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In 2014 the Estonian Veterinary and Food Safety board passed a decree forbidding swine to 

have access to outdoors, because of the spread of African swine fever. Since then all pigs 

have been kept inside, possibly influencing the welfare of organic pigs. This study 

compared the welfare and health of pigs raised in conventional and in organic systems in 

Estonia regarding these changes in the farming of pigs. Data were gathered from three 

organic and three conventional production systems. Selected parameters for comparison 

were: stocking densities, behaviour, human-animal approach test, lameness, dirtiness, ear 

and tail biting, skin wounds and shoulder ulcers. Also faecal samples for parasitic egg 

counts were taken. Organic farms had poorer human-animal interactions compared to 

conventional farms, but were better in regards to the social and exploratory behaviour 

among pigs. Also, organic production systems were slightly better regarding lameness and 

dirtiness compared to conventional farms. There was no difference regarding numbers of 

shoulder ulcers between the production systems. Additionally, organic farms had less tail 

biting and skin wounds than on conventional farms. Out of 16 fresh faecal samples taken 

from organic farms 12 had parasite eggs, while out of 20 samples taken from conventional 

farms 0 were positive. There was no evidence for a clear benefit to the welfare and health of 

pigs on organic farms compared to conventional farms. 
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Eesti Veterinaar- ja Toiduamet võttis vastu määruse 2014 aastal, mis keelas sigu lasta välja 

õue ja hoida sööta väljas, et piirata Sigade aafrika katku levikut. Alates sellest on kõik sead 

hoitud siseruumides, mõjutades mahesigade heaolu. Antud uurimus võrdleb tava- ja 

mahesigade heaolu ning tervist Eestis, kui muutus mahesigade pidamisviis. Andmeid koguti 

kolmest mahefarmist ja kolmest tavafarmist. Valitud parameetrid võrdluseks olid loomade 

paigutustihedus, sigade käitumine, looma reaktsioon inimese lähenemisel, longe, loomade 

puhtus, õlavarrepiirkonna haavandid, naha-, kõrva- ja sabahaavad. Samuti võeti ka 

roojaproove uurimaks siseparasiitide nakkussuurust. Uurimuses avastati, et mahefarmides 

on halvem looma reaktsioon inimese lähenemisel kui tavafarmides, kuid parem sotsiaalne ja 

väljenduslik käitumine sigadel. Lisaks oli mahefarmides vähem longet ja määrdunud loomi 

kui tavafarmides. Erinevust ei olnud õlavarrepiirkonna haavandite osakaalus mõlemas 

pidamissüsteemis. Mahefarmides oli vähem saba- ja nahahaavu. Kuueteistkümnest 

mahefarmidest võetud värsketest roojaproovidest 12 leiti parasiidimune, kui 20 tavafarmide 

roojaproovidest ei olnud üheski parasiidimune. Uurimusest ei selgunud ühelgi 

pidamissüsteemil eelist teisele.  

Märksõnad: sead, heaolu, tervis, mahefarm, tavafarm  
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INTRODUCTION  

Currently, there is a lot of discussion regarding animal welfare in pig production systems. It is 

argued that pigs reared in intensive indoors conventional farms have lower level of animal 

welfare and health compared with pigs reared in less intensive organic farms (Alban et al. 

2015). However, reliable and practical worldwide welfare assessment criteria are yet to be 

developed. It might even be impossible to have a common standard, because different 

countries raise their animals in different environments. Also there is a diverse understanding 

of what is good welfare. Nevertheless there are some protocols (eg. 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 

(Arney et al. 2018). 

The Estonian government and the European Union Council have set down minimum 

requirements for pig production systems (eg 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 laws state that 

organic farms must have lower stock densities, have access to outdoors, bedding material 

should be provided, later weaning, no use of farrowing crates, feeds have to be organic and 

there are more health treatment restrictions compared to 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 immediately to limit the spread of the 

disease and passed a decree on 25.07.2014 that forbade pigs to have access to outdoors and 

store their feed outside. Since then all of the swine in Estonia have been kept inside all year 

around (Veterinaar ja Toiduameti käskkiri 25.07.2014 nr 117).  

This might be expected to have an impact on pig welfare in organic systems. This study 

considered some welfare and health parameters to see 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. 
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1. REVIEW OF THE LITERATURE  

1.1 Comparison of conventional and organic pig production systems 

Pig farming’s main aim is to produce healthy high quality meat. The definition of health 

differs between management systems. In conventional farming health and disease are 

considered antagonistic, thus health is defined as the absence of disease which is a state of 

normal function allowing high production performance (Arney et al. 2018; Edwards et al. 

2014). Organic production does not consider this definition as sufficient. According to the 

International Federation of Organic Agriculture Movements, health is considered as 

wholeness and integrity of living systems. So health is not only the absence of disease, but the 

preservation of physical, mental, social and ecological well-being (Arney et al. 2018; 

Edwards et al. 2014). 

In Estonia organic farming is regulated by the European Union Council Regulations 

834/2007/EC and 889/2008/EC as well as the Regulation of the Estonian Ministry of 

Agriculture RT I, 12.10.2018, 8. Overall pig management is controlled by the Regulation of 

Estonian Ministry of Agriculture RT I, 11.12.2012, 2 and European Union Council Directive 

2008/120/EC. In summary these laws state that organic farms must have lower stock 

densities, have access to outdoors, bedding material should be provided, do later weaning, not 

use farrowing crates, and feeds have to be local and organic, and there are more health 

treatment restrictions compared to conventional farms. 

1.1.1 Management requirements of organic and conventional production systems 

Stocking densities differ between the raising systems. Organic pigs have twice as much area 

in which to move than in conventional farming (Table 1). Also, organic pigs should be able to 

go to an open air area, which currently is forbidden because of the spread of African swine 

fever. This obligation can be waived during winter in countries that have cold climates. 

Conventional pigs are usually raised indoors all year around and no requirements for walking 

area are stated. Farrowing crates are forbidden to be used on organic farms to restrict sows 

movement, unlike for conventional production. Organic farms have to provide a larger area 

for nursing sows to reduce the chances of the mother crushing its piglets (Council Regulation 

889/3008/EC; Council Directive 2008/120/EC). 
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Table 1: Minimum area per pig in building and outdoor walking area (Council Regulation 

889/2008/EC, Council Directive 2008/120/EC, Põllumajandusministri määrus 2002) 

 Animal 

weight, kg 

Conventional farming Organic farming 

Area in the 

building, 

m
2
/animal 

Area at the 

walking area, 

m
2
/animal 

Area in the 

building, 

m
2
/animal 

Area in the 

walking area, 

m
2
/animal 

Nursing 

sows 

 Not stated ― 7.50 2.50 

Sows  Gilt 1.64, 

Sow 2.25 

― 2.50 1.90 

Boar  6.0 ― 6.0 8.0 

Fatteners ≤ 30 0.30 ― 0.60 0.40 

31 to 50 0.40 ― 0.80 0.60 

51 to 85 0.55 ― 1.10 0.80 

86 to 110 0.65 ― 1,30 1.0 

In organic pig production fully slatted floors are forbidden. In the rest area ample dry bedding 

strewn with litter should be provided, which is not compulsorily in conventional farms. On 

organic farms enrichment is urged while in conventional production systems minimum 

standards are not mentioned (Council Regulation 889/2008/EC; Council Directive 

2008/120/EC). 

Organic pigs can only be fed feeds that are organic - no additives or genetically modified 

plants are allowed. At least 20% of the feeds have to be bought from the nearby area or grown 

on the farm itself. In conventional farms there are no restrictions on the origin and chemical 

compounds of the feeds, though in both systems the nutritional needs of the pigs must be 

fulfilled. Additionally, piglets can be weaned after 40 days of age on organic farms and after 

28 days in conventional systems (Council Regulation 889/2008/EC; Council Regulation 

834/2007/EC; Council Directive 2008/120/EC). 

