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Introduction 

Gjein, H. and R. B. Larssen: Housing of pregnant sows in loose and confined systems -
a field study. L Vulva and body lesions, culling reasons and production results. Acta vet. 
scand. 1995, 36, 185-200. - A field study was earned out in 18 herds with loose housmg 
of pregnant sows (loose herds) and m 18 herds WI th tethered or stalled pregnant sows 
(confmed herds). Three of the loose herds were excluded due to different kind offloor
mg from the rest of the herds. The remaimng 15 herds had partly slatted concrete floors 
and electromc sow feedmg The frequencies of sows with vulva and body lesions, thm 
sows as well as the culling reasons and production results were used as animal welfare 
md1cators for the herds. Vulva lesmns were found only m the loose herds and the mean 
prevalence proportion of sows with lesions w1thm these herds was 15.2% All vulva le
sions observed in this study seemed to be caused by b1tmg. The relative nsk of vulva le
sions was 2.6 times higher m the loose herds With no roughage feedmg as compared to 
loose herds with appetite feedmg of roughage. The sows m the loose herds, that had a 
feeding station With a mechamcal hmd gate had 1.8 greater nsk of vulva lesions than 
sows m the loose herds that used a feedmg station with an electromc gate. 
The mean prevalence proportion of sows With body lesions was 13.1 % m the loose 
herds and 4.0% m the confmed herds. Aggressmn between sows seemed to be the mam 
cause of body lesmns m the loose herds, whtle decub1tus ulcers on the shoulders were 
the mam cause of body lesions m the confmed herds. Sows m loose herds that were not 
fed additional roughage feedmg had 1. 7 times greater risk of body lesmns than sows m 
herds that used additional roughage feeding. 
The mam culhng reasons and production results were s1mtlar m the loose and confmed 
herds. This study showed that there were welfare problems both m confined and loose 
herds, however, with improved management, many of the welfare problems associated 
with loose housmg can be reduced. 

welfare; health; electronic feeding; slatted floors; roughage feeding; epidemiology. 

Confined systems for sows are associated with 
welfare problems. Sows that are tethered or 
stalled have a higher frequency of stereotypic 
behaviour (Ekesbo et al. 1979), more lame
ness and leg weakness (de Koning 1985, 

Svendsen & Olsson 1985) and prolonged far
rowing (Svendsen & Olsson 1985) than sows 
in group housing. 
Loose housing of pregnant sows has been es
tablished to improve the well-being of sows 
and also because loose housing is less expen-
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sive than other housing systems. Sows in loose 
housing are able to act more naturally than in 
confined systems. They can move freely 
around, engage in social behaviour and deter
mine their own lying place (van Putten & van 
de Burgwal 1990a). 
However, housing of pregnant sows in large 
groups sows) has now been practised for 
some years, and the disadvantages of the 
system have become more clear, especially 
when loose housing is combined with use of 
an electronic feeding station and slatted 
floors. Pigs are social animals that prefer to 
eat in groups, but the housing of the sows in 
groups will often produce aggressive behavi
our resulting in fight lesions to the vulva and 
body. This situation is aggravated if the sows 
are housed in a pen with slatted floors and if 
there are few stimuli in the environment 
other than feeding at a station once a day 
(Svendsen et al. 1990, van Putten & van de 
Burgwal 1990a). Lameness, claw lesions, 
vulva lesions, aggression, and lesions on the 
body are the problems most frequently re
ported (de Koning et al. 1990, Svendsen et al. 
1990, van Putten & van de Burgwal 1990a, 
Olsson et al. 1991, Kroneman et al. 1993). 
Evaluation of housing systems with regard to 
welfare has been performed both in field stud
ies and under more controlled situations on 
research farms. The welfare parameters that 
have been used are behavioural characteris
tics, free cortisol in the blood, lesions, disease 
frequencies and production results (de Kon
ing 1985, Hunter 1990, Barnett et al. 1992). 
The present study was part of a larger field in
vestigation that was conducted to study the 
relationship between different housing of 
sows, and health and welfare, with special em
phasis on claw lesions. In the present study 
the objectives were to compare some animal 
welfare indicators under field conditions in 
herds with loose and confined housing of 
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pregnant sows, and to study the effect on wel
fare of differences in environment and man
agement within the loose housing herds. The 
impact of housing on claw health and lame
ness will be described in later papers. 

