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Abstract. Since 2014, it has been forbidden to keep pigs outside in Estonia, because of African
swine fever. This study compared the welfare and health of pigs raised in indoor conventional and organic systems in Estonia. Selected parameters for comparison were included: stocking densities, behaviour, a human-animal approach test, lameness, dirtiness, tail biting, skin wounds and faecal samples for
parasitic egg counts. Organic farms had poorer human-animal interactions compared with conventional
farms, but were better in regards to the social and exploratory behaviour among pigs. They were also
slightly better regarding lameness and dirtiness compared with conventional farms. Organic farms had
less tail biting and skin wounds than conventional farms. Of 16 faecal samples from organic farms, 12
had parasite eggs, while none of the samples from conventional farms were positive. Welfare problems
remain to be solved on organic pig farms irrespective of whether they are kept indoors or outdoors, but
there are benefits to pig welfare under organic regulations even if they have no access to an outdoor area.
Introduction
It has been argued that pigs reared in intensive
indoor conventional farms have lower levels of animal
welfare and health compared with pigs reared in less
intensive organic farms (Alban et al., 2015), and the
arguments have been reviewed by Spoolder (2007).
However, reliable and practical worldwide welfare
assessment criteria are yet to be developed. It might
be impossible to have a common standard, because
different countries rear their animals in different
environments. Also, there is a diverse understanding
of what good welfare is. Nevertheless, there are some
protocols (e.g., Welfare Quality® protocol 2009)
to assess factors that are considered to be reliable
indicators, such as diseases, fertility, morbidity,
mortality, animal productivity, stress hormone levels
and behaviour (reviewed by Botreau et al., 2007).
The Estonian government and the European Union
Council have set minimum requirements for organic
pig production systems (e.g., Regulation of Estonian
Ministry of Agriculture RT I, 11.12.2012, 2 & RT
I, 12.10.2018, 8; European Union Council Directive
2008/120/EC; European Union Council Regulation
834/2007/EC & 889/2008/EC). These state that
organic farms must have lower stocking densities,
have access to outdoors, bedding material should be
provided, later weaning, no use of farrowing crates
and feeds have to be organic; and there are health
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treatment restrictions, particularly prophylaxis,
compared with conventional farms.
African swine fever was detected in Estonia in
September 2014 among the wild boar population, but
the first domestic pig farm was infected in July 2015
(Nurmoja et al., 2018). The Estonian Veterinary and
Food Board reacted to limit the spread of the disease
and passed a decree on 25.07.2014 that forbade
swine to have access to outside and the storage of
their feed outside. Since then all swine in Estonia
have been kept inside all year around (Veterinaar ja
Toiduameti käskkiri 25.07.2014 no. 117). This might
be expected to have an impact on pig welfare in
organic systems. This study considered some welfare
and health parameters to evaluate the differences of
production systems in regards to the new regulation.
In addition, organic and conventional pig production
per se can be compared in the current conditions
without the confounding factor of access to outdoors.
Observation of behaviour is crucial to ensure that pigs
are coping with their environment. The expression
of normal behaviours and abnormal behaviours is
key to understanding this. Pigs living in stressful
environments can show abnormal behaviours, such
as tail and ear biting and floor licking (Arney et al.,
2018; Zimmermann et al., 2012).
The aim of this study was to evaluate and compare
the health and welfare of pigs kept on farms in
conventional systems and on organic farms where
the pigs are kept indoors. The selected animal-based
indicators were lameness, dirtiness, skin wounds,
tail and ear biting, shoulder ulcer, human-animal
interactions, social and exploratory behaviours,
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parasite infection and organ changes found on postmortem inspection. The collapse of the organic pig
sector in Estonia following the restrictions described
above (the number of adult pigs declined from 1,455
in 2014 to 534 in 2018 (Põllumajandusamet, 2020))
limited the population size available for their inclusion
in this study, and this paper has been presented as a
case study rather than a statistically robust comparative
analysis.
Materials and Methods
This research was based on data from three organic
pig farms and three conventional pig farms in Estonia,
which were collected from July to October 2019. All
of the organic farms were certified at the latest in
2005 according to the Estonian Organic Agriculture
register. Collected data from the farms included
assessment of an easily evaluated welfare protocol and
health parameters via observation, collection of faecal
samples for quantitative faecal flotation analysis for
parasitic eggs, and description of management and
husbandry procedures from an interview with the farm
representative. Assessments were made on finishing
pigs, weaners and dry sows. Piglets and lactating sows
were not included. The organic pigs were housed with
straw bedding. As there were small animal numbers,
all animals were housed in one space, though grouped
and separated by fences. Conventional farms were
more intensive, larger, with slatted floors and resting
area on concrete. Not all animals on the farms were
housed in a single space, and not all farms provided
environmental enrichments (such as toys).

