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Summary 

The objectives of the present study were to compare the occurrence of claw lesions, behavior and reproductive performance of 

pregnant sows housed on either parallel (PRL) or perpendicular slatted floors (PPD), A fatTow-to-finish farm was visited three times 

in 2008 to observe hind claw lesions and behavior of pregnant sows. Sows were housed in a gestation barn with stalls fitted with 

either PRL or PPD concrete floor slats. Lesions were scored using a five-point score method (0-4) for each of the six claw areas in 

each sow's four hind claws and overgrown heel was additionally scored. Assessments of lesion scores included total claw lesion score 

(TCLS) and the highest claw lesion score (HCLS) for each sow and claw area, respectively. TCLS for each sow was obtained by 

summing the scores of the six areas of the four claws and TCLS for each claw area was the sum of that area's scores for the four hind 

claws. The respective HCLS were the highest scores for any claw area, and that for each specific claw area. We also recorded relative 

frequency (%) of postural behavior and stereotypies by point sampling at IS-minute intervals over a six hour period. Reproductive 

performance data were collected for each sow on the different slatted floors. Linear mixed-effects models were used for comparisons. 

The mean (± SEM) TCLS for the 162 sows was 9.5 ± 0.44, and proportions of sows with HCLS 0, 1,2,3 and 4 were 1.2,39.4, 

54.5,4.3 and 0.6%, respectively. Sows on the PPD floors had higher TCLS for the heel area than those on the PRL floors (P< 0.05). 

No differences were found between the PPD and PRL slats for TCLS for each sow or for any claw area of sows (P>O.lO). Sows on 

the PPD floor had higher proportions of HCLS ~ I in wall and heel areas than those on the PRL floor (P < 0.05). However, no 

differences were found between the PPD and PRL slats for the proportions of sows with HCLS ~ 2 and ~ 3 in any area (P >0.1 0). 

There were no differences in behavior or reproductive performance indicators between the PRL and PPD floors (P >0.1 0). In 

conclusion, PPD floor slats tended to increase superficial claw lesions, but there was no relationship between floor slat direction and 

either behavior or reproductive perfOlmance in pregnant sows. 

Keywords: behavior, claw disorder, floor, pig, reproductive performance 

Introduction 

A previous study found that 96% of gestating sows on a re

search fann had one or more claw lesions I). Such claw lesions in 

sows have been suggested to be related to lameness1.3), and poten

tially raise concerns on commercial farms about animal well-be

ing due to pain. The housing of sows on slatted concrete floors in 

gestation is considered to be a major factor contributing to claw 

lesions9). Also, the presence of slats and lack of bedding in pens 
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have raised the risk of heel lesions5). Therefore, the choice of 

flooring systems on commercial swine farms is an important fac

tor related to claw condition and sow health. 

Slatted concrete floors are used to separate animals from feces 

and urine, and maintain good hygiene for SOWS I6). Partially or 

totally slatted concrete floors have been widely used for gestating 

sows in stall housing systems in swine production in Japanl) and 

North America2). Both parallel (to the animal; PRL) and perpen

dicular (PPD) slats have been used, but no studies have examined 

the effect of floor slat direction on the OCCUlTence of claw lesions 

in gestating sows on commercial farms, or on the behavior and 

reproductive performance of these sows. Therefore, the objec

tives of the present study were to compare the OCCUD'ence of claw 

lesions, behavior and reproductive perfonnance of gestating sows 

on either PRL or PPD floor slats on a commercial fann in Japan. 
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Materials and methods 

Farm 

A study was conducted on a commercial falTow-to-finish farm 

in Eastern Japan that used a computerized recording system (Pig

CHAMP Inc., Ames, lA, U.S.A.). We visited the fann three 

times, in March, August and November in 2008, to observe the 

claw lesions and behavior of gestating sows. The sows included 

pregnant gilts. Average female-pig inventory of the fann was 568 

pigs during the study period. The study farm had approximately 

90% F I crossbreds between Landrace and Large White, and 10% 

Landrace. Home-grown gilts were selected at various gilt grow

ing stages based on their criteria for normal leg structures and 

sound gaits. Gestating sows were housed in gestation barns in 

stalls on partially slatted concrete floors and then moved to far

rowing crates approximately seven days before due date of partu

rition. The fan·owing unit consisted of a fatTowing pen with a 

crate that was located on a totally slatted cast iron floor. The sides 

of gestation and farrowing barns were formed by thermostatically 

controlled curtains for natural ventilation. 