Materials and methods 
Design 
The study was a prospective open cohort 
study (multiple cross sectional) in 36 herds 
during a period of 12 months with animals 
leaving or entering the herds at any time. All 
sows in the farrowing and pregnant sow com
partments in the herds were subject to 3 clini
cal examinations i.e. in October 1989, April 
1990 and October 1990. 

Selection of herds - reference population 
A stratified random sample from all farrowing 
herds within a radius of 150 km from Oslo was 
taken. To be included in any of the cohorts, a 
herd had to: 
* have new houses or rebuilt houses, i.e. new 

floors, within the last 5 years. 
* be a member of the Norwegian sow record

ing scheme. 
* have been in business for at least 1 year. 
* have an owner who was willing to partici

pate and do the necessary registrations. 
* have a veterinarian who was willing to par-

ticipate and do the necessary registrations. 
The inclusion criterium new floor was used to 
prevent system differences resulting from the 
age of the floor, because all loose housing 
herds had new floors within the last 5 years. 
The sampling frame was a list from the re
gional abattoirs of all loose (N = 45) herds and 
all confined (N = 50) herds in the region that 
had installed new floors within the last 5 
years. Three herds, 2 loose and 1 confined, 
were not included because the owners were 
unwilling to participate. 
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Figure 1. A senous vulva les10n. 

Loose herds 
The "loose" cohort included 18 herds and was 
sampled from the stratum consisting of herds 
with loose housing of pregnant sows. Fifteen 
of the loose herds had partly slatted concrete 
floors without or with very little bedding and 
electronic sow feeding. Average number of 
year-sows in these 15 herds was 39.2 (26-70), 
and the group size of pregnant loose sows was 
between 15 and 40. One year-sow is the equiv
alent of a sow older than 6 months that spend 
a complete year in the herd; however, only 
sows that subsequently farrow are included. 
One loose herd had deep litter based on straw, 
1 had a concrete floor without slats and partly 
deep litter with sawdust, and 1 changed from 
partly slatted floor to deep litter during the 
study period (after the April 1990 examina
tion). The 2 herds with deep litter were ex
cluded from the analysis because of the differ-

ence in flooring to the 15 herds with partly 
slatted concrete floors, and the pronounced 
effect that deep litter flooring apparently has 
on sow health. The third herd was excluded 
due to the change of flooring. 

Confined herds 
Cohort confined herds included 18 herds and 
was sampled from the stratum consisting of 
herds with confined housing of pregnant sows. 
Twelve herds had stalled sows and 6 herds had 
tethered sows. Average herd size was 30.1 
year-sows (17-53). 

Management and feeding 
The loose herds had dynamic groups of preg
nant sows, except 1 herd that had integrated 
loose housing, where the pregnant and suck
ling sows were in the same group. However, 
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also in this herd, the weaned sows were held 
separately in a period after weaning. In the 
dynamic groups of pregnant sows, 3-5 new 
sows were released simultanously into the 
loose house compartment 3 weeks after ser
vice or, in some cases, directly after weaning 
at 5 weeks. Young sows that had not farrowed 
(gilts) were also usually released into the 
group 3 weeks after service. 
Electronic sow feeding was practised in all the 
loose herds, using 1 of 2 different types of 
electronic feeding station. One type had a 
hind gate that closed mechanically (5 herds) 
when the sow came into the automat. The 
other type had a hind gate that closed elec
tronically (10 herds) when the automat "read" 
the transponder of the sow and was thus 
closed only if and when the sow received feed. 
Six of the feeding stations had solid side walls, 
while 9 of the stations had walls made of metal 
bars. The type of side walls was independent 
of the type of hind gate. Five of the loose 
herds had a water nipple inside the feeding 
station, so the sow received the feed mixed 
with water. In the other 10 loose herds, the 
sows only received dry feed in the feeding sta
tion. In 7 herds, the sows could receive all the 
daily feed during one visit in the feeding sta
tion, and in 8 herds, the sows were fed twice a 
day. 
Additional roughage feeding was used both in 
some of the loose and some of the confined 
herds. Different kinds of roughage were used 
including hay, straw, silage, turnips, potatoes 
or a combination of these. 