A standardised on-farm assessment was carried
out, with guidance from the literature (Dippel et
al., 2014; Welfare Quality® Consortium, 2009). All
assessments were made by one observer during a
single-day visit to the farms, and sampled pigs were
selected randomly. Health and welfare parameters
were chosen to evaluate locomotion and skin quality.
Also, social and exploratory behaviour and humananimal reaction interactions were evaluated. In total,
402 organic pigs and 612 conventional pigs were
assessed. Each health and welfare parameter had
their own scoring systems, which are described in
Tables 1 and 2. Lameness was assessed from every
randomly selected individual pig while moving. If the
pig was reluctant to move, the pig was encouraged to
move through vocal encouragement by the observer.
Dirtiness was evaluated from one side of the pig at a
0.5–1 m distance and scored into three categories.
Skin wounds, identified by physical injury where
the integrity of the skin was compromised, were
also observed from one side of the pig at a 0.5–1 m
distance. A shortened tail (identified as such if a part
of the tail had been removed), tail biting, ear biting
and shoulder ulcer were assessed by observation.
Signs of tail and ear bites were recorded as existent
when fresh blood was visible on the tail/ear and/or
there was evidence of swelling and infection and/or
part of the tail/ear was missing.
Human-animal interaction, assessed by the
distance permitted by an animal between itself
and a human, should become shorter between the
stockperson and the animal that is in his care. This

Table 1. Scoring scales of health and welfare parameters
(adapted from Dippel et al., 2014; Welfare Quality® Consortium, 2009)
Parameters

Scoring scale

Lameness

0 – No detectable lameness, pig moves easily
1 – Pig moves relatively easily, but there are visible signs of lameness in at least one leg, reluctant
to put on weight on the affected leg, but still weight bearing
2 – Lameness is apparent in one or more legs, pig shows compensatory behaviours such as
arching the back and dipping the head
3 – Reluctance to walk and bear weight on one or more legs, pig does not want to move when
encouraged

Dirtiness

0 – Up to 10% of the body surface is soiled
1 – 10–30% of the body surface is soiled
2 – More than 30% of the body surface is soiled

Skin wounds

0 – No visible skin wounds
1 – Less than 5 skin wounds
2 – 5-10 skin wounds
3 – More than 10 skin wounds

Shortened tail

0 – Tail has natural length
1 – Tail shorter than normal

Tail biting

0 – No visible signs of tail biting
1 – Visible signs of tail biting

Ear biting

0 – No visible signs of ear biting
1 – Visible signs of ear biting

Shoulder ulcers

0 – No visible signs of shoulder ulcers
1 – Visible signs of shoulder ulcers
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Table 2. Scoring scales of welfare parameters (adapted from Dippel et al., 2014; Welfare Quality® Consortium, 2009)
Parameter

Scoring system

Human-animal 0 – Observer can touch the pig and it does not flee or flees after touching, but then returns to the
reaction
observer within 10 seconds
1 – Pig allows the observer to come as close as 0.5 m, but does not allow touching or allows the
observer to come as near as 0.5 m, then flees, but returns within 10 seconds, or after allowing
touching does not return to the observer within 10 seconds
2 – The pig does not allow the observer to come near it
Social and
exploratory
behaviour

