cm), [or scar tissue
visible; not in WQ®]

Injury visible, but in the
process of healing (scab or
crust formed), or a deformed
vulva

Any injury that is bleeding

Lameness a normal gait, or the animal has
difficulties walking but is still
using all its legs, the stride may be
shortened and/or there may be a
swagger of the caudal body when
walking

The animal is severely lame- it
resists bearing weight on the
affected limb

There is no weight bearing on
the affected limb, or the
animal is unable to walk

Mastitis a, c No evidence of mastitis – Inflammation of the udder
(and possibly thin piglets)

Metritis a, c No evidence of a vulval discharge – Evidence of a vulval discharge

Panting a No panting observed – Panting observed

Respiratory
problems a

No or one cough and / or sneeze
within 5 min

– More than one cough and/or
sneeze within 5 min

Shortened tail Tail has natural length – Tail shorter than natural

Diarrhoea a Normal faeces – Liquid faeces present

Solid faeces a, c Normal faeces – Hard and solid faeces, similar
to rabbit droppings

aWelfare Quality® pig protocol (Welfare Quality® 2009)
bMAFF (1998 )
c Lactating sows only
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counts was determined using pairwise Spearman rank
correlations (PROC CORR, option spearman). All
calculations were performed with SAS 9.1.3 (SAS
Institute Inc. 2008).

Average PABAK and W were classified as follows:
value <0 or at least one observer pair with PABAK
<0 = poor agreement, 0–0.20 = slight, 0.21–0.40 = fair,
0.41–0.60 = moderate, 0.61–0.80 = substantial, and

Table 2 Scoring scales used for suckling and weaned piglets. Scores 1 and 2 were combined for analysis. All definitions but ‘runts’
from Welfare Quality® pig protocol (2009)

0 1 2

Dirtiness No pigs in the litter with
soiled body surface

≤50 % of piglets in the litter have a
soiled body surface

>50 % of piglets in the litter have a
soiled body surface

Lameness All piglets in the litter
have a normal gait

1 piglet in the litter displaying moderate
lameness (difficulties walking but still
using all of its limbs)

>1 piglet in the litter displaying
moderate lameness, or ≥1 piglet in
the litter displaying severe lameness
(minimum weight bearing on affected
limb; no weight bearing on affected
limb; unable to walk)

Splay leg No pig in the litter with
splay legs

1 pig in the litter with splay legs >1 pig in the litter with splay legs

Runts a Less than 5 % – More than 5 %

Panting No panting observed – Panting observed

Respiratory problems No or one cough and /
or sneeze within 5 min

– More than one cough and/or sneeze
within 5 min

Diarrhoea Normal faeces – Liquid faeces present in pen

a Runt = pale piglet with a visible spine and hairy coat; scored in weaned piglets only

Table 3 Inter-observer reliabili-
ty of eight observers (data for
injuries based on seven ob-
servers) for animal-based pa-
rameters in sows. Values
represent mean (minimum–max-
imum) of observer pair values

PABAK prevalence adjusted bias
adjusted kappa, n.a. insufficient
data

Parameter Prevalence PABAK Kendall’s
W

N sows
scored

Fat sow 0.08 (0.04–0.13) 0.83 (0.71–1.00) 0.59 45 (41–49)

Thin sow 0.27 (0.13–0.41) 0.64 (0.45–0.87) 0.61 45 (41–49)

Dirty sow 0.48 (0.23–0.84) 0.26 (−0.38–0.59) 0.43 46 (41–50)

Sow has >1 injury
ear + front + middle

0.40 (0.14–0.53) 0.53 (0.07–0.82) 0.64 44 (40–49)

Sow has >1 injury hind 0.25 (0.06–0.35) 0.64 (0.33–0.91) 0.60 44 (40–49)

Sow has >1 injury legs 0.28 (0.06–0.43) 0.53 (0.22–0.88) 0.54 46 (41–50)

Lame sow (scores 1 + 2) 0.03 (0.02–0.09) 0.95 (0.85–1.00) 0.21 46 (41–49)