Disease prevention and veterinary treatment schemes on organic pig farms are much more 

complicated than on conventional farms due to restrictions. Conventional farming uses 

metaphylactic treatments while on organic farms this is forbidden. Using anthelminthic drugs 
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is allowed on organic farms only when there is a positive diagnosis of parasitosis. Vaccination 

and antibiotics are permitted in both systems when the need to use it is justified, however in 

organic systems the withdrawal times are twice as long for veterinary products compared to 

conventional farming. If the organic pig receives a course of treatment more than three times 

within 12 months, or more than one course when the productive lifecycle is less than one 

year, the pig is not considered organic and has to undergo a conversion period; the exception 

to this is vaccination. This means that the pig or its meat cannot be sold as organic for 6 

months. However, in both systems tail docking and cutting teeth are allowed only when it is 

justified and they are not allowed to be routinely practiced (Council Regulation 889/2008/EC; 

Council Directive 2008/120/EC; Põllumajandusministri määrus 2002). 

1.2 Legislation change due to African swine fever 

African swine fever was detected in Estonia in September 2014 among the wild boar 

populations, but the first domestic pig farm was infected in July 2015. This disease is caused 

by a highly virulent deadly virus that has a serious impact on animal health and the pig 

industry (Nurmoja et al. 2018). 

The Estonian Veterinary and Food Board reacted immediately to limit the spread of the 

disease and passed a decree on 25.07.2014 that forbade swine to have access to outdoors and 

their feed to be held outside. Since then all of swine have been kept inside all year around 

(Veterinaar- ja Toiduameti käskkiri 25.07.2014 nr 117). 

1.3 Pig welfare and health definition and selected parameters 

Animal welfare is a multidimensional concept that is connected with animal health, emotions, 

behaviour and physiological needs. Donald Broom (1986) said that animal welfare is an 

individuals’ state as regard its attempts to cope with its environment. Animals have to survive 

among complex environmental factors, such as changes in the climate, food shortage and 

predators. When they can cope with their environment, then we can assume that their welfare 

is sufficient. Not coping with the changes results in suffering and animal welfare can be 

assessed as poor (Arney at al. 2018). 

In this thesis animal welfare was assessed through disease and behaviour indicators. The 

selected parameters are lameness, dirtiness, skin wounds, tail and ear biting, shoulder ulcer, 
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human-animal interactions, social and exploratory behaviours, parasite infection and organ 

changes found on post-mortem inspection. 

1.3.1 Lameness 

Much research has looked into pain in animals and concluded that vertebrates do feel it 

(Natural Research Council 2009). Thus lameness is an important welfare concern because it 

causes pain, suffering and limited freedom of movement. Including affecting mobility, it has a 

negative impact on feed intakes, behaviour, productivity and longevity (Plyum et al. 2011, 

2013). Pain and inflammation of the leg reduces feed intakes, which consequently leads to 

poor body condition thus affecting productivity. Animals in pain are apathetic and reluctant to 

move (Plyum et al. 2011, 2013). According to Bonde et al. (2004), lame sows prefer to lie 

down quickly to reduce the time standing on a painful limb thus causing a higher risk of 

crushing piglets. All of this might lead to the farmers’ decision to euthanize (Plyum et al. 

2013). 

Hoof lesions are often the underlying cause of lameness. Hoofs are in close contact with the 

floor. Poor hygiene and floor quality can severely impact the heel region and cause claws 

overgrowth and cracking. This might lead to infection (Plyum et al. 2011).  

Several risk factors for lameness have been identified. There is a higher prevalence in sows 

kept in group compared to individual housing (Anil et al. 2007; Maes et al. 2016). Anil et al. 

(2007) stated that 96% of loose-housed sows and 80% of confined sows had lesions. They 

concluded that greater freedom of movement and activity with aggression at mixing, as well 

as on entry into the feeder, are associated with hoof lesions. Also floor type influences 

lameness. Slatted and unbedded floors doubled the risk of lameness compared to swine 

housed on solid floors (Heinonen et al. 2006). The sharp edges of the slat or wedging the 

claws into the voids might cause injuries to the hoof (KilBride et al. 2009). Additionally, floor 

hygiene has an impact to lameness. It was stated that the relative risk increased 2.8 times in 

herd with poor floor hygiene compared to herds with dry and clean floors and moist ground 

caused occasional hoof infections leading to lameness (Gjein and Larssen 1995; Maes et al. 

2016). Some studies suggested that floor softness is a related factor (Bos et al. 2016; Diaz et 

al. 2013; KilBride et al. 2009; Maes et al. 2016). Providing rubber mats and straw on concrete 

floor reduced the occurrences. It was suggested that soft floors reduce overloading of the 
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hoofs, which might positively affect blood circulation around the region. It also provides more 

traction thus reducing the chances of slipping and the pig injuring itself (Maes et al. 2016). 

Plyum et al. (2013) measured lameness and hoof lesions of sows throughout the reproductive 

cycle in conventional production system. According to their report, the prevalence of 

lameness between farrowing and insemination was 5.6%, between insemination and gestation 

8.7%, and between gestation and farrowing 5.1%. Those findings were lower compared to a 

previous study that measured mean of 9.7% of lameness in pregnant sows (Plyum et al. 2011) 

and 29% for group-housed gestation sows (Jensen et al. 2010). Compared to those lameness 

prevalences Leeb et al. (2019) discovered that lameness on organic pigs was significantly 

lower (<1%) on all three organic systems (indoors system with access to outdoors, only 

outdoor system and system with part of its cycle only indoors and part only outdoors). Knage-

Rasmussen et al. (2014) compared lameness on conventional and organic systems and 

concluded that the prevalence of lameness was 5.4% in organic gestration sows and 24.3% in 

conventional gestrations sows.  

1.3.2 Dirtiness 

Pigs are exposed to various stimuli or stressors during all their life. One of these is sanitary 

condition. Poor hygiene can lead to the stress response, which affects the immune system, 

reduces performance and impacts health, particularly causing digestive and hoof disorders 

(Gjein and Larssen 1995; Madec et al. 1998; Pastorelli et al. 2012).  

A few researchers have stated that poor sanitary conditions induce an inflammatory response 

that reduces growth. This can be due to competition for nutrients between inflammatory 

response and function of tissue cells (Le Floch et al. 2006; Pastorelli et al. 2012). According 

to Le Floch et al. (2006) the difference between swine weight kept in a good compared to 

poor sanitary environment was 1.6 kg at slaughter. Another study (Pastorelli et al. 2012) 

stated that poor sanitary conditions decreased average daily gain by 11%, average daily feed 

intake by 5% and gain to feed ratio by 7%.  

Additionally hygiene can affect behaviour. Pigs were standing less and eating longer by 

spending 7% more time exploring the trough in poor sanitary conditions (Pastorelli et al. 

2012). Dirty pens also reduced exploratory behaviour of the pen (Pastorelli et al. 2012).  
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Swine living in poor hygiene conditions were more prone to infections, most often to 

digestive disorders. It was observed that soft faeces were present in 30-40% of time during 42 

days post-weaning in swine living in poor sanitary conditions. In pigs with good hygiene the 

occurrence of soft faeces was less than 10% (Pastorelli et al. 2012). Poor hygiene might lead 

to higher parasitic infections due to parasites being able to complete their life cycle in warm 

and damp manure on the floors. Moreover, bedding material increases the prevalence of 

parasites, because it obstructs the effectiveness of eradication of the eggs by routine cleaning 

and disinfection protocols (Sanchez-Vazquez et al. 2010). 

There are no studies that compare dirtiness of organic and conventionally reared pigs, but 

there are some studies looking into the hygiene of the different production systems. Wagner et 

al. (2018) tested different enrichment materials for pathological bacteria in organic systems 

and discovered that only peat contained Mycoplasma, which can be harmful to pigs. 