Negative social behaviour (N) – aggressive behaviour; Positive social behaviour (P) – sniffing,
licking, nosing and moving gently away from another pig; Pen investigation (S) – sniffing, licking
or nosing floor, wall or pen fittings, except toy and straw; Exploratory behaviour (E) – playing with
a toy or straw; Resting (R) – lying down; Other (O) – other behaviours

was assessed in stalls one pig at a time. All assessed
pigs were standing during the assessment. The
evaluation comprised three stages. First, the observer
stood about 0.5 meters away from the selected pig
and stayed in a relaxed position for 10 seconds. If the
pig did not react, the observer proceeded to the next
stage. The observer started slowly moving towards
the pig, keeping the hands and arms close to their
body. Once the observer reached near to the pig, the
observer crouched down in front of the pig motionless
for 10 seconds. If the pig did not react, the observer
proceeded to the next stage. At this last stage, the
observer reached out a hand and slowly attempted to
touch the pig between the ears for 10 seconds. If the
pig came close to the human in the first stage, the pig
was slowly touched, missing out the second stage.
Social and exploratory behaviours were assessed
outside of the feeding period in the passageway for
5 minutes. Observations started 2 minutes after the
observer approached the group in the passageway
to standardise the response of pigs to the observer.
During the observation, the observer did not move.
For the assessment, all animals were standing. Lying
animals were encouraged to stand up through vocal
encouragement by the observer. Over a period of 5
minutes, the observer recorded how many animals
showed negative or positive social behaviours,
explored the pen or the enrichment material, or lay
down. If an observed pig showed behaviour distinct
from these, such as standing idle, this was classified as
“other” behaviour.
Faecal samples (around 10 g) were taken from
assessed pigs either from the rectum or from fresh
faeces. Sixteen samples from the organic farms and
20 samples from the conventional farms were taken.
All samples were stored in a cooling box. If faecal
analysis was not done on the same day as collection,
then the samples were stored in a refrigerator at
+4°C for a maximum period of 16 h. Depending
on the size of the farm, 4–8 samples per farm were
taken. Faecal analysis was performed according to
the Concentration McMasters quantitative faecal
flotation method. Around 4.0 g of a faecal sample was
taken and 56 mL of tap water was added. Faeces and
water were stirred and left to rest in a container for

30 min. Then, 10 mL of the faecal suspension was
poured through a single layer of gauze into a test
tube. The test tube was centrifuged for 7 min at
1,200 rpm. Shortly before counting, flotation fluid
(saturated NaCl with 500 g glucose per litre) was
added to a volume of the 4 mL mark and the solution
was suspended using a Pasteur pipette. A McMaster
counting chamber was then filled with the faecal
suspension. Microscopic examinations of parasitic
eggs were made at 100x magnification. Results were
presented as number of eggs per gram (Roepstorff et
al., 1998).
An interview was made with a representative of the
farm who had knowledge of the farm’s management,
husbandry procedures and post-mortem inspection
data regarding changes in abnormalities. During the
interview, questions regarding disinfection methods,
manure removal and management, anthelminthic
treatment, grouping, animal quarantine, disease
history, castration, teeth cutting and tail docking
procedures were asked.
The number of farms of each system was small,
because the national number of organic farms is only
three, and thus analytical statistics were not used as
they might be considered to claim significance where
this was not justifiable. Statistics of raw data presented
here are descriptive and should be considered in the
light of an observational case study.
Results
The organic pigs had around twice as much area as
the conventionally reared pigs. The mean measured
stocking densities were higher than required by law,
although this was not the case for individual farms.
Some farmers knew how densely they can stock their
pigs, because they had already measured the areas
and read the law. Other farmers did not know the
area size and stocked their pigs according to their
experience, particularly in regard to their estimates to
minimise tail biting. On the conventional farms, the
minimum measured density of sows was 1.94 m2 and
the maximum was 5.75 m2, and among finishers, the
minimum density was 0.82 m2 and the maximum was
2.06 m2. On the organic farms, the minimum stocking
density of sows was 2.07 m2 and the maximum was
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37.5 m2, while among finishers, the minimum density
was 0.87 m2 and the maximum was 5.42 m2. In both
systems, there were sows at a higher stocking density
than they should be according to the regulations. The
farms that had too high densities were aware that they
were higher than should be, but they had lack of space
to accommodate all the pigs, and thus decided to put
more pigs in groups than there should have been.
From the human-animal interaction evaluations,
among conventional pigs, 93.6% were scored 0 and
6.4% as 1. There were no conventionally raised
pigs that were given score 2. Among organic pigs,
86.3% were scored 0; 9.7% were scored 1 and 4.0%
were scored 2. In the conventional systems, higher
prevalences of aggressive behaviour (fighting for
food and space) among pigs were recorded compared
with organic farms (Table 3). And an opposite result
was seen regarding positive behaviours; the organic
farms had higher prevalences of positive behaviours
(sniffing and gently nosing of another pig) than on
the conventional farms (Table 3). There were no
differences in resting behaviour between the two
management systems (Table 3).
On the conventional farms, 97.9% of pigs were
not lame, and 2.1% of pigs were lame. Of the latter,
1.8% were scored with a lameness score 1, 0.2% with
a score 2 and 0.2% with a score 3. On the organic
farms, 99.3% of pigs were not lame, while 0.7% were
lame. Lameness score 1 was detected in 0.2% of pigs
and 2 in 0.5%. There were no pigs that had a lameness
score of 3. Therefore, organic farms had slightly fewer
lameness cases. On the conventional farms, 86.8% of
pigs were scored clean (score 1), 13.0% were scored
slightly dirty (score 2) and 0.2% were dirty (score 3).
On the organic farms, 92.8% pigs scored clean, 5.5%
scored slightly dirty and 1.7% scored dirty. Pigs on