Sow with mastitis
indication

0.01 (0.00–0.07) 0.96 (0.83–1.00) 0.13 14 (11–17)

Sow with metritis
indication

0.00 1.00 1.00 13 (8–17)

Panting 0.01 (0.00–0.02) 0.97 (0.91–1.00) 0.38 46 (41–49)

Sow has respiratory
problems

0.00 1.00 1.00 46 (41–49)

Sow has diarrhoea 0.00 1.00 n.a. 16 (3–45)

Sow has solid faeces 0.01 (0.00–0.08) 0.98 (0.80–1.00) n.a. 5 (1–14)

Sow has skin condition 0.47 (0.04–1.00) 0.02 (−0.89–0.86) 0.19 43 (36–49)

Sow has shorter tail 0.23 (0.12–0.32) 0.81 (0.59–0.96) 0.80 46 (41–49)

Sow has vulva lesions 0.04 (0.00–0.10) 0.90 (0.78–1.00) 0.66 46 (41–49)
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0.81–1.00 = almost perfect agreement (Petersen et al.
2004). Spearman r were considered acceptable if ≥0.70.

Farm survey

Visits in 101 organic pig farms from six EU countries
(Austria, Denmark, France, Germany, Italy and Sweden)
were performed between March and July 2008. Farms
had to be certified organic for at least 2 years and have at
least 10 sows. On one French farm, there were only two
sows present when the farm was visited. Sow data from
this farm were excluded while piglet data were kept.

In France, five farms were jointly assessed by two
observers, one of which continued to assess the remaining
French farms. All Swedish farms were assessed sepa-
rately by two observers. In Austria, Denmark, Germany
and Italy, farms were visited by one observer per country.
During the farm visits, data regarding housing character-
istics were recorded through direct observations and
farmer interviews using standardised questionnaires.

Due to unsatisfactory inter-observer reliability, dirti-
ness and skin condition in sows, as well as dirtiness and
presence of runts in weaned piglets are not presented.
Injury data from Denmark were also excluded due to
disagreement with the Danish observer (negative
PABAK and correlations with almost all other observers).
Data on faecal consistency in sows are not presented
because faeces could only be scored in 49 % of sows.
Finally, some parameters could not be assessed in some
farms due to lack or insufficient numbers of animals.

Overall, each of the parameters was assessed in 84 to
100 farms (Table 6).

Lactating and gestating sows were combined for
analysis in order to achieve greater samples per farm.
We calculated prevalences for each parameter and farm,
which were based on the number of sows or piglet
groups, respectively (sum of positive scores divided by
number of sows or piglet groups scored, respectively).

The associations between farm prevalences of selected
parameter pairs were investigated using Spearman rank
correlations, while the associations at animal (sows) or
group (piglets) level were investigated using χ2 tests.

Results

Inter-observer reliability

Sow scores

None of the observers detected metritis, diarrhoea or
respiratory problems in sows during the IOR test
(Table 3), and six parameters had a prevalence of
<10 %. Pairwise agreement between observers was
almost perfect for 10 parameters (mean PABAK>0.80),
yet agreement across all observers (W) did not match
pairwise agreement in parameters with prevalences of 1
to 3 % (W<0.4). For four parameters (thin sows, injuries
on the legs, injuries on the anterior and hind parts of the
body), pairwise as well as overall agreement was

Table 4 Inter-observer reliabili-
ty of eight observers for animal-
based parameters in suckling
(Su) and weaned (We) piglets.
Values represent mean (mini-
mum–maximum) of observer
pair values. PABAK=preva-
lence adjusted bias adjusted
kappa

Parameter Stage Prevalence PABAK Kendall’s
W

N groups
scored

Lame piglets
(scores 1+2)

Su 0.04 (0.00–0.09) 0.93 (0.80–1.00) 1.00 12 (9–14)

We 0.00 1 1.00 8

Dirty piglets
(scores 1+2)

Su 0.06 (0.00–0.47) 0.78 (0.00–1.00) 0.13 13 (8–16)

