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Abstract. Dairy cattle welfare is of exceptional importance in modern production systems. The purpose of the present study was to compare the effect of some 
of most popular contemporary solutions for free-stall housing of dairy cows on some welfare indicators. It was performed with 150 Holstein-Friesian cows in 
three farms as followed:  housed freely in group boxes in a semi-open barn (farm A), and housed freely in group stalls, with individual cubicles of a different size 
(farms B and C). The results showed that the free housing in groups with straw bedding was optimal with regard to the prevalence of traumatism as seen from 
the least percentage of body decubitus ulcers – 2% of cows, but it was most unfavorable from the point of view of body hygiene level. The free housing in 
individual cubicles (farms B and C) with the specific cubicle and neck rail dimensions were a prerequisite for increased trauma incidence and were not 
compliant with the allowances of this welfare indicator. The application of systems for complex evaluation of the level of dairy cattle welfare allows for an easy 
detection of existing flaws and disadvantages at a specific farm and for timely suggestion of efficient measures for their correction. 
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chronic traumas leading to decubitus wounds, arthritis, bursitis, Introduction 
metabolic disorders etc. (Whay et al., 2003; Popescu et al., 2010). 

The maintenance of good hygiene level of the animal The welfare of farm animals became a topic of considerable 
environment and of animals themselves corresponds to lower interest during the recent years at a worldwide scale (Varlyakov, 
somatic cell counts in the milk and lower risk of mastitis occurrence 2011). A serious attention is paid on cattle welfare, especially in dairy 
(Barkema et al., 1998; Reneau et al., 2003). Regardless of the cows. Numerous systems for evaluation of different welfare 
improvements in numerous aspects of dairy industry, the possibility indicators in dairy cattle are reported (Mitev, 2011). The application 
to maintain the cows clean and to reduce the bacterial load on teat of these scoring systems allows for both scientific and practical 
ends has little improved. The increased herd size, the inadequate understanding of the level of animal welfare, moreover, it is 
construction of barns, the irregular cleaning of alleys and manure anticipated that the quality of produced milk should be also included 
collection, the pressure exerted on milk producers to increase the as a criterion of good welfare (Dospatliev et al., 2010). The creation 
capacity of milking parlours and the changes in the availability and of preconditions for high animal welfare standards related to all its 
use of different bedding materials hinder the progress in this field. aspects is essential for realization of the genetic potential for 
Recently, different scoring systems have been introduced to asses maximum performance, optimal health condition, lack of 
the udder and body hygiene with regard to somatic cell counts in the reproduction problems and consequently, longer production life.  
milk and subclinical mastitis (Schreiner and Ruegg, 2003; Ruegg, The criteria for evaluation of welfare level and the respective 
2006). Some of existing hygiene scoring systems (Cook, 2002; scoring systems are based upon different aspects of dairy cow 
Schreiner and Ruegg, 2003; Reneau et al., 2005) have been housing and rearing. Some of them account for the emotional state 
implemented for improvement of poor hygiene and hence, of udder and the comfort of animals, which are described as "animal needs" 
health. (Bartussek, 1999). These are the need for movement, the possibility 

The body condition of dairy cows and its control is another to express normal behavioural reactions, the quality and magnitude 
essential parameter of the so-called "five freedoms" (Welfare of various technological housing elements, optimal microclimate, 
standards for dairy cattle – RSPCA, 1997), i.e. the freedom from proper care etc. (Philipot et al., 1994; Whay et al., 2003; Popescu et 
hunger and thirst. It is guaranteed by the maintenance of animals at al., 2010). The emotional state indicators as the fear from men are 
an optimal body condition depending on their physiological state. also important. Such parameters often remain underestimated due 
The deviations from the desired values are a reliable proof of to subjective judgment from the part of humans. Physiological 
impaired animal welfare, and could have a negative impact on (clinical) parameters of animal welfare are another large and 
productivity, health etc. (Mitev, 1998, 2011; Popescu et al., 2010). important group of indicators. It included a number of disorders and 