the organic farms were cleaner compared with those
on conventional farms, although there were more pigs
with score 3 on the organic farms than conventional.
Tail bites were observed on 5.0% (31 pigs) of
pigs on the conventional farms and 0.0% on the
organic farms. A small proportion of pigs raised on
conventional farms (1.1%, 7 pigs) and on organic
farms (2.0%, 8 pigs) had their ears bitten. There was
no difference for incidences of ear biting between pigs
on the organic and conventional farms. There were few
observations of shoulder ulcers. On the conventional
farms, 0.2% (2 pigs) were affected by shoulder ulcers
and 0 pigs were detected with this problem on the
organic farms. On the conventional farms, there
was a higher prevalence of skin wounds than on the
organic farms. On the conventional farms, 9.9% of
pigs were observed with skin wounds and there were
2.5% of such pigs on the organic farms. Most skin
wounds were located in the middle and hind sections
of the body (Table 4). In both production systems, the
commonest number of wounds was 5–10 per animal,
then fewer than 5 wounds, and least frequently more
than 10 wounds were observed (Table 5). In both
systems, the material for pens was wood and metal, so
the wounds inflicted because of rubbing against the
walls should not have influenced the overall scores.
All faecal samples taken from conventional farms
were negative for parasites, while only 4 negative
samples were from the organic farms (all of which
were taken from one farm). Median egg counts per
gram on the organic farms were 150, with a mean
of 260 (Table 6). Of positive samples, the following
species were identified: Eimeria spp, Ascaris suum
and Strongylida spp. Of these samples, 7 contained
Eimeria spp, 6 Ascaris suum and 11 Strongylida spp.
Most frequently seen were Strongylida spp eggs with a

Table 3. Social and exploratory behaviours among
conventional and organic pigs
Conventional pigs (%)

Organic pigs (%)

Negative social behaviour

1.6

0.69

Positive social behaviour

14.8

19.7

Pen investigation

33.2

25.9

Exploratory behaviour

2.0

15.5

Resting

11.9

11.7

Other

35.8

26.6

Table 4. Location of skin wounds and percentages in conventional and organic pigs
Skin wound location
Head-neck

% of pigs with skin wounds among conventional pigs (number)

% of pigs with skin wounds among organic
pigs (number)

0.7% (4)

0.5% (2)

Middle body

6.5% (40)

0.5% (2)

Hind body

2.1% (13)

0.7% (3)

Legs

0.7% (4)

0.7% (3)
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Table 5. Distribution of numbers of wounds in pigs at different body locations
Conventional farms (no. wounds)

Organic farms (no. wounds)