We 0.50 (0.00–0.88) 0.20 (−0.75–1.00) 0.45 8

Panting piglets Su + We 0.00 1.00 1.00 20

Respiratory
problems

Su 0.00 1.00 1.00 12 (8 15)

We 0.03 (0.00–0.13) 0.88 (0.50–1.00) 0.11 8

Diarrhoea Su 0.05 (0 0.15) 0.80 (0.40 1.00) 0.22 11 (8 13)

We 0.11 (0.00–0.13) 0.94 (0.75–1.00) 0.88 8

>5 % runts We 0.14 (0.00–0.38) 0.60 (0.00–1.00) 0.32 8

Splay leg
piglets

Su 0.00 1.00 1.00 20
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moderate to substantial (0.5<mean PABAK<0.7;
0.5<W<0.8). Observers did not agree on skin condi-
tion and dirtiness (mean PABAK<0.3 and smallest
PABAK≤0). Spearman rank correlation coefficients
for agreement on lesion numbers in the respective
body regions ranged from −0.02 to 0.84 in the body
regions anterior and legs (mean=0.47), and from
0.04 to 0.91 for hind quarters (mean=0.52; 8 ob-
servers, 21 observer pairs).

Piglet scores

None of the observers detected lameness in weaned
piglets, panting in both suckling and weaned piglets,
or respiratory problems or splay leg in suckling piglets
(Table 4). In the remaining parameters, average prev-
alence was<15 %, except for dirtiness in weaned
piglets. Pairwise observer agreement was almost perfect
for eight parameters (PABAK≥0.80), yet again W were
low in several parameters with low prevalence (e.g.
respiratory problems and diarrhoea in weaned piglets).
Observers did not agree on dirtiness and on presence of
runts in weaned piglets (smallest PABAK≤0; Table 4).

Animal-based parameters in the survey

Herd characteristics

Herd size ranged from 10 to 680 sows per farm with
an average of 75 sows (Table 5). Pigs in Austria and
Germany were predominantly kept indoors (> 75 % of
farms) while pigs in Denmark and Italy were predom-
inantly kept outdoors (> 90 % of farms). Swedish
farms were characterised by seasonal housing with
(partly) outdoor housing in summer and indoor housing
in winter, and by more frequent group suckling. Weaner
piglets were most often kept indoors except in Italy. For
more details on farm characteristics, see Sundrum et al.
(2011).

Sow scores

Animal-based parameters were assessed in 7 to 59 sows
per farm on 84 to 100 farms in total (Table 6). The most
frequent problem found in sows was thinness (poor
body condition; median farm prevalence 18.8 %),
followed by injuries on anterior and hind body parts
(12.5 and 7.9 %, respectively, Fig. 1). The median
prevalences of many parameters were 0 %, yet most

parameters showed a high variability between farms
(Fig. 1). Prevalences of injuries anterior, hind and legs
were correlated with each other (r≥0.58, p<0.001,
N=84 farms; Table 7), as was prevalence of vulva
lesions with prevalence of injuries on the anterior or
hind parts of the body (r≥0.40, p<0.001, N=84).

Piglet scores

Overall, between 1 and 12 (median=7) groups of suck-
ling piglets were assessed per farm on 91 to 95 farms in
total. As 91 % of groups consisted of 1 litter and the
remainder consisted of 2 to 10 litters, the median num-
ber of litters assessed per farmwas 8 (range 1 to 32). The
median prevalence in terms of groups affected per farm
was 0% for all parameters but dirtiness, for which it was
10 %. Farm prevalence ranged from 0 to 33 % for
respiratory problems, 0 to 50 % for ≥1 splay leg piglet
in group, and 0 to 100 % for ≥1 lame piglet in group,
diarrhoea, and >50 % dirty piglets in group (Fig. 2).
Panting was not seen in suckling piglets on any
farm. Absence of scouring was significantly associ-
ated with absence of respiratory problems at group
level (χ2=6.36, p=0.012, N=570) but not at farm
level (rSpearman=0.10, p=0.350, N=92).