Gestation stall floor slats 

All sows on the studied farm were housed in a gestation barn 

with stalls fitted with concrete floor slats either PRL to an animal 

(Figure I) or PPD (Figure 2). The mean dimensions ( SEM) of 

the gestation stalls of the PRL and PPD floors were length = 222.0 

± 2.00 cm, width = 63.0 ± 0.00 cm and height 109.5 ± 1.50 cm. 

In the stalls with PRL floor slats (Figure 1) the producer of thc 

farm constructed 2 extra-wide slot sections on the front side of the 

partially slatted floor, with mean dimensions (± SEM) of 8.3 ± 

0.08 (a) and 22.6 0.I6cm (b), respectively. These extra-wide 

slot sections were installed to cleanliness by allowing large pices 

offeces to drop easily through the partially slatted floor. No such 

slat sections were installed in the stalls with PPD slats (Figure 2). 

Claw lesions 

When the sows were lying, six areas in each of the four hind 

claws of each sow were individually examined and scored for le

sions by trained observers. The six areas within each of the four 

claws were classified as wall, heel (including overgrown heel), 

white line, junction between heel and sole (heel-sole junction), 

sole, and toe l ). Each of 24 areas was given a single claw-lesion 

score based on a five-point score method (0, 1,2,3 or 4) for claw 

lesions I). The claw-lesion scores are: 0 = no lesions, I = superfi

cial cracks or lesions in the epidermis ; 2 = deep lesions in the 

epidennis ; 3 = deep lesions extending into the corium; and 4 = 
serious and deep cracks extending into corium and subcutis. If 

there was more than one lesion in an area we recorded the score 

for the most severe lesion. We did not measure the length or size 

of a lesion, because the lesions were often linked with each other 

and we were not able to objectively distinguish between indepen

dent lesions when we found more than one lesion. 

The definition of lesions included erosion, cracks, and over-

Fig. 1 
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Design of the concrete slatted floor installed parallel 

to an animal. The mean dimensions ( ± SEM) of two 

extra wide slots installed by the producer on the stud

ied farm were 8.3 ±0.08 (a) and 22.6±0.16cm (b), 

respectively. 
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Fig. 2 Design of the concrete slatted floor installed perpen

dicular to an animal. 

growths. Four hind claws per sow were scored for lesions with 

the five-point score method; two claws on each of the two hind 

limbs. For an evaluation on our scoring system, the inter-observ

er agreement of kappa value was 0.694). 

Claw lesion score calculations 

Six categories of claw lesion scores were calculated, namely 

total claw lesion score (TCLS) for each sow, TCLS for each claw 

type (lateral or medial), TCLS for each area, the highest claw le

sion score (HCLS) for each sow, HCLS for each claw type, and 

HCLS for each area. The six categories included scores of over

grown heels. Based on a method developed previously in a dairy 

cattle study15), TCLS of a sow was obtained by summing the indi-
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vidual claw lesion scores in the 24 measured claw areas, and rep

resented the overall magnitude oflesions in a sow. The TCLS for 

each hind claw area was the sum of the scores for that area on a 

sow's four hind claws, and the TCLS for each hind claw type (i.e., 

lateral or medial claws) was obtained by summing the scores of 

the six areas on each of the two medial or two lateral hind claws. 

Additionally, HCLS for each sow was defined as the highest score 

recorded in the 24 claw areas!4). The HCLS for each area was the 

highest score recorded for each sow, and HCLS for each claw 

type was defined as the highest score recorded in either lateral or 

medial claws. 

Point sampling of behavior 

The behavior observations were performed six-hour point sam

pling!ll when the claw observers were assessing claw lesions. In 

the point sampling, the observers walked quietly along the rows 

of crated sows and observed the postural behavior and stereoty

pies at IS-minute intervals for six hours starting from the end of 

the morning-feed distribution (scheduled between 07:30 AM and 

08:00 AM). Relative frequencies of the postural behavior and 

stereotypies during the six hours were expressed as a percentage 

of the total of 25 time observations. Three types of postural be

havior were observed based on the following standard definitions: 

standing was a posture in which a sow was upright with all four 

feet on the ground; sitting was a posture in which a sow had her 

rear end on the floor with her two front feet on the ground; and 

lying was a posture in which a sow was neither standing nor sit

ting!3). Also, three stereotypies were observed based on the fol

lowing standard definitions: vacuum chewing was defined as oral 

activities with saliva, but no food in her mouth; bar biting was a 

behavior in which a sow bit the bars of the stall; drinker play in

cluded drinking water behaviOl·13). 

