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Abstract 
The incidence of foot pad lesions of broilers of moderate growth was investigated in order 
to establish correlations with body weight. Broilers were reared until the age of 42 days in 
the floor system in the poultry house and then were divided into two groups. The first 
group continued growing in the poultry house until the age of 84 days and the second 
group was growing in the free range system until the same age. Individual measurements 
of body weight and evaluation of the incidence of foot pad lesions of broilers were carried 
out at the end of the experiment. In a correlation analysis of previously transformed data on 
the percentage of broilers with lesions and body weight within each weight group, data 
were obtained that showed an association between these traits depending on the rearing 
system. 

System of rearing had significant impact on the strength and direction of correlation 
between body weight and the incidence of foot pad lesions, in light of the determined 
correlation coefficient r = -0.95 at the significance level p=0.01 in the free range system, 
and r=0.56 (p>0.05) in chickens reared in the poultry house.  
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Introduction 
The lesions on the foot pads of broilers usually represent the type of contact dermatitis, and 
depending on the degree of damage they can range from the level of surface inflammatory 
processes to necrotic changes in the deep layers of tissue. Their incidence is associated 
with rearing conditions (Meluzzi et al., 2008), stocking density (Ferrante et al., 2006; 
Škrbi  et al., 2010), nutrition  (Eichner et al., 2007; Škrbi  et al., 2012), which exert their 
effects through litter quality considered as the most important factor for the development 
of various forms of dermatitis (footpad, hock burns, breast blisters) (Allain et al., 2009). 
Footpad dermatitis causes pain and affects the incidence of lameness (Sorensen et al., 
2000) which can result in a lower gain and final body mass of chickens. In general, the 
footpad lesions pose a problem to the welfare and economic efficiency of broiler 
production. Research results of Kjaer et al. (2006) show significant differences in the 
incidence of footpad dermatitis in fast-growing and slow growing broiler hybrids. uki - 
Stoj i  et al. (2013) have found differences in the frequency of footpad lesions in moderate 
growing broilers depending on the rearing system. Body mass of broilers is a potential 
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predisposing factor for the incidence of footpad lesions, given that male broilers showed a 
greater tendency towards more frequent incidence and more severe degrees than the female 
birds (Bilgili et al., 2006). 

The aim of this study was to investigate the presence and nature of phenotypic correlations 
between body mass and frequency of broiler footpad lesions in the hybrids of moderate 
growth in terms of extensive rearing in the house and the traditional free range rearing 
system.   

 

Materials and methods 
The experiment was conducted on a total of 300 chickens of genetic potential for a 
moderate rate of growth (Redbro). By 42 days the chicks were reared in the poultry house 
in the floor rearing system. Conditions of feeding and breeding were typical for standard 
fattening. The chickens were housed in boxes, 50 birds/box or 12 birds/m2. After 6 weeks, 
150 broilers were transferred to the traditional free range rearing facility to the slaughter 
age (84 days), which was the same for chickens from each rearing system. Throughout the 
experiment, the diet was based on complete mixtures. The chicks were fed starter (22.2 % 
CP; 3100Kcal) grower (19.4 % CP; 3110Kcal) and finisher (17.3 % CP; 3170Kcal) diets, 
while the broiler in the free range system had available pasture area of 10m2/bird. By 
individual measuring of chicks at the end of the experiment, in both rearing systems, the 
final body mass was determined. At the same time, the incidence and the degree of lesions 
on the foot pads were visually evaluated according to the method of Thomas et al. (2004), 
in which score 1 indicates the absence of lesions, score 2 presence of moderate lesions and 
score 3 the presence of severe lesions. Based on the measured body mass, chickens were 
divided into six weight groups : <2.0 kg, 2.0-2.5 kg, 2.5-3.0 kg, 3.0-3.5 kg, 3.5 - 4.0 kg and 
> 4.0 kg. Also, for the purpose of the data processing, the summary frequency of the 
incidence of foot pad lesions was taken into account, regardless of the degree of damage 
and the score. 

Statistical analysis was performed using the software program Statistica (Stat.Soft, Inc. 8 
version) and was based on the determination of the parameters of descriptive statistics and 
correlation analysis of body mass of broilers and the incidence of lesions on the foot pads 
of broilers within weight groups depending on the rearing system. Data expressed in 
percentages were previously transformed to arc sin. 