Escherichia coli is commonly used as hygenic indicatior for faecal contamination, but 

Wagner et al. (2018) did not detect it. However, Van Breda et al. (2017) results showed that 

the presence of bedding material increased the risk of Escherichia Coli disease 3.7 times in 

post-weaned pigs on conventional farms. It is assumed that enrichment material, such as straw 

bedding, can be a risk factor for poor hygiene, thus organic production systems, where it is 

provided, can have poorer sanitary conditions (Council Regulation 889/2008/EC; Council 

Directive 2008/120/EC). 

1.3.3 Skin wounds 

Skin lesions are consequences of aggressive behaviour that are associated with mixing of 

unrelated pigs, limited space and competition for food. The gradual introduction of new 

members to a group sustains the group stability. In conventional systems time is the most 

valuable asset. Sudden mixing episodes with unrelated animals are frequent, which affects the 

social hierarchy (Thomansen et  al. 2016; Turner et al. 2006). The absence of injuries, pain 

and fear are important for pig welfare and health, thus skin lesions might indicate poor 

conditions (Rydhmer et al. 2006).  

When fighting, pigs aim to bite and slash with their canine teeth at the opponent’s head, neck 

and ears, hence causing superficial wounds mostly to the front third of the body (Turner et al. 

2006). One study identified the most frequent bite locations. It was observed that 55% of the 

bites were targeted to the ears, 17% to the face and 23% to the neck. Body-turning was seen 
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by the submissive pig receiving skin wounds to other body parts to avoid further face-to-face 

contact (McGlone 1985). 

According to Thomansen et al. (2016) the highest incidences of skin lesions were found in 

newly mixed large groups of 30 animals. An increase in fighting behaviour was assumed to be 

with larger groups due to the need for a longer time to establish rank order. Additionally, sex 

and castration might affect skin lesion frequency. Groups consisting of males had more skin 

lesions than groups of females, and group of intact males have more skin lesions than 

castrates (Fredriksen et al. 2008). Aggressive and sexual behaviour is influenced by testicular 

steroids; therefore females have decreased aggression compared to males and castrates 

compared to intact males (Fredriksen et al. 2008). Thomasen et al. (2016) discovered that 

there was a difference in the number of skin wounds in different group sizes in newly mixed 

groups on organic farms, but the estimated mean number of lesions per animal ranged from 9-

21. Conventionally housed newly mixed pigs with variable group sizes had more skin lesions 

(a mean of 24 in one unit and 28 in second unit) according to Turner et al. (2006).  

Weight variation was found to decrease aggressive behaviour post regrouping (Andersen et al. 

2000). Also, socialising piglets with other litters improved their social skills and reduced 

aggression in later stages of production (D’Earth 2005). Enrichment material has the potential 

to reduce aggressive behaviour, thus reducing the number of skin lesions (Roy et al. 2019; 

Van de Weerd et al. 2003). 

1.3.4 Tail biting 

Tail biting is an abnormal behaviour induced by stress that occurs when one pig dentally 

manipulates another’s tail. Following repetition of this behaviour the tails skin may eventually 

be damaged and might cause bleeding. This injury will be prone to infections, which might 

eventually cause paralysis, pyaemia or even death (Moinard et al. 2002; Schrøder-Peterse and 

Simonsen 2001). Valros et al. (2007) reported that tail damage of variable severity increased 

the risk for abscesses and arthritis, which will cause reduced weight gain. This implies that 

tail biting is not only a welfare issue, but an economical problem as well. 

Many farmers try to control the problem by tail docking of piglets (Noonan et al. 1994). 

Under Estonian law routine tail docking is forbidden. It is only permissible when it is strictly 

necessary for the health and welfare of the pigs, which is determined by the veterinarian 

(Loomakaitseseadus 2000). Nevertheless, in many countries, tail docking is routinely 
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practiced, including Estonia. In one survey it was found that of a total of 24 European 

countries an average of 77% of pigs were routinely tail docked (De Briyne et al. 2018). 

According to Alban et al. (2015) conventional and organic farms have different tail docking 

practices – organic pigs had intact tails more often than conventionally reared pigs. 

Some evidence of the benefits of tail docking has been reported. Tail docked pigs are less 

likely to get tail bitten, either because they are less attractive to bite or it is more difficult to 

get a bite on a shorter tail. However, this will not solve the multifactorial problem of tail 

biting, because the underlying cause has not been resolved (Hunter et al. 2001; Sonoda et al. 

2013). Hunter et al. (2001) surveyed six United Kingdom slaughterhouses and concluded that 

there was a significant (P< 0.001) lower prevalence of tail biting in docked pigs (2.4%) than 

in undocked pigs (8.5%), which showed that there is persistent problem in both groups. 

However, Lahrmann et al. (2017) study at a commercial Danish farm discovered that pigs 

living in the same environment that had their tails docked had no tail biting injuries compared 

to an undocked group, where 23% of pigs had wounds on tails. Another survey (Hunter et al. 

2001) looking into effectiveness of tail docking compared to solving some of the factors 

influencing tail biting behaviour concluded that tail docking is more effective control against 

biting than management of the environment. Though providing straw, having natural 

ventilation, use of double or multi-space feeders and providing liquid meal had a significant 

effect on the reduction of tail biting among long-tailed pigs (Hunter et al. 2001). 

A wide range of risk factors to tail biting have been identified, such as enrichment, stocking 

density, breed, sex, temperature and diet (Beattie et al. 2000; Hunter et al. 2001; McKinnon et 

al. 1989; Moinard et al. 2002). A case study involving 46 case farms and 46 control farms 

concluded that the most important factors which would reduce tail biting was the use of straw 

from farrowing to finishing, keeping the stocking density below 100 kg/m
2
 and providing 

feeder spaces for more than 20% of pigs to eat at one time (Moinard et al. 2002). Even with 

some of the environmental factors known, tail biting might be influenced by unknown causes. 

D’Eath et al. (2014) identified some high incidence farms, but a few months later after a new 

investigation most of the farms with tail biting problem were different. Therefore finding 

specific factors triggering a biting outbreak might be difficult. 

Some researchers have suggested that tail amputation causes changes of the peripheral 

nervous system and formation of neuromas, which will cause spontaneous pain. It was 

recorded that regardless of the method used for tail docking, the pigs showed pain signs on the 
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first day. This was expressed by sitting down on cold surfaces. It was clear that tail 

amputation causes acute stress and a decrease in the motivation to bite tails of the docked pigs 

(Done et al. 2003; Sutherland et al. 2008). Tail docking may contribute to infection, because 

amputation provides a tissue lesion as a route for bacterial infection, thus prolonged pain 

might be present. The evident risk of infection due to tail docking is smaller than by biting, 

but unhygienic tail amputation has been suggested as a potential risk for spinal abscesses and 

arthritis (Huey 1996; Valros et al. 2007). 

It should be considered that tail has a communication role among the pigs. The pig tail is 

elevated and curled when greeting, chasing, courting or competing, but it straightens when the 

pig is sleeping, ill or frightened. With docking these communicative behaviours are denied. 

Tail amputation is done in variable lengths, which might be an issue, because long tails can be 

lowered to between pigs’ legs that might provide some protection from being bitten (Houpt 

2005). 

Tail biting is a major welfare indicator. Understanding underlying risk factors and early 

detection of problem groups for intervention might be a key factor for preventing injuries. It 

was suggested by Statham et al. (2009) that measurement of pig activity and identification of 

potential bitten and previously tail bitten pigs is a potential predicting tool for tail biting 

outbreaks. Also, enrichment objects and tail posture seem to be promising indicators (Larsen 

et al. 2016; Statham et al. 2009). 