Definitions of reproductive performance 

Reproductive performance data, recorded using PigCHAMP, 

were collected six months after our claw lesion observations. The 

following reproductive performance data were collected: total 

pigs born, pigs born alive and pigs born dead. The number of pigs 

born dead was defined as the number of stillborn piglets plus the 

number of mummified piglets7). The stage of gestation was the 

number of days a sow had been gestating when we observed its 

claw lesions. 

Statistical analysis 

All statistical analyses were carried out using SAS software 

(SAS Inst., Inc., Cary, NC). Binominal data, such as whether or 

not a sow had HCLS I or higher, 2 or higher, or 3 or higher, were 

analyzed with mixed-effects logistic regression models using the 

GLIMMIX procedure with contrasts. Continuous data were ana

lyzed with linear mixed-effects models, using the MIXEO proce

dure with Tukey-Kramer multiple comparisons. Square root 

transformation and arcsine transformation were calTied out on the 

TCLS and relative frequencies of behavior, respectively, because 

the measurements showed non-normal distribution were ex-

pressed as a proportionS). Both the data and SE were back-trans

formed for presentation as results. 

Model I was constructed to compare claw lesions between 

sows housed in stalls with the two types of slatted floors. The 

dependent variable was TCLS or whether or not a sow had HCLS 

I or higher, 2 or higher, or 3 or higher. Model 2 was constructed 

to compare differences in behavior or reproductive performance 

between sows housed in stalls with the two types of slatted floors. 

In all models, the independent variable was the type of slatted 

floors. Parity and stage of gestation were included in all the mod

els. Furthermore, observed month and sow 10 were included as 

random effects in all the models. 

Results 

The mean (± SEM) TCLS for the 162 sows studied was 9.5 ± 

0.44, with a median value of8 and a range of 0 to 25. The propor

tions of sows with HCLS 0, 1,2, 3 and 4 were 1.2, 39.4, 54.5, 4.3 

and 0.6%, respectively. Mean of observed parity was 2.8 0.11 

with a range of 0 to 6. Number of sows on PRL and PPO types of 

slatted floors were 98 and 64 sows, respectively. Table I shows 

the TCLS for each sow, claw or area for gestating sows housed on 

the PRL or PPO types of slatted floors. Sows on the PPO floor 

had higher TCLS for the heel area than those on the PRL floor 

(2.7 ± 0.22 vs. 2.0 ± 0.18 ; P< 0.05). However, no other differ

ences were found between the two types of slatted floors for 

TCLS for each sow, lateral claw, medial claw, or the wall, over

grown heel, white line, junction between heel and sole, sole or toe 

areas of sows (P>O.IO). 

Table 2 shows the propoliions of sows having a HCLS ;:::: I, 

;:::: 2 or ;:::: 3 for each claw area when housed on PRL or PPO types 

of slatted floors. Of the 162 sows studied only eight (4.9%) had 

HCLS ;:::: 3. Sows on the PPO floor had higher proportions of 

HCLS ;:::: I in wall and heel areas than those on the PRL floor 

(34.4 ± 5.98 vs. 16.2 ± 3.72%; 90.6 ± 3.67 vs. 75.8 4.33%; P< 

0.05). However, no differences were found between the two 

types of slatted floors for proportions of sows with HCLS ;:::: 2 

and ;:::: 3 for each sow, lateral claw or medial claw, or the over

grown heel, white line,junction between heel and sole, sole or toe 

areas of sows (P >0.10). 

There were no differences in relative frequencies of postural 

behavior or stereotypies between the two types of slatted floors 

(P >0.10). Fmihelmore, no differences were found for reproduc

tive performance indicators (i.e. numbers of total pigs born, pigs 

born alive and pigs born dead) between PRL and PPO floors 

(P>O.IO). 

Discussion 

In the present study, 98.8% of gestating sows had at least one 

claw lesion in their hind claws. Furthermore, the fact that 93.9% 

of sows had claw lesions in the epidennis (i.e., score I or 2) indi

cates that most claw lesions did not extend into the corium or 
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Table 1 Total claw lesion score (mean ± SEM) for each sow, claw or area for 

gestating sows housed on parallel or perpendicular slatted floors 

Measurements to animal 

n 98 64 
Total claw lesion score 

Sow 9.1 ±0.55 1O.3±0.72 

Lateral claws 5.5±0.36 6.4±0.43 

Medial claws 3.6 ± 0.26 3.9±0.37 

Wall 0.3 ±0.08 0.5±0.11 

Heel 2.0 0.18b 2.7 ± 0.22" 

Overgrown heel O.O±O.OO 0.1 ± 0.02 

White line 2.9 0.23 2.6± 0.29 

Junction between heel and sole 3.3 ±0.21 3.9 0.28 

Sole 0.5 ±0.09 0.5±0.1l 

Toe 0.1 ± 0.02 0.1 ± 0.03 

,,-bYalues (within a row) followed by different superscript letters differ (P<0.05). 

subcutis tissues of the sows housed in the gestation stalls with 

partially slatted floors on our studied farm. 