Clinical examinations 
All herds were visited 3 times at 6 months 
intervals. All sows were examined at each visit 
for lesions and body condition. Both vulva 
and body lesions were recorded as present or 
absent. 
Vulva lesions = lesions on the vulva. 
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Body lesions = lesions on the body, head, legs 
above the feet and shoulder lesions ( decubitus 
ulcers on the shoulders). 
The body condition was scored as thin (score 
= 1), normal (score= 2) or fat (score= 3). 
The frequencies of sows with vulva lesions, 
body lesions, and thin sows as well as culling 
reasons and production results were used as 
animal welfare indicators. 

Records 
The amount of roughage feeding in the herds 
was recorded and divided in 3 classes: Free ac
cess to roughage (appetite), some roughage 
and no roughage. 
The farmers recorded all cullings. The main 
culling reason for each sow was classified as 
reproduction failure (returns, empty sows, no 
heat), locomotor problems (lameness, claw le
sions, back injury), inadequate performance 
(small litters, poor mother), age/low index or 
other reasons. 
The production results were obtained from 
the Norwegian sow recording scheme. The 
farrowing date and examination date were 
used to group the sows in monthly periods af
ter farrowing. 

Statistical methods 
Unless otherwise stated, the following meas
ures of disease on a herd level were used: 
Prevalence = The arithmetic mean of the 
prevalence of sows with the lesion in the herd 
at the 3 examinations. Cumulative prevalence 
proportion = The cumulative proportion of 
sows in the herd that had the lesion on at least 
1 of the 3 examinations. 
The sow observations used in this paper were 
3 repeated examinations of the same vari
ables. Thus dependency existed both between 
the examinations within animals and between 
the animals within a herd. This was taken care 
of during the analysis. The data are presented 
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Figure 2. Mean prevalence proportion (with 95% CI) of sows with vulva les10ns m relat10n to time after far
rowmg m loose herds (no loose sow observat10ns = 1129). However, 307 were not mcluded m the figure due to 
not havmg farrowed (gilts = 300) or m1ssmg values (7). 

and analysed using either sow observation, 
claw, animal or herd as the unit of concern de
pending on the question to be answered. Herd 
was used as unit in the statistical analysis ex
cept in the description of the relationship of 
vulva lesions, body lesions and body condition 
with number of litters (Figs. 3, 5 and 6), and 
with time after farrowing (Figs. 2 and 4). In 
these presentations, sow observation was 
treated as an independent observation and 

used as unit. No statistical hypothesis testing 
was carried out using sow observation as unit 
since the observations were not statistically 
independent, however, the 95% confidence 
intervals (CI) of the group means are marked 
in the figures. 
Relative risks with 95% CI were calculated 
using Epiinfo (Dean et al. 1990). All other 
analyses were made using SAS version 6.04 
for DOS (SAS Institute Inc. 1989). 

Acta vet scand vol 36 no 2 - 1995 



190 H. Gjein & R. B. Larssen 

The effects of environmental factors were an
alyzed both using simple one way ANOVA 
and using a multivariate model with all rele
vant factors in the model (PROC GLM in 
SAS). This model takes into consideration the 
influence of all the environmental factors si
multaneously. Model specification for GLM 
multivariate analysis for vulva lesions and 
body lesions respectively : 
y = µ+a 1+b/ck +e11k , where 
y = mean herd prevalence of vulva lesions 

(/body lesions). 
µ = overall mean. 
a1 = roughage feeding 

(1 = appetite, 2 = some, 3 = none). 
b1 = feeding station hind gate 

(1=mechanical,2 =electronic). 
ck = feeding station walls 

(1 =bars, 2 = solid). 
e11k = random error. 