Recently, animal welfare became extensively discussed in our illnesses, with utmost importance with regard to welfare of 
country, especially dairy cows, but practically, neither the cited overgrown hooves, lameness, loss of hair from different body parts, 
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Figure 1. Hygiene scoring chart of cows' body and 
udder (Cook, 2002)
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with most cows being reared in farm B, whereas the capacity of the (score 1) were at farm C followed by farm B. The most unfavorable 
other two was equal. The average milk yield was specified only for distribution was observed in farm A. There, 10% of cows 
the technological group, subject of the study, i.e. for the first stage experienced serous locomotion problems (scores 3 and 4). This high 
lactation - from calving to post calving day 150. Daily milk yields were share is related to and due to the high overgrown hooves incidence – 
slightly but not statistically significantly different (Table 1). Cows from 52%, although the difference vs. farm C with regard to this parameter 
farm B were with highest daily milk yield (28 kg), which was higher was very small – 50% (Table. 2). Best hoof care practices were 
than the respective yields at farms A and B by 2.5 and 1.5 kg, present at farm B, where no cows with overgrown hooves could be 
respectively. The average lameness scores were also fairly similar. found. 
There was practically no difference between average scores of Housing conditions have a significant impact on some animal 
farms B and C, whereas that at farm A was higher (1.42). welfare indicators (Philipot et al., 1994), which necessitates the 

The distribution of cows depending on lameness scores establishment of recommendations for the different technology 
showed that there were no cows with score 4 at farms B and C, elements for the cattle free-stall production system. The allowances 
whereas those with score 3 were 2% and 4% respectively (Figure 2). should be based on the size and body weight of animals (Nordlund 

The highest proportion of cows with locomotory problems and Cook, 2003). Such parameters are the height of neck rails of 

Farm capacity 
(number of cows) 

200

200

400

BCS
Mean ± SEM

a2.74 ± 0.05
a2.33 ± 0.09
a2.24 ± 0.11

Hygiene score
Mean ± SEM

а2.84 ± 0.10
а1.82 ± 0.12
а2.38 ± 0.09

Lameness score
Mean ± SEM

1.42 ± 0.11

1.24 ± 0.07

1.22 ± 0.07

Table 1. Average values of some of studied parameters by farms

Farm

Average daily milk
 yield from cow

st (1  stage of lactation)
Mean ± SEM

Farm А

Farm B

Farm C

25.5 ± 1.02

28.0 ± 1.12

26.5 ± 1.05

Note: а – P<0.001; 

Figure 2. Distribution of cows (%) depending on the lameness score by farms
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Table 2. Number and percentage of cows with different injuries and illnesses related to the existing welfare level 

Overgrown
 hooves

Decubitus ulcers 
on the neck 

Decubitus ulcers
 on joints

Skin
 wounds

Bursitis and 
arthritis

Udder
 injuries etc.

n % n % n % n % n % n %

26

-

25

52

0

50

-

4

1

0

8

2

1

41

25

2

82

50
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cubicles and over the manger, the cubicle size, the curb height etc. of cows. The lowest the hygiene score, the lowest milk SCC and 
The present investigation has demonstrated that the highest consequently, the risk of mastitis was observed (Schreiner and 

incidence of neck decubitus ulcers was detected in farm B – 8% Ruegg, 2003; Ruegg, 2006; Tongel and Broucek, 2010). Apart being 
(Table 2). This meant that the placement of the neck rail at a height of a source of mastitis infectious agents, dirty udders reduce the 
115 cm and at a distance of 70 cm from the front part of the cubicle efficiency of milking. That is why, udder hygiene should be regularly 
was not appropriate and caused discomfort and bruising in the neck monitored and scored at farms as a quality control parameter 
region of cows when they rise and lie down. At farm C, the incidence (Ruegg, 2004). The magnitude of leg and body contamination is also 
of such problems is lower – only 2%. There were no cows with neck related to increased risk of mastitis, to hoof problems and could 
decubitus ulcers, but there, a neck rail was available only over the serve as a parameter of good rearing hygiene maintenance – dry 
mangers and moreover, at a sufficient height (130 cm). and clean bedding, clean technological passageways etc. (Barker et 

