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Introduction
The comfort of a dairy cow is extremely important to the 
cow’s health and profitability. One important aspect of a 
cow’s comfort is the type of bedding used. A USDA report 
(2009) listed the five main types of bedding used at large 
animal operations, including straw and/or hay (54.1%), 
sawdust/wood products (35.0%), rubber mats (30.2%), 
mattresses (23.7%), and sand (21.9%). The report also listed 
the five main types of bedding used for lactating dairy 
cows, including straw and/or hay (33.4%), sawdust/wood 
products (31.2%), sand (30.3%), compost manure (24.2%), 
and mattresses (20.1%). Sand beds are considered the gold 
standard for dairy cow bedding (Gomez and Cook 2010; 
Cook 2012). In this report, waterbeds were being used by 
only 1.7% of operations and only 2.3% of lactating dairy 
cows.

Waterbeds for cows have recently gained popularity because 
of advertisements (https://www.dccwaterbeds.com/), and 
research studies (Fulwider et al. 2007).

A Colorado University research team (Fulwider et al. 2007) 
evaluated hock lesions in 100 dairy herds from Wisconsin, 
Minnesota, Indiana, Iowa, and New York using rubber-
filled mattresses (RFM; n=38), sand beds (n=27), waterbeds 
(n=29), and compost packs (n=6). The team observed that 
all cows in the compost pack herds were free of lesions. 
Furthermore, the researchers confirmed that cows on 

sand beds had fewer hock lesions than those on RFM, but 
observed that there were no differences between sand beds 
and waterbeds.

This study points to a couple of interesting questions: First, 
given that compost packs had the best hock scores, can 
they be a viable alternative to free stalls? Second, does the 
observation that waterbeds were not different than sand 
beds mean that waterbeds can be as good as sand beds, 
or that sand beds can be as bad as waterbeds? We raise 
these questions because in our experience in Florida, cows 
using well-designed and appropriately bedded stalls had 
minimal to no lesions. Also, the two herds using waterbeds 
in Florida had less stall usage and more hock lesions. These 
findings indicate that if stalls are not designed properly 
or if the amount of sand in the stall is not maintained 
at the appropriate level, sand beds could perform below 
expectations. The Colorado research team did mention that 
sand-bedded stalls were shorter and narrower; however, the 
results were not adjusted for the variable stall length.

The UF/IFAS Dairy Unit (DU) provides a good opportunity 
to compare sand beds and waterbeds at optimal conditions. 
The dairy has waterbeds installed in one half of the barns 
and sand beds in the other half. Therefore, the objective 
of this publication is to provide a field comparison of 
waterbeds and sand beds in one herd.
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Materials and Methods
Study Herd
The UF/IFAS DU was used for this observational study. 
At the research unit, approximately 500 Holstein cows are 
milked, with a rolling herd average of approximately 10,000 
kg of milk. Cows were milked two times daily starting at 6 
a.m. and 6 p.m., and total time spent away from the housing 
pen was limited to two hours a day. Cows were housed 
in four-row free-stall barns (Figure 1) with head-to-head 
design and a center drive through the feed alley. Each barn 
contained four pens under a 4/12-pitch roof (Figure 2). 
The free stalls were designed with open forward lunge, 
cantilever dividers, and a lying surface of 49 inches wide 
by 7 feet long. The neck rail was 6 feet from the curb, and 
the sand-bedded stalls had a brisket board that was 6 feet, 2 
inches from the curb.

Cows were cooled using large droplet/low-pressure sprin-
klers above the feeding alley, fans above the feeding alley 
and beds, and small droplet/high-pressure misters mounted 
in the center of fans. The cooling system was activated 
whenever ambient temperature reached above 68ºF. A total 

mixed ration was delivered twice daily onto a flat, concrete 
feed apron, and feed was pushed up 12 times daily. Pens 1, 
2, 6, and 8 (Figure 1) were used. Pens 1 and 2 had deep-stall 
sand bedding (Figure 3), and pens 6 and 8 had waterbeds 
top-bedded with sand (Figure 4). All pens were re-bedded 
twice a week. Cows lying in sand (Figure 5) and waterbeds 
(Figure 6) can be observed. During the study, Pen 1 (94 
stalls) housed 84 cows; Pen 2 (92 stalls) housed 95 cows; 
Pen 6 (82 stalls) housed 81 cows; and Pen 8 (80 stalls) 
housed 80 cows.

Figure 1. Free-stall barns layout.

Figure 2. Picture of the barn on the south side.
Credits: K. Galvão

Figure 3. Sand-bedded stalls.
Credits: K. Galvão

Figure 4. Waterbeds top-bedded with sand.
Credits: K. Galvão
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Evaluation
The cows from two pens with deep-bedded sand and two 
pens with waterbeds had their hock lesions scored and 
stall usage recorded. Hock lesions were scored (0 = no hair 
loss or swelling; 1 = hair loss = 1.8 cm, but no swelling; 2 
= swelling = 7.4 cm; 3 = swelling > 7.4 cm and/or purulent 
discharge or bleeding) as previously described by Fulwider 
et al. (2007) (Figure 7). Percentage of cows with lesions and 
percentage with each hock lesion score were calculated. 
Number of cows eating in the feed bunk, standing in 
the ally, standing with four or two feet in the stall, and 
lying down in stall were recorded one hour after animals 
returned from the morning milking as previously described 
by Overton et al. (2003). Stall usage was calculated by 

dividing the number of cows lying on the stalls by the total 
number of cow in the stalls (lying or standing).