Results 
Vulva lesions 
Vulva lesions were found only in the loose 
housing herds, and all vulva lesions observed 
in this study seemed to be caused by biting 
(Fig. 1). The mean prevalence proportion of 
sows with vulva lesions in the loose herds was 
15.2%, but with a great variation between 
herds from a minimum of 2.4 % to a maximum 
of 43.2 % . The mean cumulative proportion 
of sows with vulva lesions was 21.2% ( 4.3-
53.7% ). 
The clinical examinations showed that the 
vulva lesions varied in severity. The vulva le
sions often appeared to be inflamed, however, 
the inflammation seemed to be superficial and 
local. Serious complications involving the 
vulva lesions were not observed or reported. 
The prevalence proportion of sows with vulva 
lesions increased from farrowing to the end of 
gestation (Fig. 2). The vulva lesions recorded 
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on the sows in the farrowing compartment 
were old lesions that the sows had received in 
the loose housing compartment. Gilts showed 
a tendency to have less vulva lesions than the 
sows with 1 or more litters (Fig. 3). 
The relative risk of vulva lesions was related 
to environmental factors (Table 1). The rela
tive risk of vulva lesions was 2.6 times higher 
(p<0.05) in the herds with no roughage feed
ing as compared to appetite feeding. It was 
observed that, in herds with roughage feeding, 
the sows appeared to be less hungry than in 
the herds with only concentrate feeding. The 
farmers from the herds with additional rough
age feeding reported that the sows ate the 
concentrate feed in the feeding station 
throughout the day. The sows in these herds 
did not stand in line behind the station in the 
morning when the feeding started as much as 
they did in the herds with no additional rough
age feeding. 
The sows in the herds that had a feeding sta
tion with a mechanical hind gate had 1.8 times 
greater risk (p<0.05) of vulva lesions than the 
sows that used a feeding station with an elec
tronic gate. The crude means indicated that 
the herds with bar walls in the feeding station 
had a greater risk of vulva lesions than herds 
with solid walls; however, the LS means did 
not show a difference. There was no associa
tion between prevalence of vulva lesions and 
1 versus 2 feedings a day, or between preva
lence of vulva lesions and access versus no ac
cess to water in the feeding station. 

Body lesions 
Body lesions were either lesions on the body 
caused by aggression between the sows, de
cubitus ulcers on the shoulders, or lesions 
caused by the equipment and environment. 
The lesions resulting from aggression were lo
cated on the head, the shoulders, and the hips, 
and were, to a great extent, superficial with-
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Figure 3. Mean prevalence proportion (with 95% CI) of sows with vulva les10ns in relation to number of 
litters m loose herds (no. loose sow observations= 1436). 

out complications, although abscesses in the 
skin were seen in a few cases. The mean prev
alence proportion of sows with body lesions 
was 13.1 % in the loose herds and 4.0% in the 
confined herds. The mean herd cumulative 
prevalence proportion of sows that had body 
lesions was 15.8% (3.7-29.6%) in the loose 
herds and 6.1 % (0-24.4%) in the confined 
herds. 
Only 3 of the confined herds had higher than 
5% prevalence of body lesions. In 2 of these 
herds, most of the lesions were decubitus ul-

cers and, in the third herd, the nature of the 
body lesions indicated that the lesions on the 
legs were caused by slats with sharp edges. 
The nature of the body lesions in the loose 
herds indicated that the majority of the le
sions resulted from aggression between sows. 
Only 13% of body lesions in the loose herds 
were classified as decubitus ulcers, while 58% 
of body lesions in the confined herds were de
cubitus ulcers on the shoulders. 
In the loose herds, body lesions on the sows 
were most frequently found during the initial 
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Tab 1 e 1. Vulva and body lesions m relation to roughage feeding and type of feeding station w1thm loose 
herds. Cumulative prevalence proportion of sows m each herd that had vulva or body lesions on at least 1 of 
the 3 exammat10ns. 