<5

5–10

> 10

<5

5–10

> 10

Head-neck

3

1

0

0

2

0

Middle body

8

21

11

1

1

0

Hind body

2

9

2

1

2

0

Legs

3

1

0

1

2

0

Total

16

32

13

3

7

0

Table 6. Total egg counts on conventional and organic farms (epg – eggs per gram)
Conventional farms (epg)

Organic farms (epg)

Positive farms (% of farms)

0 (0%)

2 (67%)

Mean (min/max)

0 (0/0)

260 (0/1,235)

Median

0

150

Samples taken

20

16

Table 7. Total egg count of Eimeria spp, Ascaris suum and Strongylida spp on organic farms (epg – eggs per gram)
Organic farms
Average (min/max)
Median

Eimeria spp (epg)

Ascaris suum (epg)

Strongylida spp (epg)

87 (0/1,146)

35 (0/288)

137 (0/638)

0

0

36

median of 36 epg, while the highest number of eggs of
the groups was Eimeria spp with 1,146 epg (Table 7).
The intensity between positive samples was variable,
ranging from 10 epg to 1,235 epg.
Unfortunately, only two of the conventional and
one of the organic production systems knew their
herd post-mortem inspection data. One conventional
farm and one organic farm did not know that it was
possible to ask for feedback from the slaughterhouse.
One of the organic farms has not slaughtered pigs for
the past three years. It was noted that most of the farms
did not use post-mortem inspection data to improve
the pigs’ living conditions. The conventional farms
that had analysed their post-mortem data reported a
higher prevalence of respiratory problems compared
with other pathologies. Also, there were mild cases
of liver spots. One conventional farm reported that
they had had problems with urinary tract infections
recently according to the post-mortem data: around
14% of slaughtered animals. On organic farms, the
farmers reported a high prevalence of liver spots, not
recalling any other changes that might be of interest.
Among the conventional farms, the most often
reported pathological problem reported involved the
respiratory tract. The prevalence of respiratory disease
varied greatly among the conventional farms. The
prevalence of respiratory diseases ranged from 25–
35% on one conventional farm to 5–7% on another.
None of the organic farms reported a high prevalence
of respiratory disease, although one farm said that

they had had a brief period of a respiratory disease in
the herd that had been treated with antibiotics.
On conventional farms, a small number of cases of
liver spots during post-mortem inspection was found.
One farm had a prevalence of 0.0–0.8% while another
had around 2%. Regarding two organic farms, the
farmers reported that there had been high numbers
of parasites found in their animals. One farmer said
that they had had several incidences of high numbers
of liver spots and they had changed anthelminthic
schemes. This indicated that the conventional farms
had a very mild infestation of endoparasites in the
herd, while organic farms had higher infestation rates
of internal parasites. It was noted that the organic
farms had no proper disinfection schemes, because
they were not able to remove all pigs from the pens
for whole-pen disinfection, so they often just cleaned
one group at a time after sending specific groups of
pigs to slaughter. Also, all of them used deep straw
bedding, where new was added on top of old and
removed depending on the farm (ranging from once a
week to once a year). This might have had a negative
effect on the eradication of parasitic eggs in the
environment and higher probability of reinfection.
Discussion
Good human-animal interaction scores were
observed among 93.6% of conventional pigs and
among 86.3% of organic pigs. On the organic
farms, the handling frequency of animals was lower
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compared with conventional farms, which might
have made the animals more cautious of humans.
Several studies have shown that the humananimal interaction depends on the workforce and
management of the farm (Hemsworth, 1989, 1999;
Pearce et al., 1989; Waiblinger et al., 2006), which
confirmed the finding that a lower frequency of
positive handling causes pigs more stress, thus
increasing fearfulness to humans. The human-animal
interaction was possibly influenced by the farmers’
handling frequency. On one organic farm, the farmer
did not see their pigs regularly and they rarely saw
other people, and on this farm the pigs would flee at
the sight of humans. The slightly poorer scores for
organic farms in this regard may thus be explained
by this unfamiliarity with humans and not be
indicative of poorer stockmanship on organic farms.
The low prevalence of exploratory behaviour on the
conventional farms was possibly linked to the low
availability of enrichment material. On all organic
farms, there was straw available for every pig, which
would be expected to encourage play behaviour in
the pigs. Positive social behaviour and exploratory
behaviour are expressed more when pigs have a
natural environment, where they can express their
normal behaviours (Roy et al., 2019; Studnitz et al.,
2007; Van de Weerd et al., 2003). The deep straw
bedding provided on organic farms allows pigs to
forage, and this might indicate that on organic farms
pigs can show exploratory and positive behaviours
more often than on conventional farms. Where there
was no free access to enrichment material, on the
conventional farms, the pigs were forced to express
other behaviours more often, such as investigating
their surroundings and just standing. This may
explain the higher prevalence of pen investigation
and other behaviours in the conventionally reared
pigs. Negative social behaviours, resting and other
behaviours were more prevalent on the conventional
farms than on the organic farms. Positive social
behaviours and exploratory behaviours were less
frequently observed on the conventional farms than
on the organic farms.
Lameness was recorded in 2.1% of pigs on the
conventional farms and in 0.7% on the organic farms.
Several studies have shown that lameness is more
prevalent on conventional farms than on organic
farms (Leeb et al., 2019; Pluym et al., 2013; KnageRasmussen et al., 2014). The use of fully slatted floors
is only allowed on conventional farms and it is not
required to provide bedding material on conventional
farms as it is for organic farms (Council Regulation
889/2008/EC; Council Directive 2008/120/EC),
which increases the risk of lameness in conventional
systems (Heinonen et al., 2006; Maes et al., 2016).
The pigs detected with severe lameness were all
on one farm that had had an accident regarding
management. They had mistakenly left open the
faucet tap with quicklime, thus pigs sat on the caustic

