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Summary
Sow lameness may result in severe economic 
consequences to the producer, as lameness 
has been associated with increases in invol-
untary culling, poor reproductive perfor-
mance, and suboptimal sow longevity. Lame-
ness prevalence and severity are impacted 
by facility design, with a particular focus on 
hard concrete surfaces. Use of rubber mats 
has been previously investigated for its abil-
ity to increase sow comfort, prevent lame-
ness development, and mitigate lameness 
severity. However, limited recommendations 
or guidelines are available to producers and 
veterinarians to successfully implement on-
farm mat use. �is production tool provides 
guidelines and techniques for selecting, 
installing, and maintaining rubber mats in 
farrowing stalls for multiparous sows.
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A�er reproductive failure, sow lame-
ness is the second most common 
reason for involuntary sow culling 

in the United States.1 Feet and leg problems 
have been associated with several factors that 
result in premature culling, including poor 
reproductive performance, poor farrowing 
performance, and suboptimal sow longevity.2 
With an estimated 15% sow culling rate due 
to lameness, annual industry gilt replacement 
costs have been estimated at $23 million per 

year, emphasizing that the economic impact 
must not be underestimated. Although 
lameness is considered a sow welfare concern 
and has economic impacts for the industry, 
few practical on-farm solutions have been 
developed.

Sow lameness is o�en a multifactorial prob-
lem that can be di�cult to prevent and, in 
turn, to manage. Environmental conditions 
may play a critical role in lameness severity 
and prevalence, as both concrete �ooring 

and slats increase the risk of sow lameness.3,4 
�ese facility conditions may also increase 
injury risk due to slick �ooring, thus result-
ing in additional lameness. Several other 
conditions can result in a sow becoming 
lame, including neurological de�cits, trauma, 
osteochondrosis, arthritis, metabolic dis-
orders, and infectious disease.5-7 Managing 
pain as a byproduct of lameness can be con-
ducted either through pharmaceutical inter-
vention (ie, administration of a nonsteroidal 
anti-in�ammatory drug [NSAID]) or a facil-
ity adaptation that provides a more comfort-
able and accommodating environment. �e 
use of rubber mats may provide a solution 
that reduces lameness occurrence or severity 
by providing a so�er resting area. Rubber 
mats have several advantages for on-farm 
use; for example, they are re-useable and easy 
to clean and can be utilized in pit-system 
barns with minimal manure buildup.8,9

Limited research has been conducted on 
utilizing rubber mats during either gestation 

Resumen - Colocación de tapete de hule en 
instalaciones de parto y lactancia: Conse-
jos y técnicas

La cojera de las hembras puede resultar en 
consecuencias económicas importantes para 
el productor, ya que la cojera se ha relacionado 
con el incremento de sacri�cios involuntarios, 
pobre desempeño reproductivo, y longevidad 
subóptima de la hembra. La prevalencia y 
severidad de la cojera son in�uidos por el 
diseño de las instalaciones, con un enfoque 
particular en super�cies de concreto duras. El 
uso de tapetes de hule ha sido  previamente 
investigado por su capacidad de incrementar 
la comodidad de las hembras, prevenir el 
desarrollo de cojera y mitigar la severidad de 
la cojera. Sin embargo, hay limitadas reco-
mendaciones o normas disponibles para que 
los productores y veterinarios implementen 
exitosamente el uso de tapetes en granjas. Esta 
herramienta de producción provee normas y 
técnicas para seleccionar, instalar, y mantener 
tapetes de hule en jaulas de maternidad para 
hembras multíparas. 

Résumé - Installation de tapis en caou-
tchouc dans des unités de mise-bas et de 
lactation: Trucs et techniques