Envuonmental N Vulva les10ns Body lesions 
factor (herds) 

LS- RR3l LS- RR 
){!) Mm Max mean% 2) x Mm Max mean% 

Roughage feedmg: 
-Appetite 5 13.8 4.3 23.7 14.2 1.0 14.6 8.5 25.5 13.0 1.0 
-Some 5 15.5 5.2 30.4 20.5 1.4 14.5 3.8 21.1 16.1 1.2 
-None 5 34.4 21.1 53.7 37.5* 2.6 182 10.7 29.6 21.8 1.7 

Feeding station, hmd gate: 
-Mechanical 5 31.5 22.7 53.7 31.0* 1.8 18.1 10.7 29.6 18.6 1.2 
-Electronic 10 16.1 4.3 41.1 16.8 1.0 14.6 3.8 25.5 15.3 1.0 

Feedmg station, walls: 
-Bars 9 25.1 5.2 53.7 22.2 1.0 15.2 3.8 29.6 13.7 1.0 
-Solid 6 15.5 43 23.7 25.6 1.2 16.7 9.8 25.5 20.1 15 

All herds 15 21.2 15.8 

1) Mean cumulative prevalence proportion. 
2) The LS-mean is the mean when the confounding effect of the other two environmental factors m the table 

have been accounted for. 
3) Relative nsks (RR) are based on LS-means. 
* The group was significantly different (p<0.05) from the other(s) with regard to the environmental factor. 

period after they were released into the loose 
housing compartment (2nd and 3rd month in 
Fig. 4). 
The age pattern of body lesions was different 
in loose sows compared to confined sows. In 
the loose herds, the sows with 1 litter had most 
lesions on the body, while the older sows and 
gilts had less body lesions (Fig. 5). In the con
fined herds, the prevalence of body lesions in
creased with age. 
The 5 loose herds that did not use additional 
roughage feeding had 1.7 times greater risk of 
body lesions on the sows than the herds that 
used additional roughage feeding (Table 1), 
however, the difference was not statistically 
significant (p>0.05). 

Body condition 
About 70% of the sows were in normal condi-
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tion and thin sows were not a problem in nei
ther the loose nor the confined herds. The 
loose herds had a slightly higher average prev
alence of fat sows (16.6%) than the confined 
herds (12.4 % ). There was a clear tendency for 
more fat sows to be present with increasing 
age in the loose housing herds (Fig. 6). In the 
herds with confined sows, no such tendency 
was seen. 

Culling reasons 
The culling reasons in the 2 cohorts loose and 
confined are listed in Table 2. The main cull
ing reasons were nearly the same among loose 
and confined sows. There was a tendency for 
higher culling rates due to returns, claw le
sions and "poor mother" among loose sows, 
while empty sows and age/low index were 
more important culling reasons in confined 
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Figure 4. Mean prevalence proportion (with 95% CI) of sows with body lesions m relation to time after far
rowmg, loose and confined herds (no. loose sow observat10ns = 1129, no. confined sow observat10ns = 1092). 
However, 307 loose housed pigs were not mcluded m the figure due to not haVIng farrowed (no. gilts = 300) or 
m1ssmg values (7). 

than in loose herds. The total culling caused 
by reproduction failure was the same in the 2 
cohorts, however, in the loose herds, returns 
were the most important category of repro
duction failure, while in the confined herds it 
was empty sows. 
The annual culling rate, i.e. the total number 
of culled sows divided by the total number of 
year-sows, was slightly higher among loose 
(65%) than among confined (58%) sows. The 

average age of the culled sows was lower 
among the loose sows than among the con
fined sows. On average, when culled, the 
loose sows had had 2.3 litters, while the con
fined sows had had 2.6 litters. 

Production results 
The production results for both 1989 and 1990 
were very similar in the loose and confined 
herds (Table 3). 

Acta vet scand vol 36 no 2 - 1995 



194 H. Gjein & R. B. Larssen 

Table 2. Culling reasons in loose (n = 15) and confined herds (n = 18) based on the farmers' records. 

Loose Confmed 

Number PCR1) 
Number PCR1) 

of sows of sows 

Reproduction failure: 
-Returns 68 17.8% 24 7.7% 
-Empty sows 43 11.2% 66 21.1% 
-No heat 28 7.3% 25 8.0% 
Subtotal 139 36.3% 115 36.8% 

Locomotor problems: 
-Lameness 51 13.3% 39 12.5% 
- Claw lesions 32 8.3% 18 5.7% 
- Black in1ury 6 1.6% 5 1.6% 
Subtotal 89 23.2% 62 19.8% 

Performance: 
- Small litters 23 6.0% 21 6.7% 
- Poor mother 19 5.0% 8 2.6% 
Subtotal 42 11.0% 29 9.3% 