alkaline ground and burnt their hind legs. Due to
this, they were in too much pain to move properly.
Pigs scored with a lameness score 1 or 2 had different
reasons for limping (trauma or hoof diseases).
While 86.8% of conventional pigs were scored
clean, this compared with 92.8% of organic pigs,
therefore, this does not seem to have been different
between the two systems. There have been no
studies comparing the cleanliness of pigs in different
production systems, although several studies state
that cleanness indicates good hygiene (SanchezVazquez et al., 2010; Van Breda et al., 2017; Wagner
et al., 2018). Straw bedding, which was used only on
the organic farms, absorbs moisture, thus leaving pigs
cleaner. On one organic farm, the farmer said that the
worker constantly forgets to add new straw, and thus
the pigs on the farm were dirtier than they ought to
have been. This may have influenced dirtiness scores
among organic farms’ pigs. On conventional farms,
there were mostly slatted floors, and thus, the faeces
dropped into the passage underneath leaving the floor
dry.
Both tail biting and ear biting are linked with
similar risk factors, which are high stocking density
and absence of enrichment material (Beattie et al.,
2005; Brunberg et al., 2011). According to minimum
standards, organic farms should have twice as much
area as conventional farms and are required to
provide bedding material, which conventional farms
are not (Council Regulation 889/2008/EC; Council
Directive 2008/120/EC). Thus, conventional
farms would be expected to have more tail and ear
biting than in organic systems. This study did not
observe that either tail or ear biting were higher on
conventional farms, although there was a slightly
higher incidence of tail biting, possibly because of the
higher stocking densities and absence of enrichment
material. As reported earlier, the stocking densities in
conventional farms were twice those on the organic
farms. In total, two conventional farms and all three
organic farms had enrichments – chains, car tyres,
balls or straw, which showed that conventional farms
had less enrichment for pigs, thus having higher
likelihood of tail biting.
There were few observations of shoulder ulcers
among conventionally reared pigs, and no organic pigs
were detected with shoulder ulcers. The prevalence of
shoulder ulcers varies greatly within the production
system, which indicates that it is influenced by the
management within farms (Cleveland-Nielsen et al.,
2004; Rosendal and Nielsen, 2005). Shoulder ulcers
are affected by low body condition scores (Rosendal
and Nielsen, 2005). All pigs in the study had good
body condition scores, which might have been the
reason for the similar and low numbers of shoulder
ulcers observed. Skin wounds have been linked with
aggression, which can be decreased with less frequent
regrouping, smaller group sizes, lower stocking
densities and provision of enrichment materials
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(Roy et al., 2019; Thomansen et al., 2016; Van de
Weerd et al., 2003). As stated by the minimum
requirements (Council Regulation 889/2008/EC;
Council Directive 2008/120/EC), organic pigs should
have twice as much space as conventional systems, and
are to be provided with bedding, so the prevalence
of skin wounds would be expected to be higher on
conventional farms. This was confirmed in this
study as more pigs had skin wounds in conventional
systems than in organic. The average number of
lesions discovered in this study was 5–10 wounds per
pig in both systems, although in the conventional
systems there were more pigs with wounds than in
the organic systems. This was evaluated when pigs
had already established a hierarchical order, which
might have influenced the results. In newly mixed
groups, the number of wounds could be even higher,
as Thomansen et al. (2016) and Turner et al. (2006)
showed.
None of the 20 faecal samples taken from
conventional farms contained parasite eggs, while 12
of 16 faecal samples from organic farms had parasite