Les boiteries chez la truie peuvent avoir de 
graves conséquences économiques pour le 
producteur, étant donné que la boiterie a été 
associée avec une augmentation des réformes 
involontaires, de mauvaises performances de 
reproduction, et une longévité sous-optimale 
des truies. La prévalence et la sévérité des boi-
teries sont in�uencées par le design des instal-
lations, avec une emphase particulière sur les 
surfaces dures en béton. L’utilisation de tapis 
en caoutchouc a été étudiée antérieurement 
pour sa capacité à augmenter le confort des 
truies, à prévenir l’apparition de boiterie, et à 
diminuer la sévérité de la boiterie. Toutefois, 
des recommandations ou directives limitées 
sont disponibles aux producteurs et vétéri-
naires pour implémenter de manière e�cace 
l’utilisation des tapis à la ferme. Le présent 
outil fournit des directives et des techniques 
pour sélectionner, installer, et assurer la 
maintenance de tapis de caoutchouc dans des 
cages de mise-bas pour les truies multipares.
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or lactation to reduce lameness and injuries. 
Only a few studies have demonstrated the 
bene�ts of rubber-mat use, which include 
decreased lameness and lesions8-10 and 
decreased development and healing time 
of shoulder ulcers.11-13 However, negative 
e�ects of rubber mats have also been dem-
onstrated, for example, a higher incidence of 
piglet lesions14,15 and decreased sow com-
fort if hard rubber mats are used.16 To date, 
no study has yet identi�ed the optimal rub-
ber mat or provided any consensus on guide-
lines for successful use and management of 
rubber mats in a sow facility.

�erefore, the objective of this production 
tool was to provide additional information, 
guidelines, and techniques for selecting, 
installing, and maintaining rubber mats in 
unidirectional farrowing stalls for multipa-
rous sows.

Choosing the right mat
�e variation in rubber mats available for 
purchase can make selecting an appropri-
ate mat for use in a stalled system di�cult. 
However, when introducing mats into a 
sow facility, a few key mat variables must be 
considered. Primarily, the rubber mat has 
to be thick enough to provide sow comfort 
without causing injury and be able to with-
stand sow and piglet manipulation over an 
extended period of time. �is is especially 
important when placing mats in farrowing 
stalls, as sows are highly motivated to root 
and manipulate objects just prior to farrow-
ing.17,18 Damage to the rubber mat may 
result in reduced sow comfort, and rubber 
mat fragments may clog and damage a pit 
system (Figure 1). Secondly, mats should 
allow for fecal matter and urine to pass 
through into the pit system without exces-
sive manure build-up or additional manure-
scraping requirements. In addition, the rub-
ber mat should be strong enough and have 
the integrity to be reused multiple times. 
For this production tool, 25 perforated 
boar mats by FarmerBoy Ag (Meyerstown, 
Pennsylvania) were placed in a commercial 
sow facility (price: $78.08 per mat [all values 
provided in US dollars]; width × length × 
thickness, 99 × 150 × 1.9 cm respectively; 
perforation size, 1.4 cm). Mats were placed 
in farrowing stalls and were used through 
four lactation cycles over a 4-month period. 
During this time period, mats were exposed 
to sow and piglet manipulation, sta� han-
dling, and power washing and disinfection, 
with minimal to no signs of damage. �is 

Figure 1: A 99 × 150 × 1.4-cm heavy-duty rubber mat damaged by the sow during 
the day prior to farrowing. Note the di�erent sizes of fragments (7.5 to 25 cm) as 
well as the damaged area in the rubber mat on the right (approximately 25 × 75 cm).

mat was selected a�er previous experience 
(unpublished data) with a perforated rubber 
mat (heavy-duty rubber mat, Farmtek, Dy-
ersville, Iowa; price $47.95; width × length 
× thickness, 99 × 150 × 1.4 cm respectively; 
perforation size, 2.2 cm) that showed exces-
sive tearing and fragmenting during one lac-
tation cycle. By 10 to 14 days post placement 
of the 30 Farmtek rubber mats, at least 30% 
to 50% of each mat was torn or severely dam-
aged (ie, fragmented;  Figure 1) due to nor-
mal wear and oral manipulation by the sow 
and piglets. �us, all mats were consequently 
removed from the stalls. �e di�erence in du-
rability between these two mats suggests that 
the rubber-mat thickness of choice should be 
at least 1.9 cm to withstand the daily postural 
adjustments and manipulations of the sow. 
It should be noted that use of rubber mats 
should take into consideration environmental 
conditions, as mats may prevent sows from 
cooling down during hot and humid summer 
months.8

Di�erent rubber mats and thicknesses 
have been tested out in various other stud-
ies8,11-13,15 (ie, 1.27 cm, 0.5 cm, 3.8 cm, 
1.8 cm, and 3.0 cm, respectively), but no 
conclusions on either optimal thickness or 
material composition for rubber mats in 
farrowing stalls have been presented. As this 
production tool was based solely on mat 
performance and application of two mats in 
a production setting, further research evalu-
ating additional mats and mat composition 
is needed.