The median number of weaned piglet groups
assessed per farm was 2 (range 1 to 13), and the median
number of weaned piglets scored per farm was 79
(diarrhoea = 76, respiratory problems = 78; range for
all parameters = 3 to 1,050). The median prevalence in
terms of groups affected per farm was 0 % with a range
of 0 to 100 % for all parameters. Prevalences of diar-
rhoea and respiratory problems were highly variable
(Fig. 3). Absence of scouring was significantly associ-
ated with absence of respiratory problems at group level
(χ2=21.21, p<0.001, N=224) and at farm level
(rSpearman=0.39, p<0.001, N=91).

Discussion

Inter-observer reliability

At the start of the present project, it was assumed that
agreement between observers would be satisfactory after
sufficient training, as was common opinion at the time.
After increasing discussion about the topic, we decided
to test agreement after data collection and to exclude
parameters with insufficient agreement from analysis.
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For numerous parameters (metritis, respiratory
problems and diarrhoea in sows, panting, respiratory
problems and splay legs in suckling piglets, lameness
and panting in weaned piglets), prevalence recorded in
the reliability test was zero for all observers. As ob-
servers thus agreed on problem absence we kept those
parameters in the survey results, even though we could
not test their agreement on presence.

The low agreement achieved in the present study for
skin condition and dirtiness can be attributed to
misunderstandings regarding the definitions of these
parameters. One of the main issues regarding skin con-
dition was the categorisation of sunburn. Regarding
dirtiness, the Welfare Quality® protocol states that only
manure/faeces on the body should be considered when
scoring the animals. Discussion between observers after
completing the assessment showed that some observers
did not differentiate between mud and manure. This
misinterpretation of the protocol might explain the high
variability between observers.

Out of the measures of animal health and wel-
fare used in the present study, only lameness, skin
lesions and body condition scoring have been tested
for inter-observer agreement in other studies. Observer

agreement for lameness in sows in the presentstudy
(mean PABAK 0.95) was higher than the agreement pre-
viously reported by Geverink et al. (2009): Spearman
r>0.7 for two observer pairs and 0.4 – 0.7 for four
observer pairs. Similarly, agreement for lameness in
suckling and weaned piglets (mean PABAK=0.93 and
1.00, respectively) was higher than the agreement for
lameness in fattening pigs (mean PABAK=0.51)
reported by Petersen et al. (2004). Observer correlation
for skin lesion counts in the present study (mean rs
anterior and legs = 0.47, rs hind quarter = 0.52) was
lower than in other studies (rs overall count = 0.8 to 0.9
in Burfoot et al. 1995; rs overall = 0.9 in Turner et al.
2006). This might be due to the larger number of
observers with varying background involved in the
present study. Unfortunately, the IOR results for
body condition scoring from Charette et al. (1996)
are incompatible with our calculations.

Animal-based parameters

Taking into account the number of organic sows present
in the various countries in 2006 (Früh et al. 2011) and
assuming that the increase between 2006 and 2008 was

Table 5 Basic characteristics of farms from the survey. Multiple answers were possible regarding husbandry of animal groups [% of
farms unless otherwise specified]

Parameter Austria Denmark France Germany Italy Sweden Total

n observers 1 1 2 1 1 2 8

n farms 16 16 20 20 16 13 101

Herd size (no. of sows) a 43 (10, 106) 162 (20, 575) 36 (12, 80) 104 (18, 680) 38 (15, 280) 66 (15, 175) 75 (10, 680)

Agricultural area in use (ha) a 46 (12, 145) 129 (16, 450) 59 (19, 109) 103 (17, 370) 63 (8, 214) 153 (30, 320) 89 (8, 450)