eggs. Järvis et al. (2012) also discovered that all organic
farms in their sample had parasites, compared with
41.9% on large conventional farms. However, at that
time in 2012, organic pigs were kept outdoors. The
similarity in these rates suggests that it is not only the
outdoor keeping of pigs that contributes to the higher
parasite infection rates on organic farms; the risk of
an endoparasitic infection on organic farms was not
higher solely because of them being outdoors, but
because of some other factors. One of these factors
may have been that the organic farms had poorer
disinfection schemes, and it was not considered
practicable to do full room disinfection, which would
have impaired the eradication of the parasite eggs
from the environment. Also, the practice of laying
new straw bedding on top of old can be considered
important. On one of the organic farms, no parasite
eggs were found in any of the faecal samples. It might
also be that the likelihood of infection is smaller in
low density populations. Regarding the intensity
of the parasitic infection it should be considered
that parasitic eggs are not distributed equally in a
faecal sample. Also, it should be noted that the host
immune response is different between individuals,
and different species of endoparasites have variable
fertility (Järvis et al., 2012). Unfortunately, only
two of the conventional and one of the organic
production systems knew their herd post-mortem
inspection data, so it is impossible to make overall
conclusions. Nevertheless, the available data showed
that organic farms had more liver spots compared with
conventional farms, but had fewer signs of respiratory
disease. Higher occurrence of liver spots on organic
farms was also found by Kongsted and Sørensen
(2017) in a three year post-mortem data analysis in
Denmark. Bonde et al. (2010) reported similar results
regarding post-mortem reports of respiratory disease
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as the analysis of the available data in this study.
This study did not contain any analytical statistics
because of the small number of farms in the sample;
thus, only descriptive statistics are presented.
Unfortunately, in Estonia, there are only four organic
pig farms (one excluded organic farm had only three
sows); thus it was impossible to have a greater sample
size in Estonia for this investigation.
Conclusion
Positive findings for the welfare of pigs on indoor
organic farms included the following. On organic
pig units, the minimum stocking density was twice
as much as in conventional farming and the stocking
densities were lower than regulations permit. Organic
pigs had more positive social behaviours and less
negative behaviours compared with those on the
conventional farms. In addition, there were higher
incidences of exploratory behaviour by these pigs.
Tail biting occurred more often on the conventional
farms than on the organic farms. Pigs on the
conventional farms had more skin wounds than those
on the organic farms. Organic farms pigs were scored
cleaner compared with conventional farms, but this
did not mean that they had better sanitary conditions.
Organic farms had worse human-animal interaction
scores than on the conventional farms, possibly due
to less frequent handling of pigs in those farms.
Parasite eggs in faecal samples were found on two of
the three organic farms, while all samples taken in
the conventional systems were negative. The higher
prevalence of parasitic infections on the organic
farms compared with the conventional systems in
this study suggests that access to outdoors alone is
not the only influence on endoparasitic infection
prevalence on organic pig farms. Numbers of shoulder
ulcers were infrequent. Despite being restricted to
indoors, organic pigs had better welfare scores than
conventional pigs and poorer parasite scores, as would
be expected from organic pigs that are allowed access
to an outdoor facility.
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