Cost and management
�e rubber mat should be cost e�cient, 
based on the farm’s input and output costs, 
and require little additional labor. Inputs to 
be used include the cost of the rubber mat, 
the zip ties, and the labor needed for instal-
lation. One output could be monitoring pre-
weaning mortality during lactation. Work 
published by Grandjot19 reported that lame 
sows had a 14.6% greater pre-weaning piglet 
mortality rate than non-lame sows. Hence, 
if the average litter size is 13, this translates 
into a loss of 1.9 piglets per litter. Assuming 
that rubber mats would have a positive e�ect 
on reducing pre-weaning piglet mortality, 
an increase of 1.9 weaned piglets per litter 
could theoretically be considered increased 
output. Furthermore, assuming a market 
value of $40 per weaned pig, two extra 
weaned pigs per litter would not only cover 
the initial purchase cost of the FarmerBoy 
rubber mat ($78.08), but would also provide 
a rubber mat for up to �ve or six new lit-
ters before replacement is needed. A mat can 
successfully be placed and zip-tied down in 
less than 5 minutes prior to moving the sow 
into the farrowing stall and can be pre-cut 
to accommodate farrowing-stall dimensions 
(Figure 2). Pre-cut mats can easily be stored 
on a pallet close to the farrowing room and be 
moved and put in place by one person with-
out excessive e�ort or time. A�er each lacta-
tion cycle, rubber mats can be removed by 
simply cutting the zip-ties and li�ing the mat 
out of the stall. It is highly recommended that 
mats be cleaned a�er each use utilizing both a 
pressure washer and disinfectant. If mats de-
teriorate or become damaged, proper disposal 
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of the mat is important, and disposal fees may 
need to be taken into account.

Mat placement and installation
Mat placement is crucial. An incorrectly 
placed mat may result in an uneven rest-
ing surface and increased manure build up 
(Figure 3). �e placement or pre-cutting of 
the mat may need to be adjusted depending 
on the speci�c stall measurements, but the 
key is to ensure that the mat is wide enough 
to accommodate the sow’s entire body in 
recumbency and is positioned in a way to 
minimize manure build-up at the posterior 
end of the stall.

It has been shown that when rubber mats are 
placed only under the hind quarters of the 
sow, occurrence of shoulder ulcers is much 
lower than when sows lie on bare concrete 
(Figure 3).11 However, little evidence exists 
that placing the rubber mat under the shoul-
der increases the risk of shoulder ulcer de-
velopment, compared to having the sow lie 
on bare concrete. It is therefore arguable that 
placing the mat at shoulder level is better, 
as all four legs of the sow have access to the 
mat simultaneously. As lameness can result 
from either front or hind limb injury, support 
should be provided for all legs. �e assump-
tion that it is best to place mats at shoulder 
level is strengthened by the evidence that lame 
sows are approximately 16 times as likely as 
non-lame sows to develop shoulder ulcers,20 
and the fact that existing shoulder ulcers heal 
faster in sows housed on rubber mats12 fur-
ther strengthens this assumption. Mats that 
accommodate only the hindquarters also 
create a surface ridge that may be less com-
fortable than either full-mat placement or no 
mat at all. �is ridge might cause lesions in 
sows provided with rubber mats or may be 
abrasive to the skin when the recumbent sow 
is shi�ing position, especially between nurs-
ing bouts. Perforated rubber mats do reduce 
manure build-up, but manure build-up may 
still occur, as sow length and defecation pat-
terns play a critical role.

Maintaining a consistent rubber-mat place-
ment requires that the four corners of the 
mat be fastened to the stall �oor. �is may 
be achieved by threading extra-heavy-duty 
zip ties (61-cm, 79-kg tensile strength; Cable 
Ties Plus Inc, Duxbury, Massachusetts) 
through the perforations in the rubber mat 
and through the slatted �oor. Zip-tie thread-
ing can be achieved by using a pair of 19-cm 
long blunt-nose pliers or any gripping tool 

Figure 2: Cu�ing a perforated rubber boar mat to the dimensions 99 × 150 × 1.9 cm 
for placement in a farrowing-lactation stall. �e mat should be placed so that the short 
side faces the back of the farrowing-lactation stall, starting just below the cross bar, and 
extending forward to include the shoulder of the sow.