Group suckling b 56.0 44.0 30.0 65.0 38.0 92.0 52.0

Husbandry (% of farms) gestating sows b

Indoor 94.0 25.0 65.0 75.0 6.3 77.0 57.0

Outdoor 6.3 100.0 60.0 15.0 94.0 38.0 51.0

Seasonal 0.0 6.3 0.0 0.0 0.0 69.0 9.9

Lactating sows b

Indoor 94.0 0.0 35.0 75.0 6.3 92.0 50.0

Outdoor 6.3 100 70.0 15.0 100 15.0 51.0

Seasonal 0.0 0.0 5.0 0.0 0.0 23.0 4.0

Weaned piglets b

Indoor 94.0 56.0 65.0 70.0 19.0 69.0 62.0

Outdoor 6.3 44.0 30.0 15.0 81.0 46.0 36.0

Seasonal 0.0 0.0 0.0 0.0 0.0 62.0 7.9

aMean (min, max)
bMultiple answers were possible
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less than 10 %, the farms included in the present study
housed 15 to 20 % of organic sows in Austria, France

and Germany, and more than 50 % of the organic sows
in Denmark and Sweden (data for Italy not available).
Therefore, the results of the present study can be
considered as a good overview of the situation of
organic sows and piglets in the various countries
involved, especially in Denmark and Sweden.

Sow scores

Injury scoring in sows was modified from the Welfare
Quality® protocol in order to be more feasible, and to
obtain quantitative information instead of scores. Injury
prevalences found (anterior 12.5 %, hindquarter 7.9 %,
legs 0 %) were lower than prevalences reported in
comparable publications. Indeed, 15 % of sows were
affected by lesions in 82 organic or conventional farms
from the UK and The Netherlands (Scott et al. 2009),
37.6 % of sows in 55 conventional farms from Austria
(Leeb et al. 2001) and 44% of sows in 7 organic or label
farms from northern Germany (Winckler et al. 2001).
The prevalence of vulva lesions in the present study
(3.5 %) was also lower than in other studies (9 % in
Scott et al. 2009 and Winckler et al. 2001; 16 % in Leeb
et al. 2001). Injuries arise from aggression, either during
fighting when unfamiliar pigs are mixed, or when the
pigs compete for food and other resources (Fraser et al.
1995). Higher prevalences of anterior injuries as found
in the present study typically arise from reciprocal fight-
ing, for example during regrouping (Rundgren and

Table 6 Distribution of farm prevalences of animal-based pa-
rameters for lactating and gestating sows combined

Parameter n
farms

n sows scored
per farm median
(min, max)

Prevalence
[%] median
(min, max)

>1 injury anterior a 84 25 (7, 41) 12.5 (0, 66.7)

>1 injury hind a 84 25 (7, 41) 7.9 (0, 50)

>1 injury legs a 84 25 (7, 41) 0 (0, 19.4)

Fat (BCS >3) 100 32 (7, 59) 4.9 (0, 50)

Thin (BCS <3) 100 32 (7, 59) 18.8 (0, 81)

Lame 100 30 (5, 45) 0 (0, 50)

Mastitis b. c 95 9 (1, 15) 0 (0, 33.3)

Metritis b. d 94 9 (1, 24) 0 (0, 33.3)

Panting 100 32 (7, 45) 0 (0, 13.9)

Respiratory problems 100 32 (7, 45) 0 (0, 5.1)

Shorter tail 100 31 (7, 45) 17.1 (0, 100)

Vulva lesions 100 31 (7, 59) 3.5 (0, 42.9)

a Injuries: data from Denmark (16 farms) were excluded due to
unsatisfactory IOR
b Scored in lactating sows only
c Could not be scored on one French, three Italian and one
Swedish farm
d Could not be scored on one Austrian, one French, three Italian
and one Swedish farm