Age/low index 24 6.3% 43 13.7% 
Other reasons 89 23.2% 64 20.4% 

Total 383 100.0% 313 100.0% 

1> ProportJ.onal cullmg rate (PCR) JS the number of culled sows for one reason d1V1ded with the total number of culled sows 

Discussion 
Vulva lesions were a serious problem in some 
herds with loose housing of sows, while vulva 
lesions were not observed in the confined 
herds. The loose housing herds with addi
tional roughage had a lower prevalence of 
vulva lesions compared to herds without 
roughage feeding. Body lesions were seen 3 
times more often in the loose herds than in the 
confined herds. 
The positive effect of additional roughage on 
the frequency of vulva lesions in this study is 
in accordance with other reports. Feeding of 
roughage such as straw or hay is known to re
sult in less injuries and aggression (Weber et 
al. 1991). Van Putten & van de Burgwal 
(1990a) showed that daily meals of chopped 
com silage reduced the incidence of vulva bit
ing. Straw pellets in the feeding station has 
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also been reported to reduce the number of 
vulva lesions (Bure 1991). The small quantity 
of a concentrate diet that meets the sow's 
physical and reproductive requirement leaves 
the sow feeling hungry and may result in 
stereotypic behaviour, both in confined and in 
loose housing (Lawrence 1991). Fraser (1975) 
showed that straw reduced the levels of 
stereotypic behaviour in tethered sows and 
that straw was important for the sows' expres
sion of feeding motivation. Low feeding levels 
in loose housing with no roughage feeding can 
result in a change in social behaviour and ag
gression (Edwards 1991). 
The electronic feeding station with individual 
feeding of the sow can contribute to aggres
sion and vulva biting (van Putten & van de 
Burgwal 1990 a). Vulva biting has most often 
been seen in the line behind the feeding sta-
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Figure 5. Mean prevalence proportion (with 95% CI) of sows with body lesions in relation to number of 
litters, loose and confined herds (no. loose sow observations= 1436 no. confined sow observations= 1260). 

tion, but can also occur in other situations 
(Olsson et al. 1991). 
The herds with a mechanical hind gate in the 
feeding station had a higher prevalence of 
vulva lesions than herds with an electronic 
hind gate in the present study. This was some
what surprising, because mechanical hind 
gates protect the sow while she is standing in 
the station, but in a station with an electronic 
hind gate, the hind gate opens after a certain 
time leaving the sow vulnerable to attack. Be-

havioural or functional studies were not per
formed in this investigation, but Olsson et al. 
(1991) found that sow-controlled (mechani
cal) hind gates were associated with longer 
eating time, more empty visits, more queuing 
and more conflicts behind the station. This 
may explain the higher prevalence of sows 
with vulva lesions in the herds with mechani
cal hind gate in the present study. Technical 
problems with the stations may be an impor
tant cause of vulva lesions (Olson et al. 1991), 
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Table 3. Some production parameters in herds with loose and confmed sows m the 2 years 1989 and 1990. 

Loose 

1989 

No. of herds 15 
No. of htters 1090 
Live born per htter 10.8 
% stillborn 8.1 
% of losses before 3 weeks 16.3 
5 of first litter 39.2 
No. of piglets per year/sow 18.1 

1) One confined herd was due to mcomplete records. 

however, in the present study there were no 
reports of serious technical problems with the 
stations. 
Increased prevalence of vulva lesions from 
the farrowing compartment to the loose hous
ing compartment would be expected when 
sows moved from individual housing to group 
housing. The increased prevalence of vulva le
sions at the end of pregnancy can probably be 
explained by the swelling of the vulva and in
creased mucus secretion in the last weeks be
fore farrowing. There was also possibly a cu
mulative effect through the pregnancy period. 
The gilts had less vulva lesions than the sows 
that had farrowed. This observation could be 
a result of the low rank order of the youngest 
individuals and their tendency to stand at the 
back of the queue at the feeding station. An
other explanation could be the small size of 
the vulva of gilts, which made them less vul
nerable for biting. In some herds, one sow 
could be a "vulva-biter" as with a tailbiter in 
pens of growing-finishing pigs. 
Water in the feeding station has been asso
ciated with less vulva lesions (Olsson et al. 
1991). It is also reported that feeding once a 
day leads to less vulva lesions than feeding 
twice a day (Weber et al. 1991). Less queuing 
and aggression around the feeding station oc
cur with feeding once a day. In the present 
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Confined 