Statistical Analysis
Percentage of cows with different lesion scores and stall 
usage was compared between sand beds and waterbeds 
using chi-square or Fisher’s exact test when at least one cell 
number was < 5.

Results and Discussion
Table 1 shows the percentage of cows with various hock 
lesion scores. Only 26.1% of cows in the waterbeds were 
free of lesions, while 91.6% of cows in the sand-bedded 
stalls were free of lesions (score 0). Furthermore, cows in 
sand-bedded stalls only had minor lesions (score 1), while 
26.1% of cows in waterbeds had more severe lesions (score 
2). Fortunately, only 0.6% of cows in the waterbeds had the 
most severe lesions (score 3). The differences observed in 
this dairy were much greater than what was reported by 
Fulwider et al. (2007). In that study, 75.0% of cows in sand 
beds and 64.8% of cows in waterbeds were free of lesions 
(score 0); and 22.5% of cows in sand beds and 29.8% of 
cows in waterbeds had minor lesions (score 1). The reason 
why cows at the DU have greater incidence of hock lesions 
is unclear, but it could be that sand rubbing against the 
waterbeds predisposes the cows to abrasions. The DU 
manager tried omitting sand as top-bedding, but stall usage 
decreases drastically. Another dairy we work with also tried 
omitting the sand top-bedding on waterbeds, but the results 
were disastrous, and now the dairy is bedding with compost 
manure.

Table 2 shows the percentage of cows with different activity 
behavior one hour after returning from the milking parlor. 
As expected, there was no difference between sand and 
waterbeds in the percentage of cows eating or standing in 
the alleys. However, the percentage standing in the stall 
was greater for waterbeds compared to sand; this in turn 
led to decreased stall usage for waterbeds compared to 
sand beds. Increased percentage of cows standing in stalls 
with the waterbeds suggests that cows are less comfortable 
lying down or standing up in this bed type. The wobbly 

Figure 5. Cows lying in the sand-bedded stalls.
Credits: K. Galvão

Figure 6. Cows lying in the waterbeds top-bedded with sand.
Credits: K. Galvão

Figure 7. Hock lesions scoring system.
Credits: K. Galvão
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nature of the waterbeds might inhibit normal cow behavior 
when trying to lie down or stand up. Cows have difficulty 
maintaining a normal sterna lying position when lying 
on waterbeds; cows either slide to the side or backwards 
(Figure 8). Another abnormal behavior noticed was that 
cows lifted their front legs when lying down. Even with a 
good amount of sand on top of the waterbeds, cows may 
still not be comfortable (Figure 9). Also, several cows had 
lesions in their carpal joint, although this was not evaluated 
in the study (Figure 9).

Conclusion
Choosing the most appropriate stall bed type is an impor-
tant management decision that can affect cow comfort, 

health, welfare, and productivity, all of which contribute to 
overall farm profitability. Most types of beds can meet the 
cow’s needs for comfort and welfare, but producers should 
carefully consider stocking density, stall dimensions, quality 
of bedding material, and frequency of re-bedding. If you 
plan to use a certain type of bedding, you should visit dair-
ies that use the stall bed type you plan to install in order to 
prevent unwanted consequences. This study only included 
one dairy, but we observed that when stalls are maintained 
at optimal conditions, cows in sand-bedded stalls had 
decreased incidence of hock lesions and increased stall 
usage compared to cows in waterbeds. Further controlled 
side-by-side studies are necessary to confirm our findings 
and compare waterbeds with other types of bedding.
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Figure 8. The cow on the right is sliding to the right side, and the cow 
on the left is sliding backwards.
Credits: K. Galvão

Figure 9. Cows in the waterbeds lift their front legs while lying down. 
The cow in the center also has a carpal joint lesion.
Credits: K. Galvão
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Table 1. Influence of free-stall bed type on the percentage of cows with various lesion scores.
Lesion score, %1

Stall bed type 0 1 2 3

Sand (n = 179) 91.6a 8.4a 0.0a 0.0

Waterbed (n = 161) 26.1b 47.2b 26.1b 0.6
1 0 = no hair loss or swelling; 1 = hair loss = 1.8 cm, but no swelling; 2 = swelling = 7.4 cm; 3 = swelling > 7.4 cm and/or purulent discharge or bleeding 
a, b Percentages in the same column with different superscripts differ (P < 0.001).

Table 2. Influence of free-stall bed type on the percentage of cows showing different activity behavior one hour after returning 
from the milking parlor.

Activity behavior, %1

Stall bed type Eating Standing in alleys Standing in stalls Stall usage

Sand (n = 179) 10.6 6.2 7.8a 90.6a

Waterbed (n = 161) 13.0 8.7 26.1b 66.7b

1 Eating = number of cows eating divided by the total number of cows in the pen; standing in alleys = number of cows standing in the alley divided by the total 
number of cows in the pen; standing in stalls = number of cows standing in stalls divided by the total number of cows in the pen; stall usage = number of cows 
lying in the stalls divided by the number of cows in the stalls (standing or lying). 
a, b Percentages in the same column with different superscripts differ (P < 0.001).