1.3.5 Ear biting 

Ear biting is similar to tail biting as an abnormal behaviour that causes injury to the ears when 

one pig dentally manipulates another’s ears. There may be links between tail and ear biting. A 

herd with a high prevalence of tail biting has a high number of ear injuries, because both 

problems are thought to be linked to the same kinds of risk factors (Beattie et al. 2005; 

Brunberg et al. 2011). Beattie et al. (2005) suggested that pigs have the same motivation to 

bite tails as ears, but as ear chewing has a higher chance of provoking a negative feedback 

from the bitten, they prefer to bite tails before ears. 

There is also some evidence that routine tail docking has an impact on ear biting. It was 

assumed that this abnormal behaviour is redirected to littermates’ other body parts, which are 

easier to reach (Fraser and Broom 1990). Goossens et al. (2008) confirmed that ear biting 

behaviour occurred more often in herds where tails were docked shorter, showing that ear 
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biting is a welfare issue that is caused by underlying management and husbandry problems. 

According to Alban et al. (2015) conventionally reared pigs have their tails docked more 

often than organic pigs, which might indicate that the problem of ear biting is more common 

on conventional farms. 

Ear necrosis can be a complication to an ear bite, when the wound is secondary infected with 

bacteria. In general ear lesions do not cause any effect on pig performance, but will raise 

welfare concerns due to its aetiology (Park et al. 2013). 

1.3.6 Shoulder ulcer 

Shoulder ulcers occur when the tissue is under pressure for a prolonged period, which creates 

ischaemia and might turn to necrosis (Rosendal and Nielsen 2005). The severity of shoulder 

ulcers can be variable. It can affect only superficial skin layers or involve the underlying bone 

tissue. Deep ulcers are associated with acute pain caused by inflammatory reaction. To cope 

with pain animals adapt their behaviour. Increased rubbing of shoulder is associated with 

pain, which was observed after palpation of the affected shoulders. It is a significant welfare 

problem (Larsen et al. 2015; Meyer et al. 2019). 

Sows are typically affected by shoulder ulcers, because they spend more time motionless and 

recumbent during the lactation period. Sows, which have lower body condition score, are 

more prone to shoulder ulcer due to decreased distribution of pressure over the shoulder, 

which causes an increase in pressure between the floor and the scapula (Rosendal and Nielsen 

2005). Moreover, floor types affect the prevalence of the disease. According Kilbridge et al. 

(2009) outdoor swine had fewer lesions compared to indoor-housed swine and outdoor pigs 

laid on soil with deep straw bedding compared to indoor pigs who laid on hard surfaces. 

Access to outdoors and having deep straw bedding is more often seen in organic systems. 

Additionally, there was an increased risk of shoulder ulcers among swine housed on slatted 

floors compared to solid concrete floors with bedding (KilBride et al. 2009). Using fully 

slatted floors are forbidden in organic farming, which might decrease the prevalence of 

shoulder ulcers in organic farms (Council Regulation 889/2008/EC; Council Directive 

2008/120/EC). 

It was reported that the prevalence of shoulder ulcers in conventionally reared sows varied 

from 2 to 36% in the farrowing unit, where the highest was on farms with fully slatted floors 

(Rosendal and Nielsen 2005). Also, Cleveland-Nielsen et al. (2004) concluded that the 
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prevalence of shoulder ulcers varies within the conventional systems ranging from 0 to 40%, 

which indicates that it is influenced by management within farm. Leeb et al. (2019) did not 

find any cases of shoulder ulcers in sows on organic systems.  

1.3.7 Human-Animal interaction 

Human-animal interaction can be evaluated as the flight distance between an animal and a 

human. It usually develops positively between the stockperson and the animal that is in his 

care. Hence it depends on the workforce and management. Human-animal interactions can be 

positive, negative or neutral. Constant improper handling makes animals highly fearful of 

humans, which causes adverse effects in animal welfare and performance (Waiblinger et al. 

2006) and increases the flight distance. 

Unpleasant handling can cause response behaviour from the pigs. A well-known response to 

frustrating situations is immobility problem (Pearce et al. 1989). That can be seen as increased 

occurrence of sitting and standing inactive. Combined with intensive housing and barren 

environment it could lead to abnormal behaviour, such as tail biting, which is a significant 

welfare problem (Pearce et al. 1989). 

Fearful animals are not only a welfare problem. A few researches have shown that constant 

fear will cause chronic stress, which will affect productive performance (Barnett et al. 1991; 

Hemsworth 1989, 2003). Animal handling is an everyday occurrence, thus makes human-

animal positive interaction an important aspect for profitability. For example, total litter size 

and stillbirth rates were discovered to be related to the use of stockpersons verbal effort in 

moving sows and to the number of negative physical interactions (Hemsworth et al. 1989, 

1999). 

1.3.8 Social and exploratory behaviour 

The physiological state of a pig is an indispensable component of welfare status. Scientists 

have indicated that animals have similar brain function and structures as humans, 

experiencing emotions that are converted to behavioural actions. Knowledge of natural 

behaviours is crucial to provide good conditions for expression to reduce stress which is 

displayed as abnormal behaviours. For instance, pigs living in stressful environments tend to 

show unusual actions, such as tail biting, floor licking and snout rubbing to other pigs flanks 

(Arney et al. 2018; Zimmerman et al. 2012). 
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Swine have a complex social hierarchy that is determined through dominance, which is 

expressed in biting behaviour. More aggressive pigs are higher in the social hierarchy. 

Dominant pigs secure resources (e.g. space, food) by displacing submissive pigs from the 

feeder and resting area. This results in slower weight gains and smaller litters born for 

submissive sows compared to dominant sows (Pacheco and Salak-Johnson 2016). Some of 

the submissive pigs will adapt to their environment, however it was found that 46% of passive 

sows with an electronic feeding system needed human intervention to acquire sufficient 

nutrients (Chapinal et al. 2010). For better health and welfare outcomes it is important to 

assess the stress response and well-being of group housed sows to make proper choices in 

grouping to lessen stressful situations and avoid injuries (Pacheco and Salak-Johnson 2016). 

Exploratory behaviour is pigs’ natural state which is needed for survival. In natural conditions 

they spend most of their active time searching for food or investigating their environment. For 

example, pigs living in a semi-natural environment used 52% of their time awake foraging 

and 23% on investigating their environment. If they are unable to express this normal 

behaviour, they may redirect it towards their surrounding facilities or littermates (Studnitz et 

al. 2007). There is some evidence that pen enrichments have potential to reduce unwanted 

behaviours. Sows preferred consumable enrichments, such as straw, to un-consumable, such 

as wood and rope. Nevertheless, all enrichment types have a positive effect which will 

enhance welfare (Roy et al. 2019; Van de Weerd et al. 2003).  

On organic farms pigs are allowed outside and are provided with deep straw bedding, which 

might indicate that on organic farms pigs show exploratory and positive behaviour more often 

than on conventional farms (Council Regulation 889/2008/EC; Council Directive 

2008/120/EC). 

1.3.9 Endoparasites 

Endoparasites are very common among production animals. Often parasitoses do not have any 

clinical symptoms, but still causes extensive economic losses. They reduce weight gain, feed 

intakes and affect other productive performance indicators, such as reduced litter size and 

reduced sows reproductive potency (Lawlor and Lynch 2007). 

Without knowing the extent of parasitic infection anthelmintic are used routinely, randomly or 

only with clinically apparent swine. However, the environmental factors are not changed, 

causing reinfestation. These actions of treating swine that are healthy can cause drug 
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resistance. To avoid drug overuse it is important to have a proper parasite control method that 

is combined with correct environmental cleaning and disinfection as well as adequate use of 

anthelmintic to infected pigs (Järvis et al. 2012).  