1990 1989 1990 

15 111> 111> 

1181 1032 1148 
10.9 11.0 10.9 
8.2 8.3 8.2 
17.3 17.1 16.4 
35.9 31.7 29.6 
18.2 18.5 18.0 

study, however, no difference in the frequency 
of vulva lesions between the herds with or 
without water in the feeding stations, and no 
difference between herds that fed once or 
twice a day was detected. 
The causes of vulva lesions that were exam
ined in this study form a range of predisposing 
factors. However, it is not correct to look at 
single isolated factors because the risk of con
founding from other factors is large. The 
GLM analysis used in this study reduces the 
risk of errors due to confounding. The crude 
herd means of sows with vulva lesions indi
cated that bar walls in the feeding station were 
a risk factor for vulva lesions; however, the 
GLM analysis showed that this was due to 
confounding influence from other factors, 
mainly roughage feeding. 
The body lesions on sows in the loose herds 
were mainly caused by interactions between 
the animals, while the lesions on the confined 
sows were mainly decubitus lesions. The high
est prevalence of body lesions on the loose 
sows seemed to be during the initial period af
ter they had been released into the loose 
house compartment. In this period, there are 
frequent interactions between new sows and 
sows already in the pen to establish their so
cial ranking (Weber et al. 1991). The weaned 
sows, most often 3-5 sows together, were re-
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leased into the group of pregnant sows after 
weaning. Thus the social rank order was fre
quently disturbed. Stable groups with a 
clearly defined rank order have less interac
tions than dynamic groups (Edwards 1991). 
However, integrated loose housing of sows, 
where the suckling and the pregnant sows are 
together, has other disadvantages (van Putten 
& van de Burgwal l990b, B¢e 1993). Very 
large dynamic groups (60-120) can also func
tion well if the sows are trained to use the 

feeding station and the total space is adequate 
(Peet 1990). 
Straw or other additional roughage did reduce 
the prevalence of body lesions, however, not 
to the same extent as for the vulva lesions. Bo
termans (1990) found that straw did not re
duce the occurrence of aggression during the 
grouping of sows. 
The highest prevalence of body lesions was 
found among loose sows that had had 1 or 2 
litters. An explanation could be that these 
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sows tried to defend themselves when they 
were attacked by older sows, while the gilts 
escaped when they were attacked. The varia
tion between loose herds was less with regard 
to body lesions than with regard to vulva le
sions. The instinctive nature of the aggressive 
interactions between sows to establish rank 
order may have contributed to the more uni
form presence of body lesions and may fur
ther indicate that this type of lesions will be 
more difficult to eliminate (Mount & Sea
brook 1993). 
The estimates of cumulative proportion of 
diseased sows in the herds will always increase 
as the observation period increases. The ob
servation period was 1 year for all the herds. 
However, since the 2 cohorts were dynamic, 
the cumulative proportion was underesti
mated since many of the sows did not spend 
the whole year (risk period) in the herd. This 
underestimation was larger for loose herds 
than for confined herds because of a higher 
culling rate in loose than in confined herds, 
i.e. the estimates of relative risk in loose ver
sus confined herds were conservative. Be
tween the subgroups within the loose herds, 
this was not a problem because the culling 
rates were quite similar. 
The interactions between sows that lead to 
vulva and body lesions did not cause a decline 
in production results. Thus, the differences in 
welfare between loose and confined herds 
were not great enough to cause differences in 
production results. Loss of performance is re
ported if mixing occurs during the implanta
tion period (Bokma 1990, te Brake & Bressers 
1990). The herds in the present study mixed 
sows either directly after weaning or 3 weeks 
after service. 
The body condition of the sows did not vary 
much between loose herds and confined 
herds. Thin sows have been reported to be a 
welfare problem in loose housing with feeding 
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stations (Olsson et al. 1991), this was not ob
served in the present study. However, fat old 
sows were a problem in some loose herds. The 
fat sows that were high in the rank order ap
peared to scare the young sows out of the sta
tion and then would eat the rest of the young 
sows' food. The biggest sows were also able to 
steal, in one way or another, concentrates in 
the feeding station, eg. by knocking so hard on 
the wall that a small amount of concentrate 
fell into the trough. 
The main culling reasons were similar among 
the loose and the confined sows, although 
there was some higher culling rate due to lo
comotor problems in the loose than in the 
confined herds. The total culling caused by re
production failure was the same in the 2 types 
of herds, but in the loose herds, more sows 
were culled because of returns and less be
cause they were empty, than in the confined 
herds. The reason for this can be that it was 
easier to detect a loose sow in oestrus than a 
confined sow in oestrus. Pregnancy checking 
was not performed in the herds included in 
this study. Fighting in the loose herds and sub
sequent early abortion may also have contrib
uted. It has been reported that the introduc
tion of new sows into a group during the first 
week after service resulted in 20% returns, 
while introduction more than 3 weeks after 
service only gave 10% returns (Bokma 1990). 
The production results were nearly the same 
in loose and confined herds. This is in accor
dance with other reports (Biickstrf/Jm 1973, 
Hansen & Vestergaard 1984, Svendsen & Ols
son 1985, Hunter 1990). 
Claw lesions may be equally important for 
welfare in loose housing on partly slatted 
floors as any of the welfare parameters that 
are discussed in this paper (de Koning et al. 
1990, Gjein & Larssen 1995). 
As a general comment on the testing of statis
tical associations, one should keep in mind 
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that the power in detecting statistically signif
icant associations is small with so few herds. 
There is a risk of not detecting associations 
that really exist. 