Figure 3: Proper placement of rubber mat in a farrowing-lactation stall. Note how 
the mat ends at the cross bar to allow manure to drop onto the sla�ed �ooring 
rather than onto the rubber mat.
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Table 1: Examples of materials required to install a perforated rubber mat in a 
commercial farrowing stall

Item description Vendor Part no.
Boar mat* FarmerBoy Ag,  

Meyerstown, Pennsylvania
SKU: 13040001

Heavy-duty, 79-kg tensile zip-ties† Cable Ties Plus Inc,  
Duxbury, Massachuse�s

SKUCP-24-175-N 

Long-nose pliers‡ �e Home Depot SKU: 339858
Utility knife �e Home Depot Model # 46119

*   Dimensions: width × length × thickness, 99 × 150 × 1.9 cm, respectively.
†   Length, 61.0 cm; width, 0.9 cm; bundle diameter, 0.5-19.2 cm.
‡   19-cm pliers or longer.

Figure 4: Step-by-step visualization of zip-tie fastening the rubber mat to the sla�ed 
�ooring in a farrowing-lactation stall. Panels A-C: �reading the zip-tie 7.5 cm from 
the mat edge through the sla�ed �ooring with help of blunt-nose pliers. Panel D: 
Fastened mat with optimal zip-tie position, with the lock close to the sla�ed �ooring.

that can �t through the �oor slats. Detailed 
suggestions for equipment are provided in 
Table 1. Placing the zip tie at least 7.5 cm 
(three perforations) away from the edge of 
the rubber mat is important to prevent ex-
cessive tension and consequent tearing of the 
mat (Figure 4).

�e balance between selecting a mat with 
perforations that prevent manure accumula-
tion and still providing a comfortable resting 
surface may be hard to determine. For this 

production tool, the 1.4-cm perforation size 
worked su�ciently in allowing accumulated 
manure to pass through the mat. However, 
manure build-up may still be a concern for 
farrowing-lactation stalls where sows can 
turn 180° and control over placement of the 
manure deposit is lost.

Implications
•	 Perforated	rubber	mats	may	provide	an	

easy and inexpensive way to improve 
sow comfort in farrowing stalls.

•	 Mat	size,	cleanliness,	cost,	durability,	
and management are important factors 
to consider.

•	 Rubber	mats	need	to	be	placed	properly	
under the sow and fastened securely to 
ensure maximum sow bene�t.
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Disclaimer
Scienti�c manuscripts published in the Jour-
nal of Swine Health and Production are peer 
reviewed. However, information on medica-
tions, feed, and management techniques may 
be speci�c to the research or commercial 
situation presented in the manuscript. It is 
the responsibility of the reader to use infor-
mation responsibly and in accordance with 
the rules and regulations governing research 
or the practice of veterinary medicine in 
their country or region.
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Conversion tables

˚F = (˚C × 9/5) + 32
˚C = (˚F - 32) × 5/9

1 tonne = 1000 kg 
1 ppm = 0.0001% = 1 mg/kg = 1 g/tonne 
1 ppm = 1 mg/L

Weights and measures conversions
Common (US) Metric To convert Multiply by

1 oz 28.35 g oz to g 28.4
1 lb (16 oz) 453.59 g lb to kg 0.45

2.2 lb 1 kg kg to lb 2.2
1 in 2.54 cm in to cm 2.54

0.39 in 1 cm cm to in 0.39
1 � (12 in) 0.31 m � to m 0.3

3.28 � 1 m m to � 3.28
1 mi 1.6 km mi to km 1.6

0.62 mi 1 km km to mi 0.62
1 in2 6.45 cm2 in2 to cm2 6.45

0.16 in2 1 cm2 cm2 to in2 0.16
1 �2 0.09 m2 �2 to m2 0.09

10.76 �2 1 m2 m2 to �2 10.8
1 �3 0.03 m3 �3 to m3 0.03

35.3 �3 1 m3 m3 to �3 35
1 gal (128 � oz) 3.8 L gal to L 3.8

0.264 gal 1 L L to gal 0.26
1 qt (32 � oz) 946.36 mL qt to L 0.95
33.815 � oz 1 L L to qt 1.1

Temperature equivalents (approx)

°F   °C
32 0
50 10
60 15.5
61 16

65 18.3

70 21.1

75 23.8
80 26.6
82 28
85 29.4
90 32.2

102 38.8
103 39.4
104 40.0
105 40.5
106 41.1
212 100

Conversion chart, kg to lb (approx)
Pig size Lb Kg
Birth 3.3-4.4 1.5-2.0

Weaning 7.7 3.5

11 5

22 10

Nursery 33 15

44 20

55 25

66 30

Grower 99 45

110 50

132 60

Finisher 198 90

220 100

231 105

242 110

253 115

Sow 300 135

661 300

Boar 794 360

800 363