The design of the different technological elements should be al., 2007; Mason and Offer, 2007; Cook and Nordlund, 2009).
done not according to average standards, but with relation to the size Cows from farm A have received the highest average hygiene 
and the body weight of housed cows (Nordlund and Cook, 2003). scores – 2.84, whereas those at farm B – the lowest (1.82), the 
This was especially valid when the dimensions of cubicles are differences with the other farms being statistically significant 
calculated. As outlined by the authors, the largest dimensions (width, (P<0.001). The poor hygiene level at farm A was definitely related to 
length, height of cubicle elements) should be fitted to the Holstein- the detected high incidence of hoof and udder problems. Schreiner 
Friesian cows, as those reared in the three surveyed farms. and Ruegg (2003) stated that cows with udder hygiene scores 3 and 

In farms B and C, where cows were housed freely in individual 4 were 1.5 times more susceptible to infections than those with 
cubicles, there was a high prevalence of decubitus ulcers on scores 1 and 2. The risk of mastitis is high when more than 19% of 
metatarsal joints and joint disorders (bursitis and arthritis). These cows in a herd were with hygiene scores and 3 and 4. 
disorders were encountered at a higher proportion in farm B (82% The highest relative proportion of cows with high body 
and 36% respectively) and at a lower at farm B (50% and 24% contamination was established in farm A – a total of 66% with scores 
respectively). Decubitus ulcers were most probably caused by 3 and 4. Completely clean cows (score 1) at that farm were not found 
contact of cows' feet with the edge of the curb. The high percentage (Figure 3). This indicated that the practiced frequency of cleaning 
of cows with joint ulcers could be attributed to the flooring type in and renewal of the bedding was not adequate. During the study, it 
farm B – rubber mats. The technological pathways in both farms was found out that after the addition of new straw bedding, all cows 
were covered with grooved concrete. were lying down on areas with clean straw. This fact unanimously 

At farm A, the incidence cows with decubitus ulcers and joint confirmed that when clean bedding was available, the cows choose 
inflammations was the lowest, 2% and 12% respectively. The it and therefore, this could contribute for maintenance of better body 
increasing layer of bedding straw has definitely contributed for the hygiene. 
lesser occurrence of joint bruising and inflammations. The least proportions of cows with hygiene scores 3 and 4 were 

In contrast to the few joint problems, farm A exhibited the detected at farm B – 16%. There, the percentage of clean animals 
highest incidence of cows with udder and teat injuries – 12%, vs. 2% was the highest 42% of cows had scores of 1. The rubber flooring of 
and 6% in the other two farms. One of the possible reasons could be cubicles and the established cleansing frequency at the farm 
the trauma of udder in lying cows, when other animals are walking provided a very good hygiene of animals. At farm B, animal hygiene 
among them. A number of authors have outlined a relationship was also at an unsatisfactory level. The overall prevalence of dirty 
between the udder hygiene score and the somatic cell counts in milk cows with scores 3 and 4 was 38%. The quality of the used bedding 

Figure. 3. Distribution of cows (%) depending on the hygiene score by farms
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was responsible for the poor hygiene of the animals. The composted 
manure was not at an adequate composting stage and therefore, 
could be a source of bacterial growth. The prevailing infectious 
nature of skin diseases in 4 cows (8%) and udder problems in 3 cows 
(6%) supported the statement about the deficiencies in the hygiene 
and mainly, with relation to the bedding.

Body condition scores of cows are also indicators of their 
welfare, being indicative about the adequate supply of nutrients and 
well-balanced rations. The body condition should correspond to the 
physiological state of cows (Todorov et al., 1999). At the first stage of 
lactation, cows should have BCS of about 2 to 3. Neither lower, nor 
higher scores are desirable. Of all surveyed farms, the highest 
average BCS was found out at farm A – 2.74, with statistically 
significant difference vs the other two farms (P<0.001, Table 1). In 
the other 2 farms, the average BCS were lower and similar – 2.33 
and 2.24.