Prevalence of parasitic infection depends on many factors, such as the age of the swine, farm 

type and management, use of anthelmintic and disinfection schemes. Swine parasitic infection 

in different age groups is caused by different parasite immunogenicity. It is known that 

Ascaris suum, Trichuris suis and Strongyloides ransomi infection is usually maximal in the 

young, while Oesophagostonum spp. and Hystrongylus rubidus are more often a problem in 

older swine (Roepstroff et al. 1998). Another factor of severity of infection is management. 

When pigs are allowed to go outside, there is a higher probability of contact with uncontrolled 

environmental pathogens. This type of management is seen in organic farms (Nansen and 

Roepstroff 1999). Moreover solid floors with bedding seem to be a risk factor for higher 

parasite infections compared to fully slatted floors (Sanchez-Vanzquez et al. 2010). Deep 

straw bedding is more often seen on organic than on conventional farms, because the law 

states that it should be provided in organic systems (Council Regulation 889/2007/EC). 

Bedding material may obstruct the effectiveness in eradication of the parasite eggs by routine 

cleaning and disinfection protocols (Sanchez-Vanzquez et al. 2010). 

In Estonia it was discovered that parasitic invasion intensity between sizes of farms was not 

prevalent, but small farms had higher intensities than big farms (Järvis et al. 2012). 

Additionally, there was no prevalence between intensity and age group. Though parasitic 

infection between different pig management systems was significantly different. Swine on 

organic farms had a 3.8 times higher chance to get infected than swine on small conventional 

farms, 13.9 times higher than on medium conventional farms and 85.3 times higher than on 

large conventional farms. This might be due to organic farms not using any anthelmintic 

drugs and having poor veterinary-sanitary conditions (Järvis et al. 2012). 

Ejik and Borgsteede (2005) in the Netherlands show that helminthic infections were present 

on free-range, organic and conventional pig farms, though on organic farms it was higher than 

on conventional farms. Coccidia was found in 90.9% of organic farms while in conventional 

it was 66.7%, and Ascaris suum was present in 72.7% of organic farms while in conventional 

it was only 11.1%. Many others have supported this finding (Carstensen et al. 2002; 

Baumgartner et al. 2003; Hovi et al. 2003; Nansen and Roepstroff 1999). Carstesen et al. 

(2002) concluded that high infection rates are influenced by management routines and 
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anthelmintic use. It was important to rotate pastures, have good hygiene protocols and low 

stock densities to keep the accumulation and transmission of parasites to a minimum 

(Carstesen et al. 2002). 

1.3.10 Post-mortem inspection 

An important animal welfare aspect is absence of disease. Its control is connected with 

management and might be compromised in systems where pigs are allowed to express normal 

behaviour. To evaluate this, some studies have found a connection between management 

system and lesions found in routine post-mortem inspection (Spoolder 2007). 

Many management aspects of different housing systems influence the occurrence of lesions. 

Organic farms have restrictions on the use of antibiotics, thus they have chronic inflammatory 

lesions more often. Moreover, space restriction reduces joint lesions and bone fracture, but a 

higher density of heavyweight pigs as well as slatted floors caused more hoof diseases and 

legs swellings (Kongsted and Sørensen 2017). Wounds, dermatitis, parasite infection and 

insect bites are connected with access to outdoors (Kongsted and Sørensen 2017).  

Kongsted and Sørensen (2017) analysed post-mortem inspection data during a 3-year period 

and concluded that the occurrence of lesions was related to whether or not pigs were raised in 

welfare label systems. Organic farms had higher incidences of white liver-spots, tail lesions, 

arthritis, skin lesions, bone fractures, septicaemia and abscesses compared to conventional 

farms. Conventional farms have higher prevalences for hoof abscesses, hernias and leg 

swellings (Kongsted and Sørensen 2017). These results were supported by Alban et al. 

(2015). Kongsted and Sørensen (2017) did not find any connection between management 

system and airway diseases. This finding was contradictory to Bonde et al. (2010) who 

reported that organic pigs had a lower prevalence of airway lesions than in conventional 

herds. 
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2. AIMS OF THE STUDY  

The aim of this study was to the compare the welfare and health of pigs raised in conventional 

and organic production indoor systems in Estonia. Also to evaluate a potential association 

between production system and the selected welfare and health parameters. 
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3. MATERIALS AND METHODS 

This study was based on data from three organic pig farms and three conventional pig farms 

in Estonia, which were collected from July till October 2019. All organic farms were certified 

at the latest in 2005 according to the Estonian Organic Agriculture register. In Estonia only 

four organic pig farms exist. The fourth one had three sows, thus it was excluded from the 

study. To be able to compare the results three conventional farms were chosen which were 

easiest to access.  

Collected data from the farms included assessment of chosen easily evaluated welfare and 

health parameters via observation, collection of faecal samples for quantitative faecal flotation 

analysis for parasitic eggs, and post-mortem data was gathered from a farm representative. 

A standardised on-farm assessment protocol based on literature (Dippel et al 2014; Welfare 

Quality® Consortium 2009) was developed. All assessments were made by one observer 

during a single-day visit to the farms. 

3.1 Assessment of animal health and welfare 

Health and welfare parameters were chosen to evaluate locomotion and skin quality. Also, 

social and exploratory behaviour and human-animal interactions were evaluated. In total 402 

organic pigs and 612 conventional pigs were assessed. This study included all organic pigs 

from the farms, because they were so small in number. From three conventional farms equal 

portion of randomly selected pigs were chosen into the study. 

Each health and welfare parameter had its own scoring systems which are described in table 2 

and table 3.  

Lameness was assessed from all individual pigs while moving. If the pig was reluctant to 

move, the pig was encouraged to move through vocal encouragement by the observer. 

Observations were scored as: no detectable lameness, visible signs of mild lameness while 

affected limbs are still weight bearing, apparent lameness with compensatory behaviours 

(such as arching the back) or reluctance to walk and bear weight on affected limbs. 

Dirtiness was valuated from all of the pigs on one side at 0.5 to 1 meter distance and scored 

into three categories: less than 10%, 10 to 30% or more than 30% of the body was soiled. 
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Skin wounds were observed from one side of the pig at 0.5 to 1 meter away in four body 

regions (head and front quarter; middle quarter; hind quarter; and legs). Assessment was 

scored as: no visible skin wounds, less than 5 skin wounds, 5 to 10 skin wounds or more than 

10 skin wounds. 

Shortened tail was classified as either normal tail length or shortened tail length. Tail biting, 

ear biting and shoulder ulcer were assessed by observation and scored as either no visible 

signs or visible signs. 

Table 2: Scoring scales of health and welfare parameters (Dippel et al 2014; Welfare 

Quality® Consortium 2009) 

Parameters Scoring scale 

Lameness 0 – no detectable lameness, pig moves easily 

1 – pig moves relatively easy, 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 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 to 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 to 10 skin wounds 

3 – more than 10 skin wounds 

Shortened tail 0 – tail has natural length 
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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 

Human-animal interaction can be described by the distance permitted by an animal between 

itself and human. This should become shorter between the stockperson and the animal that is 

in his care. Better scores will lower stress levels of pigs when handled which increases their 

welfare. (Waiblinger et al 2006)  

Fear of humans was assessed in stalls one pig at a time. All assessed pigs had to be standing 

up during the assessment. Interaction 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 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.  

Knowledge of natural behaviours is crucial to provide good conditions for expression to 

reduce stress which can be displayed as unusual behaviour. For instance, pigs living in 

stressful environments tend to show unusual actions, such as tail biting, floor licking and 

snout rubbing to other pigs flanks (Arney et al. 2018; Zimmermann et al. 2012). Social and 

exploratory behaviour was assessed outside of the feeding period in the passageway for five 

minutes. Observations started two minutes after the observer approached the group in the 

passageway to standardise the response of pigs to the observer. During the observation the 
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observer did not move to limit any response from the pigs to the observer. For the assessment 

all animals were standing. Lying animals were encouraged to stand up through vocal 

encouragement of the observer. Over a period of five 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 a behaviour distinct from these, 

such as standing idle, this was classified as “other” behaviour. 