Fig. 1 Farm prevalences of
sow parameters scored on
84 (lesions), 94 (metritis),
95 (mastitis) or 100 (rest)
farms in six European
countries. Boxes extend
from first to third quartile
and include the median
(horizontal line). Whiskers
extend to 1.5× inter-quartile
range, with values outside
this range marked as stars
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Rundgren and Löfquist 1989; Turner et al. 2006). Hind
quarter injuries and vulva lesions are more likely
inflicted when sows are displaced from open feeding
stalls or electronic sow feeding stations (Leeb et al.
2001; Scott et al. 2009). The positive correlations be-
tween anterior injuries, hind injuries and vulva lesions in
our data furthermore indicate a relationship between
reciprocal fighting and fighting for resources, possibly
because of a generally increased level of aggression. All
farms in the present survey were organic, which due to
lower stocking densities and higher levels and disper-
sion of enrichment may reduce aggressions for resource
access (Fraser et al. 1995; van deWeerd and Day 2009).
This might account for the lower injury and lesion
prevalences found. In addition, over 40 % of farms in
the surveys of Leeb et al. (2001) and Scott et al. (2009)
had electronic sow feeders (ESF) compared to 10 % of
farms in the present study. This might enhance the
differences between the surveys.T
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Fig. 2 Farm prevalences [percent of affected suckling piglet
groups on a farm] of suckling piglet parameters scored on 95
farms (diarrhoea 92 farms) in six European countries. Boxes
extend from first to third quartile and include the median (hor-
izontal line). Whiskers extend to 1.5× inter-quartile range, with
values outside this range marked as stars
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The high variability of injury/lesion prevalences be-
tween farms independently of farming system makes
injuries a useful indicator for welfare assessment
protocols as well as farm improvement schemes. The
good correlation between scores on different areas on
the body might allow focussing on high impact areas
like shoulders, hind and vulva.

The prevalence of 19 % thin sows in the present
study is much higher than in other studies (6 % in the
survey of Winckler et al. 2001; 5 % of sows either thin
or fat in the survey of Scott et al. 2009). This suggests
higher difficulties for organic farmers to meet the nutri-
tional requirements of sows, even though Day et al.
(2003) did not find thinness to be a problem on nine
organic farms in the UK. However, direct comparison of
surveys may be difficult. The ratio of pregnant and
lactating sows included in each survey has a major effect
on the observed prevalence of thin sows. The fact that
the minority of farmers in the present study used body

condition scoring to adjust feeding (Sundrum et al. 2011)
may have contributed to poor body condition. Due to its
high variability between farms and to its relevance for
reproductive performance and animal welfare, body con-
dition should be included in welfare and farm improve-
ment assessment protocols.

Sow lameness seems to be a lower problem on or-
ganic farms than on conventional ones. Whereas aver-
age lameness prevalence in the present study as well as
in that of Day et al. (2003) was 0 %, surveys on con-
ventional farms reported 9, 17 or 20 % of lame sows
(Heinonen et al. 2006; KilBride et al. 2009; Geverink et
al. 2009, respectively). This might be due to differences
in housing systems, as KilBride et al. (2009) found
slatted flooring to be a major risk factor for lameness.
Unlike expected, there was no significant correlation
between lameness and low body condition in sows,
probably because correlations were calculated at farm
level. It would be interesting to investigate whether
impaired mobility impacts body condition through re-
duced feed access at animal level. Even if lameness did
not pose a general problem among the organic farms in
the present survey, it varied between farms and posed a
considerable problem on some farms (maximum farm
prevalence 50 %). Therefore, it is a useful indicator for
welfare assessment as well as for farm improvement
schemes, in addition to being very relevant for welfare.

Prevalence of mastitis and metritis was low, proba-
bly mainly due to the short duration of these diseases,
which reduces chances to record them during a farm
visit. A more valid approach might be to indirectly
detect them by their negative consequences on piglet
survival and growth during the first weeks of lactation
(Pedersen et al. 2006).

Panting was observed at low prevalence. This is not
surprising, as it is a short-term reaction to elevated
ambient temperature or to fever, and hence can be
detected only during short periods when ambient tem-
perature is elevated or when animals are suffering
from disease. It was observed on two Austrian, one
Danish, two German, three Italian and one Swedish
farm, with the highest prevalence on the Italian farms.
Visits to those farms took place between April and
June 2008. Despite the strong relation to ambient
temperature (and the resulting validity implications),
presence of panting should be noted during welfare
assessment because it indicates that animals are suf-
fering from heat or disease and hence their welfare is
reduced.