Conclusions 
The present study showed that vulva lesions 
and body lesions may be important welfare 
problems in loose housing of pregnant sows 
on partly slatted floors. Feeding with rough
age and correct design of the feeding station 
were important factors in reducing aggression 
and vulva biting in the herds with loose hous
ing of pregnant sows. 
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Sammendrag 
L¢sgaende og f1kserte g1eldpurker - en felt stud1e. 1. 
Vulva- og kroppssar, uts1altmgsarsaker og produk
s1onsresultater. 

En feltunderst11kelse ble utft11rt i 18 besetninger med 
lt11sgAende &Jeldpurker og i 18 besetninger med fik
serte og oppbundne purker. Femten av lt11sdnfts-be
setningene hadde betonggulv med spalter og trans
ponderf6nng. Tre besetninger hadde en annen type 
gulv, de ble ekskludert 1 denne de! av studien. Vulva
sAr forekom kun 1 besetninger med lt11sdnft av roeld
purker, den roennomsnitthge prevalensen i besetnin
gene var 15.2%. Arsaken ti! vulvasAr var i hovedsak 
biting. Den relative nsiko for vulvasAr var 2.6 ganger 
ht11yere i besetninger som lkke brukte grovfi>r enn 1 
besetninger som hadde appetitt fi>ring med grovf6r. 
Det var 1.8 ganger ht11yere relatlv ns1ko for vulva
skader i besetninger med mekanisk lukking av bak
porten pl\ f6nngsstas1onen sammenhgnet med beset
ninger med elektronisk bakport. 
Den roennomsnitthge prevalensen av purker med 
sAr pA kroppen var 13 1 % i lt11sdnftsbesetningene og 
4.0% 1 de konvensjonelle besetningene. HovedArsa
ken tli sAr hos de lt11se purkene syntes A vrere s!Assing, 
mens liggesAr var hovedArsaken hos fikserte og opp
bundne purker. Det var flest purker med sAr pA 
kroppen 1 lt11sdnftsbesetningene som 1kke brukte 
grovfi>r. 
Det var smA forsk1eller mellom de to oppstal
hngssystemer nAr det gJaldt uts1altingsArsaker og 
produks1onsresultater. 
Denne feltunderst11kelsen viste at lt11sdnft av purker 
kan ft11re ti! visse velferds-mess1ge problemer for 
dyra, bla. vulvaskader og s!Assing. Ved bruk av grov
fi>r, nktlg innredning og godt stell kan disse proble
mene reduseres vesenthg. 
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