Table 3: Scoring scales of welfare parameters (Dippel et al. 2014; Welfare Quality® 

Consortium 2009) 

Parameter Scoring system 

Human-animal interaction 0 – observer can touch the pig and it does not flee or flees 

after touching, but then returns to the observer within 10 

seconds 

1 – pig allows the observer to come as close as 0.5 meters, 

but does not allow touching or allows the observer to come 

as near as 0.5 meters, 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 – aggressive behaviour such as 

biting, that gets a response from the target animal 

positive social behaviour – sniffing, licking, nosing and 

moving gently away from another pig 

pen investigation – sniffing, licking or nosing floor, wall or 

pen fittings, except toy and straw 

exploratory behaviour – playing with a toy or straw 

resting – lying down  

other – other behaviours 

3.2 Faecal samples and quantitative faecal flotation method 

Faecal samples (around 10 grams) were taken from assessed pigs either from the rectum or 

from fresh faeces on the ground. In total 16 samples from the organic farms and 20 samples 
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from the conventional farms were taken. All samples were stored in a cooling box during 

transportation. If the 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 hours. 

Samples were taken randomly from sows, weaners and finishers. Depending on the size of the 

farm 4 to 8 samples per farm were taken. 

Faecal analysis was performed according to the Concentration McMasters quantitative faecal 

flotation method. Around 4.0 grams of faecal sample was taken and 56ml of tap water added. 

Faeces and water were stirred and left to rest in the container for 30 minutes. Then 10ml of 

the faecal suspension was poured through a single layer of gauze into a test tube. The test tube 

was centrifuged for 7 minutes at 1200 rpm. Shortly before counting, flotation fluid (saturated 

NaCl with 500 grams of glucose per litre) was added to a volume of the 4ml mark and the 

solution 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). 

3.3 Post-mortem inspection data 

An interview was made with a representative of the farm who had knowledge of the farms’ 

post-mortem inspection data regarding changes in abnormalities. 

3.4 Statistical analysis 

As the number of organic farms in Estonia is so small, the number of farms in this study was 

small. Thus analytical statistics have not been used as they might be considered to claim 

significance where this is not justifiable. Statistics of raw data presented here are descriptive 

and should be considered in the light of an observational case study. 
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4. RESULTS 

4.1 Stocking density 

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 (Table 4), although this was not 

the case for individual farms. Some farmers knew how densely they can stock their pigs, 

because they have 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.  

Table 4: Minimum area per swine in building and outdoor walking area (Council Regulation 

889/2008/EC, Council Directive 2008/120/EC, Põllumajandusministri määrus 2002) 

 

Animal 

weight, 

kg 

Conventional farming Organic farming 

Area in 

the 

building, 

m
2
/ 

animal by 

law 

Area at 

the 

walking 

area, 

m
2
/animal 

by law 

Measured 

average 

area in the 

building, 

m
2
/ 

animal 

(median) 

Area in 

the 

building, 

m
2
/animal 

by law 

Area in 

the 

walking 

area, 

m
2
/animal 

by law 

Measured 

average 

area in the 

building, 

m
2
/ 

animal 

(median) 

S
o
w

s  Gilt 1.64, 

Sow 2.25 
― 

Sows 2.75 

(2.16) 
2.50 1.90 

6.07 

(3.89) 

F
a
tt

en
er

s 

≤ 30 
0.30 ― 

0.47 

(0.44) 
0.60 0,40 

1.16 

(0.92) 

31 to 50 
0.40 ― 

0.47 

(0.44) 
0.80 0.60 

1.16 

(0.92) 

51 to 85 
0.55 ― 

0.67 

(0.68) 
1.10 0.80 

2.11 

(1.66) 

> 85 
0.65 ― 

1.18 

(0.99) 
1.30 1.0 

2.11 

(1.66) 
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On the conventional farms the minimum measured density of sows was 1.94 m
2
 and the 

maximum 5.75 m
2
, and among finishers the minimum density was 0.82 m

2
 and maximum 

2.06 m
2
. On the organic farms the minimum stocking density of sows was 2.07 m

2
 and the 

maximum 37.5 m
2
, among finishers the minimum density was 0.87 m

2
 and maximum 5.42 

m
2
. 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, thus decided to 

put more pigs in groups than there should be. 

4.2 Human-animal interactions  

Among conventional pigs 93.6% were scored 0 and 6.4% 1. There were no score 2 recorded 

among the conventionally raised pigs. Among organic pigs 86.3% were scored 0, 9.7% 1 and 

4.0% 2. This showed that on organic farms human-animal interaction scores were slightly 

worse than on conventional farms. 

4.3 Social and exploratory behaviour 

In the conventional systems higher prevalences of negative behaviour (fighting for food and 

space) among pigs were recorded compared to organic farms. And contrariwise result was 

seen regarding positive behaviours (sniffing and gently nosing of another pig). Organic pigs 

showed more exploratory behaviours (playing, foraging) than conventionally reared pigs. 

Though, organic pigs investigated their pen and showed other behaviours (standing idly) less 

than pigs on conventional farms. (Table 5) 

Table 5: Social and exploratory behaviours measured among conventional and organic pigs  

 Pigs on conventional farms 

(%) 

Pigs on organic farms (%) 

Negative social behaviour 1.6 0.69 

Positive social behaviour 14.8 19.7 

Pen investigation 33.2 25.9 
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Exploratory behaviour 2.0 15.5 

Resting 11.9 11.7 

Other 35.8 26.6 

4.4 Lameness 

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 lameness score 1, 0.2% with score 2 and 0.2% with 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 fewer lameness cases.  

4.5 Dirtiness 

The pigs on the conventional farms were scored 86.8% as clean (score 1), 13.0% as slightly 

dirty (score 2) and 0.2% as dirty (score 3); while the pigs on the organic farms scored 92.8% 

as clean, 5.5% as slightly dirty and 1.7% as dirty. Pigs on the organic farms were cleaner 

compared to those on conventional farms, though there was more pigs with score 3 on the 

organic farms than on conventional.  

4.6 Tail biting and tail docking 

Tail bites were observed on 5.0% (31 pigs) of pigs on the conventional farms and 0.0% (0 

pigs) on the organic farms. Conventional farms might have more tail biting because of the 

higher stocking densities and absence of enrichment material. In total two conventional farms 

and all three organic farms had some enrichment – chains, car tyres, balls or straw.  

Regardless of the law controlling tail docking, 100% of pigs were routinely tail docked at 

variable lengths in the selected conventional farms and on one of the organic farms. One other 

organic farm tail docked when necessary and the third has never done it. In total there were 

57% of sows tail docked on the organic farms. On one conventional farm tail docking was 

even implemented in the farms system for the workers to differentiate sexes. Female pigs had 

longer tails than males.  
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4.7 Ear biting 

Pigs raised on conventional farms had 1.1% (7 pigs) of their ears bitten while on organic 

farms 2.0% (8 pigs). There was no difference for incidences of ear biting between pigs on the 

organic and conventional farms. 

4.8 Shoulder ulcers 

There were few observations of shoulder ulcers. On conventional farms 0.2% (2 pigs) of pigs 

were affected by shoulder ulcers and 0 pigs were detected with the problem on the organic 

farms.  

4.9 Skin wounds 

On conventional farms there was higher prevalence of skin wounds than on organic farms. On 

conventional farms 9.9% of pigs were observed with skin wounds and 2.5% on organic farms. 

Most skin wounds were located in middle and hind sections of the body (Table 6).  