Fig. 3 Farm prevalences [percent of weaner groups affected on
a farm] of weaned piglet parameters scored on 95 farms (diar-
rhoea 91 farms, respiratory problems 94 farms) in six European
countries. Boxes extend from first to third quartile and include
the median (horizontal line). Whiskers extend to 1.5× inter-
quartile range, with values outside this range marked as stars
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Prevalences of respiratory problems as well as diges-
tive disorders were also were very low. This might in
part be explained by accessibility problems. Sneezing
and coughing are difficult to detect when animals are
outdoor, which was the case for about half of the sows.
However, should such problems be detected, they are
welfare relevant indicators and should thus be assessed.

In view of the ban on routine tail docking in organic
sows (Commission Regulation EC no. 889/2008),
there were surprisingly many sows with a short tail
(17 %). The most likely explanation for this lies in the
low availability of organic gilts on the market. More than
50 % of the farmers in the survey bought gilts instead of
raising their own replacements (Sundrum et al. 2011),
and most of those will have been conventional which are
usually tail docked (EFSA 2007).

Piglet scores

Regarding suckling and weaned piglets, median prev-
alence of groups with lame piglets is low, with high
variability between farms, likewise for the prevalences
of respiratory problems and diarrhoea. Unfortunately,
we could not find any publications to compare our
results with.

It should be noted, that a group-level scoring system
was used for the three abovementioned parameters and
an average of five groups was scored per farm. This
results in discontinuous values (e.g. no possible value
between 0 and 20 % when five groups are observed).
Moreover, the scoring system did not allow adjusting for
group size. Sneezing, coughing and diarrhoea are diffi-
cult to detect when animals are outdoors, which was the
case for about half of the suckling piglets and about one
third of weaners. In addition, lameness in piglets was also
difficult to assess outdoors because piglets can be hidden
by vegetation and generally keep a greater distance to
observers. Panting was observed rarely in weaners and
never in suckling piglets. As piglets need higher ambient
temperatures than sows, the panting observed in weaners
was probably associated with respiratory problems. The
inclusion of panting in a piglet assessment protocol is
questionable, whereas the other parameters should be
included while bearing their restrictions in mind.

Farm assessment protocol

To our knowledge, the present study is the second appli-
cation of indicators from the Welfare Quality® protocol

to organic pigs. Results from an assessment of sows in
various housing and production systems can be found in
Scott et al. (2009). All problems we encountered during
farm assessment or observer agreement testing are not
specifically related to organic farming but to the housing
system. This has also been reported by Scott et al., who
pointed out the higher difficulties to collect data on
animals kept outdoors, which can indeed be applied in
both organic and conventional pig production systems.

Mastitis, metritis, diarrhoea and respiratory problems
could also be inferred from farm records, yet this
approach has its own drawbacks. Evaluating farm re-
cords is time-consuming and, on some farms, records
are incomplete. Furthermore, records have limited va-
lidity, due to restriction in allopathic treatments through
organic regulation (Commission Regulation EC no.
889/2008 2008) and the dependence of treatment inci-
dence on both, disease incidence and farmer reaction,
which makes records ambivalent. Respiratory problems
could also be recorded as gross pathological findings in
the respiratory system at the abattoir, yet this requires
higher logistic and work input than including it in a
farm visit.

Conclusions

The assessment of clinical measures of animal health
and welfare does not necessarily achieve satisfactory
inter-observer agreement. Therefore, intensive training
and inter-observer agreement testing should be includ-
ed and reported in all multi-observer studies. In sows,
injuries including vulva lesions, body condition and
lameness appear to be useful indicators for health and
welfare of (organic) pigs, which should be integrated in
welfare assessment protocols and farm improvement
schemes. Thinness appears to be a considerable prob-
lem in organic sows and farmers should use body
condition of their sows to adjust feeding. In piglets,
score definitions should integrate the number of ani-
mals scored (e.g. group prevalence). Unlike lameness,
respiratory problems, diarrhoea and runts, panting does
not seem to be a useful indicator in piglets.
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