 

Results and discussion 
Based on the average scores for footpad lesions we can state in general that the condition 
of leg pads in each rearing system was satisfactory (Table 1), which is partly the effect of 
the genotype of moderate growth broilers. In the free range rearing system, average scores, 
depending on the weight group, ranged from 1.0 to 1.25, and in the rearing system in the 
poultry house, from 1.0 to 1.20. Results obtained by Kjaer et al. (2006) point out the 
important role of genotype for the development of dermatitis, in terms of less sensitivity to 
their development in the slow growing hybrids. As for the rearing system in the poultry 
house, in the first two groups of broilers with the lowest body mass the incidence of 
footpad lesions was not recorded. In contrast, in the free range rearing system, in these 
groups, the highest percentage of broilers with footpad lesions was determined (33.33% 
and 18.75%). 
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Table 1. Frequency of incidence and average score of footpad lesions in broiler weight     
             groups and rearing systems  

Weight 
group Rearing system 

Average body 
weight, kg 

(mean ±SD) 

Incidence of 
footpad lesions, % 

Average score of 
footpad lesions 

< 2.0 kg 
free range 1.71 ± 0.18 33.33 1.25 

poultry house 1.77 ± 0.06 0 1.0 
average 1.73 ± 0.15 22.22 1.17 

2.0-2.5 kg 
free range 2.33 ± 0.13 18.75 1.16 

poultry house 2.25 ± 0.14 0 1.0 
average 2.30 ± 0.14 10.71 1.09 

2.5-3.0 kg 
free range 2.79 ± 0.16 5.66 1.05 

poultry house 2.78 ± 0.15 10.34 1.12 
average 2.78 ± 0.15 7.32 1.07 

3.0-3.5 kg 
free range 3.21 ± 0.15 4.17 1.04 

poultry house 3.26 ± 0.15 16.0 1.2 
average 3.23 ± 0.15 8.22 1.09 

3.5-4.0 kg 
free range 3.77 ± 0.14 2.13 1.04 

poultry house 3.76 ± 0.13 11.43 1.13 
average 3.77 ± 0.14 6.10 1.08 

> 4.0 kg 
free range 4.26 ± 0.20 0 1.0 

poultry house 4.35 ± 0.29 7.69 1.12 
average 4.31 ± 0.25 4.25 1.06 

 
Different conditions in the studied rearing systems influenced the opposite direction of the 
correlation between body mass of broilers and frequency of lesions of the foot pads. In the 
free range rearing system, correlation coefficient of r = -0.95 (p=0.01) indicates a strong 
negative correlation, i.e. significantly lower incidence of foot-pad dermatitis in broilers of 
greater body mass (fig. 1). In the floor rearing system, in the poultry house, a medium 
strong positive correlation was found (r=0.56, p>0.05). However, given the lack of 
statistical significance of determined correlation coefficient, regardless the strength of 
correlations, it can be argued that there is a correlation between body mass of broilers and 
the incidence of footpad lesions in the floor system of rearing in the poultry house (Figure 
2). In accordance, the weak, insignificant correlation between the foot pad dermatitis and 
the body mass of broilers was determined also by Kjaer et al. (2006). 

The quality of litter or bedding is a crucial factor for the development of dermatitis. In 
terms of free range rearing it is anticipated that this problem is less pronounced. Physical 
activity of broilers, or freedom of movement, exposure to natural rearing conditions 
(grassy range, air, sun), contribute to the overall better shape of legs (Kestin et al., 1992). 
In such conditions, footpad lesions were more common in groups with lower body mass 
maybe due to "inherited" condition of the poultry house, where the chickens were reared 
the first six weeks. Footpad lesions cause a painful condition that affects the ability to 
move and thereby reduce competition for food and weight gain. In the floor system of 
rearing, in the poultry house, the condition of foot pads continuously deteriorated with the 
increase in body mass due to intense and prolonged contact with wet litter until the age of 
slaughter. In this sense, the management of production is of great importance for the 
maintenance of environmental conditions in the house (air temperature, relative humidity), 
satisfactory quality of litter (Wang et al., 1998, Allain et al., 2009). A negative correlation 
between the serious footpad dermatitis and live mass of broilers, i.e. meat yield, is 
determined by Hashimoto et al. (2013) and indicates the possibility of improving these 
production parameters through control of the incidence of footpad dermatitis. 
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Rearing system: free range

Scatterplot: Body weight vs. Incidence of footpad lesions
Correlation: r = -0.95
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Figure 1. Correlation between body mass and incidence of footpad lesions in the free range    

rearing system 
 

Rearing system: poultry house

Scatterplot: Body weight vs. Incidence of footpad lesions
Correlation: r = 0.56
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Figure 2. Correlation between body mass and incidence of footpad lesions in the floor rearing 
               system 
 
Conclusion 
The system of rearing of broilers exhibited a significant effect on the correlation between 
the body mass and incidence of footpad lesions. In the free range rearing system, the body 
mass and the incidence of footpad lesions were in strong negative phenotypic correlation, 
while in the floor rearing system, in the poultry house, phenotypic correlation between 
these traits was not statistically confirmed.  
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Low average footpad lesion scores, i.e. satisfactory condition of foot pads of broilers in 
both rearing systems, provide confirmation of the importance of genotype for the 
development of dermatitis. 
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