Table 6: Location of skin wounds and percentages in conventional and organic pigs 

Skin wounds location % of pigs with skin wounds 

among conventional pigs 

(number) 

% of pigs with skin wounds 

among organic pigs 

(number) 

Head-neck 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) 

In both production systems the highest number of wounds per pig was 5 to 10 (32 pigs on 

conventional farms and 7 on organic farms). On conventional farms below 5 wounds had 16 

pigs and on organic farms 3 pigs. None of the organic pigs had more than 10 wounds, but on 

conventional farms 13 pigs fell into the category. (Table 7) 



32 
 

Table 7: Distribution of numbers of wounds per pig at different body locations 

 Conventional farms Organic farms 

Wounds 

per pig 

≤ 5  5 to 10  ≥ 10  ≤ 5  5 to 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 

4.10  Endoparasites 

All samples taken from conventional farms were negative, while only four 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 and mean 260 (Table 8).  

Table 8: Total egg count of 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 (0/1235) 

Median 0 150 

Samples taken 20 16 
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Of positive samples the following species were identified: Eimeria spp, Ascaris Suum and 

Strongylida spp. In the total of seven samples contained Eimeria spp eggs, six had Ascaris 

Suum and 11 had Strongylida spp. Most frequently seen were Strongylida spp eggs with a 

median of 36 epg, while the highest number of eggs of the groups was Eimeria spp with 1146 

epg. (Table 9) 

Table 9: Total egg count of Eimeria spp, Ascaris suum and Strongylida spp on organic farms 

(epg – eggs per gram). 

Organic farms 

 Eimeria spp (epg) Ascaris Suum (epg) Strongylida spp (epg) 

Average (min/max) 87 (0/1146) 35 (0/288) 137 (0/638) 

Median 0 0 36 

In this research the intensity between positive samples were variable ranging from 10 epg to 

1235 epg (Figure 1).  

 

Figure 1: Total egg counts in samples taken from organic farms 
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Different farms had different parasite control regimes. All farms had anthelmintic treatment 

schemes and/or disinfection protocols. It was noted that the organic farms had no proper 

disinfection schemes. 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), which 

might have an effect on eradication of parasitic eggs.  

4.11 Post-mortem inspection  

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 is 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. 

It is complicated for organic farms to slaughter their pigs as organic even though there are 

five slaughterhouses registered for the organic slaughter of pigs. All slaughterhouses, except 

one, did not find slaughtering organic pigs to be profitable, because of the need for conversion 

of the slaughtering line to organic for only a small number of pigs. The one slaughterhouse 

that slaughtered pigs as organic belonged to one of the organic pig farms, which did not 

accept pigs from other farms. This meant that in Estonia only one farm slaughters pigs under 

the organic label, the others sell their meat as conventional. 

Conventional farms that had analysed their post-mortem data reported that they have higher 

prevalence of respiratory problems compared to other pathologies. Also there were mild cases 

of so called liver spots. One conventional farm reported that they have had problems with 

urinary tract infections recently according to the post-mortem data: around 14% of 

slaughtered animals. On organic farms the farmers reported high prevalence of liver spots, not 

recalling any other changes that might be of interest. 

The prevalence of respiratory disease varied greatly among the conventional farms. The 

prevalence of respiratory diseases ranged from 5 to 7% on one conventional farm and 25 to 

35% on another. None of the organic farms reported high prevalence of respiratory disease, 

though one farm said that they had a brief period of a respiratory disease in the herd that had 

been treated with antibiotics.  
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On conventional farms a small number of cases of milk spots during post-mortem inspection 

was found. One farm had a prevalence of 0.0 to 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 have had several incidences of high 

numbers of liver spots and they had to change anthelminthic schemes. This indicated that 

these farms had a very mild infestation of endoparasites in the herd, while organic farms had 

higher infestation rates of internal parasites. 
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5. DISCUSSION 

In this study the author compared welfare and health of conventionally and organically reared 

pigs in Estonia and tried to make associations between selected welfare and health parameters 

and production system. Both production systems have minimum standards of requirements 

stated by law, which has an impact on animal welfare and health. 

Lameness was discovered among 2.1% of pigs in conventional farms and among 0.7% in 

organic farms. Several studies have shown that lameness is more prevalent on conventional 

farms (Leeb et al. 2019; Plyum et al. 2013; Knage-Rasmussen 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 increase the risk of lameness in conventional systems 

(Heinonen et al. 2006; Maes et al. 2016). The pigs with severe lameness were all on one 

conventional farm that had had an accident regarding management. They had mistakenly left 

open the tap with quicklime, thus pigs sat on the caustic alkaline ground and burnt their hind 

legs. Due to this they were in too much of pain to move properly and affected the overall 

lameness scores on conventional farms. Other pigs with different lameness severities had 

other reasons for limping (trauma or hoof diseases). 

While 86.8% of conventional pigs were scored clean, this compared to 92.8% of organic pigs, 

so this does not seem to have been different between the two systems. There have been no 

studies done to compare the cleanness of pigs in different production systems. Though several 

studies state that cleanness does not indicate good hygiene (Sanchez-Vazquez et al. 2010; 

Van Breda et al. 2017; Wagner et al. 2018). Straw bedding, which was used only on the 

organic farms, absorbs moisture. At high densities straw should be added every day to 

maintain dry bedding. On one organic farm the farmer said that the worker constantly forgets 

to add new straw, thus the pigs on the farm were dirtier than they should have been (score 3). 

This influenced dirtiness scores among organic farms’ pigs. On conventional farms there were 

mostly slatted floors, so the faeces dropped into the passage underneath leaving the floor dry. 

Floors that were not slatted had to be cleaned every day to maintain dry and clean floors.  

There was observed 5.0% of tail bites and 1.1% of ear bites on conventional farms, while on 

organic farms there was 0.0% of tail bites and 2.0% of ear bites. Both problems are linked 

with similar risk factors, which are high stocking density and absence of enrichment material 
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(Beattie et al. 2005; Brunberg et al. 2011). According to minimum standards stated by law 

organic farms should have twice as much area to move 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 ear 

biting was higher on conventional farms, although there was a slightly higher indicence of tail 

biting. All of the conventional farms and one organic farm routinely tail docked their pigs. 

Somes studies show that tail docking reduced tail biting (Hunter et al. 2001; Sonoda et al. 

2013). This was not seen in this study. 

There were only few observations of shoulder ulcers among conventional reared pigs (0.2%). 

No organic pigs were detected with shoulder ulcers. Some research has shown that prevalence 

of shoulder ulcers varies greatly within specific production system, which indicates that it is 

influenced by the management within farms (Cleaveland-Nilesen 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.  

On conventional farms 9.9% of pigs were observed with skin wounds while on organic farms 

this was 2.5%. According to some studies skin wounds are linked with aggression, which can 

be decreased with less frequent regrouping, smaller group sizes, lower stocking densities and 

provision of enrichment materials (Roy et al. 2019; Thomansen et al. 2016; Van de Weerd et 

al. 2003). As stated by the minimum requirements, organic pigs should have twice as much 

room as in conventional systems and be provided with bedding, so the prevalence of skin 

wounds would be expected to be higher on conventional farms (Council Regulation 

889/2008/EC; Council Directive 2008/120/EC). This was confirmed in this study. The 

average number of lesions discovered in this study was 5 to 10 wounds per pig in both 

systems, though this was evaluated when pigs had already established a hierarchical order. In 

newly mixed groups the number of wounds might be even higher, as Thomansen et al. (2016) 

and Turner et al. (2006) showed.  

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 compared to conventional farms, which made animals cautious of humans. Several 

studies have shown that the human-animal interaction depends on the workforce and 
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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. On one organic farm the farmer did not see his 

pigs regularly and they rarely saw other people, and on this farm the pigs would flee at the 

sight of humans. Therefore, it was expected to have lower human-animal interaction scores. 