The present study has provided the first description of how 

floor slat direction is related to claw lesions and behavior of sows 

housed in gestating stalls. Our study showed that there was a 

higher OCCUlTence of hind claw lesions in heel and wall areas for 

sows placed on the PPD floor than those placed on the PRL floor. 

A recent dairy study on a range of slatted floors found that the 

weight bearing border of wall and heel areas showed the greatest 

pressure61, suggesting that these areas are most susceptible to 

damage. However, this study did not directly observe the effect 

of floor slat direction on claw lesions. This dairy study showed 

that floor slat direction was related to claw weight distribution. 

Other research has also indicated that claw weight distribution in 

sows may be an important factor detelTl1ining the development of 

claw lesions lO1. Therefore, further research is needed to determine 

the relationship between flooring, weight distribution and claw 

lesions in sows. 

Severe lesions (i.e., score 3 or 4) were found in eight sows 

(4.9%) on our studied farm, although there was no relationship 

with any floor slat direction. Furthennore, there were no associa

tions between floor slat direction and behavior or reproductive 

performance. These results indicate that the direction of slatted 

floors is not a serious issue in swine facilities. However, in order 

to address the problems with severe claw lesions, the issue of stall 

floor slats should be reconsidered, including direction, gap width, 

slat edge and slat design. Additionally, cleanliness of flooring 

systems is an important factor in claw health affecting transmis

sion of infectious diseases and slipperiness of floor surfaces61. 

Slippery floors lead to an increased slip frequencyl21 and this 

might lead to an increased occurrence of claw lesions in sows. 

Therefore, swine producers should keep floors clean to reduce the 

occurrence of claw lesions or infectious diseases. 

In conclusion, the present study indicates that while PPD floor 

slats tended to increase lesion scores, it was still not severe 

enough to relate to reproductive perfonnance or behavior in ges

tating sows. As long as slatted floors are used in intensive swine 

production, every possible effort should be made to optimize the 

use of a potentially hazardous element of flooring in order to re

duce OCCUlTence of claw lesions. 

This study was not a controlled experiment, but an observa

tional study using a commercial farm. Thus, our findings should 

be interpreted only as associations, not as indicators of biological 

causation. Additionally, we did not analyze other factors like 

width of slat distance, cleanliness and grip in the gestating barns. 

Even with these limitations, our study provides valuable informa

tion for swine producers and veterinarians on the floor design in 

gestating sows fed on a commercial fatm. 
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Table 2 Proportions of gestating sows having the highest claw lesion score 

(mean ± SEM) for each claw area when the sows were housed on 

parallel or perpendicular slatted floors 

of slatted floor 

Measurements Parallel to animal to animal 

n 98 64 

Proportions of sows having the highest claw lesion score 

Wall 

I or higher 16.2 ± 3. nb 34.4± 5 .98" 

2 or higher 5.1±2.21 7.8±3.38 

3 or higher I.O± 1.01 0.0 ± 0.00 

Heel 

lor higher 75.8±4.33b 90.6 ± 3 .67" 

2 or higher 30.3 ±4.64 42.2 ±6.22 

3 or higher 3.0 ± 1.73 3.1±2.19 

Overgrown heel 

lor higher 0.0 0.00 1.6± 1.56 

2 or higher 0.0 ±O.OO 0.0 0.00 

3 or higher 0.0 0.00 O.O±O.OO 

White line 

1 or higher 82.8 ± 3 .81 82.8 ±4. 75 

2 or higher 37.4±4.89 31.3 ± 5.84 

3 or higher 3 .O± 1.73 0.0 ± 0.00 

Junction between heel and sole 

lor higher 93.9±2.41 92.2 ±3 .38 

2 or higher 44.4 ± 5 .02 39.1±6.15 

3 or higher 3 .O± 1.73 0.0 ±O.OO 

Sole 

lor higher 31.3 ±4.68 35.9±6.05 

2 or higher 6.1 ±2.41 3.1±2.19 

3 or higher 1.0±1.01 0.0 ±O.OO 

Toe 

1 or higher 2.0± 1.42 3.1 ±2.19 

2 or higher I.O± 1.01 1.6 ± 1.56 

3 or higher O.O±O.OO O.O±O.OO 

"-bYalues (within a row) followed by different superscript letters differ (P<0.05). 
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