The average values at the three farms were within the desired 
limits. What is more important is whether there were animals with 
BCS outside the reference range. The best condition scores were 
observed at farm A where 92% of cows had BCS of 2-3.5 (Figure 4). 

cows' size. Some problems with the feeding have been identified, Only 8% were very thin, with BCS < 2. The percentage of emaciated 
although the average daily milk yield of cows was the highest one. cows with BCS<2 at farms B and C was very high - 52% and 60%, 
The farm provided the best care for hoof health and housing respectively. In them, there were also cows with BCS higher than the 
hygiene. The worst complex evaluation was attributed to farm C. The desired values for the beginning of lactation, i.e. BCS > 3.5, 2% and 
technological problems were also present, although at a lesser 6%, respectively. This showed that the complete ration was not well 
extent compared to farm B, but there were issues with the poor balanced against the average milk yield or the daily milk yields of 
hygiene arising from the type of used bedding and the nutrition. cows were very different. The excessive number of cows with 

The performed survey has show than the use of systems for deviations in the optimal BCS could increase the risk of reproduction 
evaluation of dairy cattle welfare could provide a more general and problems as well could result in some hoof diseases. 
easier for application tool for assessment of the level of welfare in the The numerous indicators of dairy cattle welfare complicated the 
different farm and therefore, to serve as a background in order to complex evaluation of the three farms. That is why, we performed a 

st rd focus the efforts towards welfare improvement. All that, would reflect ranking (from 1  to 3  place) for each of studied indicators and an 
upon the health of animals, the quality and quantity of produced milk average rank of the farm(Table 3). First place is attributed to the farm 
and generally in a more efficient production. with most favourable average score or relative proportion of cows for 

each parameter. The ranking shoed that the farm evaluated as being 
the closest to first-class farms was farm A. The main problems at the 

Conclusionfarm were related to animal care and could easily be counteracted 
with hoof care and maintenance of a better hygiene level. Farm B, 
where the problems were mainly of a technological nature and From the point of view of the production system, the free 
related to the discrepancy between the design of elements and housing of dairy cows in groups in semi-open barns provided a better 
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Figure 4. Distribution of cows (%) depending on the body condition score by farms

Table 3. Ranking of the three farms depending on 
estimated welfare indicators

Indicators
Ranking

Lameness score

Overgrown hooves

Neck decubitus ulcers 

Joint decubitus ulcers 

Skin wounds

Bursitis and arthritis

Udder injuries etc.

BCS

Hygiene score

Average

Farm А Farm B Farm C

3

3

1

1

1

1

3

1

3

1.8

3

3

1

1

1

1

3

1

3

1.8

1

2

2

2

3

2

2

3

2

2.1
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comfort. The main problems at the farm were related to the better Monography (Bg).
health care and could be easily solved – hoof health and body Mitev JE, 2011. Scoring Systems Used for Assessing of Dairy Cow 
hygiene improvement. The used housing technology was beneficial Comfort. Review. Ecology and Future, 10, 3, 40-51(Bg).
with regard to the incidence of neck and joint decubitus ulcers, and Mitev JE, 1998. The influence of feeding on body condition score 
therefore for the health of joints and joint structures. during dry period on production, reproduction and health status in 

Despite the considerable care and investments in farms B and cows after calving. Thesis for PhD, Trakia University, Faculty of 
C, the problems with cubicle and neck rail design had a significant Agricultural, 196 pp. (Bg).
impact on neck skin, joint and body health. The bedding of cubicles Nordlund KV and Cook NB, 2003. A system to evaluate free stalls. 
was also important. Composted manure prevented at a significant Advances in Dairy Technology, 15, 115-116.
extent the appearance of joint decubitus ulcers, but also resulted in Penev TG, 2011. Lameness scoring systems for cattle in dairy farms 
poorer body hygiene and increased bacterial contamination, thus in (review). Agricultural Science and Technology, 3, 4, 291-298.
poorer skin and udder health. Philipot JM, Pluvinage P, Cimarosti I, Sulpice P and Bugnard F, 

The application of systems for complex evaluation of the level of 1994. Risk factors of dairy cow lameness associated with housing 
dairy cattle welfare allows for an easy detection of existing flaws and conditions. Veterinary Research, 25, 244-248.
disadvantages at a specific farm and for timely suggestion of Popescu S, Borda Cr, Sandru CD, Stefan R and Lazar E, 2010. 
efficient measures for their correction. The welfare assessment of tied dairy cows in 52 small farms in 

North-Eastern Transylvania using Animal-Based measurements. 
Slovenian Veterinary Research, 47, 3, 77-82.
Reneau JK, Seykora AJ and Heins BJ, 2003. Relationship of cow References
hygiene scores and SCC. Pages 362–363 in Proc. Natl. Mast. 
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