Negative social behaviour, resting and other behaviours were more prevalent on the 

conventional farms than on organic farms. Positive social behaviours and exploratory 

behaviour were less frequently observed on the conventional farms than on the organic. Some 

studies have stated that positive social behaviour and exploratory behaviour is expressed more 

when pigs have a natural enviroment, where they can express their normal behaviours (Roy et 

al. 2019; Studnitz et al. 2007; Van de Weerd et al. 2003). On organic farms pigs are provided 

with deep straw bedding, that allows pigs to forage, which might indicate that on organic 

farms pigs can more often show exploratory and positive behaviours than on conventional 

farms (Council Regulation 889/2008/EC; Council Directive 2008/120/EC). Where there was 

no free access to enrichment material, the pigs were forced to express other behaviours more 

often, such as investigating their surroundings and just standing.  This was confirmed by this 

study.  

None of the 20 faecal samples taken from conventional farms contained parasite eggs, while 

12 out of 16 faecal samples from organic farms contained parasite eggs. Järvis et al. (2012) 

took faecal samples from five organic farms, 31 small conventional farms, 17 medium 

conventional farms and 31 large conventional farms in Estonia. They discovered that all 

organic farms had parasites, 58.1% of small conventional farms, 76.5% of medium 

conventional farms and 41.9% of large conventional farms. They did not find any connection 

between farm type and parasite invasion intensity. However, at the time in 2012 organic pigs 

were kept outdoors. The similarity in these rates suggest that it is not only the outdoor keeping 

of pigs that contributes to the higher parasite infection rates on organic farms. This was 

confirmed by the findings of this study, where the factor of being outside did not influence the 

results: the risk of endoparasitic infection on organic farms was not higher solely because of 

their being outdoors, but to some other factors. It was noted that organic farms had poorer 

disinfection schemes, because it was not possible to do full room disinfection, which would 

have impaired the eradication of the parasite eggs from the environment. 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), which might have an effect on eradication of 
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parasitic eggs. This might have had a negative effect on the eradication of parasitic eggs in the 

environment and higher probability of reinfection. One organic farm had no parasite eggs 

found in the faecal samples which might have been because they have had the same small 

number sows for the past three years which they have not inseminated. It might also be that 

the probability 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 (Järvis et al. 2012). Also it should be noted that the host immune response is 

different between individuals, only female nematode adults lay eggs 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 to 

conventional farms, but had fewer signs of respiratory disease. The higher occurance of liver 

spots on organic farms was also found by Kongsten and Sørensen (2017) in a three year post-

mortem data analysis in Denmark, but did not confirm higher prevalence of airway disease in 

conventional farms. Bonde et al. (2010) got similar results regarding post-mortem reports of 

respiratory disease as the analysis of available data in this study.  

This study did not contain any analytical statistics, because of the small number of farms in 

the sample. It did not claim significance where it is not justifiable, thus only statistics of raw 

data are presented. Unfortunately in Estonia, there are only four organic pig farms (one 

excluded organic farm had only three sows), thus it is impossible to increase the sample size 

in Estonia. For future studies the author recommends including organic farms without access 

to outdoors from other countries in the sample to make scientifically evidential claims. 
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6.  CONCLUSION 

There was no evidence for a clear benefit to the welfare and health of pigs on organic farms 

without access to outdoors compared to conventional farms. On organic pig units the 

minimum stocking densities was twice as much as in conventional farming. On average the 

density were lower than regulations permit. Organic pigs had more positive social behaviours 

and less negative behaviours compared to those on conventional farms. And in addition there 

were higher incidences of exploratory behaviour by these pigs. This might have been 

influenced by the access to enrichment material and lower stocking densities. Tail biting 

occurred more often on conventional farms than on organic farms. Additionally, pigs on 

conventional farms had more skin wounds than those on organic farms. Organic pigs were 

cleaner and had worse human-animal interaction scores than on the conventional farms. 

Worse human-animal interaction score was possibly due to less frequent handling of pigs in 

those farms. The organic farms had no proper disinfection and/or anthelmintic treatment 

protocols. Possibly due to this parasite eggs in faecal samples were found on two out of the 

three organic farms, while in conventional systems all samples taken were negative. There 

were no changes in the higher prevalence of parasitic infections in organic farms compared to 

conventional systems, which means that access to outdoors do not influence the infection 

prevalence. Numbers of shoulder ulcers were infrequent. Some of the farms did not know it 

was possible to get post-mortem inspection data from slaughterhouses. According to the 

available data the respiratory tract lesions were more often present in conventional pigs and 

liver spots more common in organic pigs. 
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SUMMARY 

Comparing health and welfare of pigs farmed in conventional and in organic systems in 

Estonia 

 

This was set out to study the welfare and health of pigs reared in conventional and in organic 

systems in Estonia after the introduction of a decree in 2014 forbidding swine to be kept 

outside. Also to evaluate a potential association between production system and the selected 

welfare and health parameters. 

Collection of data and faecal samples were performed from July till October 2019 from three 

organic (402 pigs) and three conventional farms (612 pigs). In this study all of the pigs 

stocking densities, behaviours, human-animal approach test, lameness, dirtiness, ear and tail 

biting, skin wounds and shoulder ulcers were evaluated according to developed protocols. 

There were 20 faecal samples taken from conventional farms and 16 samples from organic 

farms to evaluate parasitic egg counts through the quantitative McMaster faecal flotation 

method. 

It was discovered that organic farms had poorer human-animal interactions compared to 

conventional farms, but were better in regards to social and exploratory behaviours among 

pigs. Also, organic production systems were slightly better regarding lameness and dirtiness 

compared to conventional farms. There was no difference regarding shoulder ulcers between 

the production systems. Additionally, organic farms had fewer tail biting and skin wounds 

than in conventional farming. 12 samples taken from organic farms had parasite eggs, while 

none of the samples were positive from conventional farms. 

In conclusion, there was no evidence for a clear benefit to the welfare and health of pigs on 

organic farms without access to outdoors compared to conventional farms. 

Keywords: pigs, welfare, health, organic farms, conventional farms 
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ÜLDKOKKUVÕTE 

Eesti tava- ja mahesigade tervisliku seisundi ning heaolu võrdlus 

 

Antud uurimuse eesmärgiks oli võrrelda tava- ja mahesigade tervist ning heaolu Eestis, kui 

keelustati 2014. aastal sigade laskmine õue pärast Sigade aafrika katku puhangut. Lisaks püüti 

hinnata valitud parameetrite võimalikku seotust pidamissüsteemiga. 

Andmeid koguti juuli kuni oktoober 2019 aastal kolmest mahefarmist  (402 siga) ja kolmes 

tavafarmist (612 siga). Valitud parameetriteks oli loomade paigutustihedus, sigade käitumine, 

looma reaktsioon inimese lähenemisel, longe, loomade puhtus, õlavarrepiirkonna haavandid, 

naha-, kõrva- ja sabahaavad, mida hinnati vastavalt koostatud protokollidele. Lisaks võeti 20 

värsket roojaproovi tavafarmidest ja 16 roojaproovi mahefarmidest, et hinnata parasiitide 

munade arvu kvantitatiivse McMasteri flotatsiooni meetodil. 

Uurimuses selgus, et mahefarmides on halvem looma reaktsioon inimese lähenemisel kui 

tavafarmides, kuid parem sotsiaalne ja väljenduslik käitumine sigadel. Lisaks oli 

mahefarmides vähem longet ja määrdunud loomi kui tavafarmides. Erinevust ei olnud 

õlavarrepiirkonna haavandite osakaalus mõlemas pidamissüsteemis. Mahefarmides oli vähem 

saba- ja nahahaavu kui tavafarmides. Kuueteistkümnest mahefarmidest võetud värsketest 

roojaproovidest 12 leiti parasiidimune, kui 20 tavafarmide roojaproovidest ei olnud üheski 

parasiidimune.  

Uurimuses ei leitud eelist loomade heaolul ja tervisel mahefarmides ilma õue juurdepääsuta 

üle tavafarmide. 

Märksõnad: sead, heaolu, tervis, mahefarm, tavafarm 
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