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Abstract

Introduction: Bumblefoot is recognized as one of the major health challenges in the broiler industry,
characterized by inflammatory and necrotic lesions on the plantar surface of the foot that compromise bird
welfare and cause substantial economic losses through reduced growth performance, downgraded carcass
guality, and condemnation of affected parts at slaughter. The condition has a complex, multifactorial
etiology, with key risk factors including litter moisture and quality, high stocking density, type and
efficiency of drinker and feeder systems, as well as bird age and body weight. Although the significance of
these factors has been individually confirmed in previous studies, the combined influence and interaction
of these variables under the specific climatic and management conditions of Iran—particularly in South
Khorasan Province—remain poorly understood.This research was conducted to address this gap through a
field-based analytical approach, providing a comprehensive assessment of the simultaneous effects of major
management and environmental factors, such as breed, stocking density, slaughter age, litter type, and
feeding system, on the prevalence and severity of bumblefoot lesions in broiler flocks of Birjand County.
The findings of this study are expected to serve as a scientific foundation for developing practical strategies
aimed at reducing disease incidence and enhancing both economic efficiency and animal welfare standards
in the regional poultry industry.

Method and material: This cross-sectional epidemiological study was conducted during July and
August in Birjand County, Iran.The study population consisted of broiler carcasses slaughtered at the
county’s industrial processing plant. Sampling was performed from fifteen commercial broiler farms
supplying birds to the slaughterhouse, yielding a total of 450 carcasses examined. The severity of lesions
was assessed using a modified three-grade scoring system as follows:

Grade 1 (mild): erythema and swelling without open wounds;
Grade 2 (moderate): superficial ulceration <1 cm in diameter;
Grade 3 (severe): deep ulceration >1 cm or necrosis.

For each carcass, in addition to lesion grading, managerial and environmental data were collected using a
structured checklist and interviews with farm managers. These variables included strain, slaughter age
(days), mean flock weight (kg), litter type, litter condition (dry / semi-moist / wet), stocking density (birds
per m2), feeder and drinker type, and the feeder-to-bird ratio. Visual litter moisture was categorized and
scored according to a standardized operational guideline. All data were entered into SPSS software (version
27) and analyzed following quality control. Descriptive statistics (frequency, percentage, mean + SD) were
used to summarize the variables. Pearson’s chi-square (y?) test was applied to evaluate associations between
categorical variables and the occurrence of FPD, and for ordinal variables, a linear-by-linear association
chi-square test was used to assess trends to model multivariate relationships and estimate the relative
contribution of each risk factor, a multiple logistic regression model was performed. A significance level
of o = 0.05 was considered for all analyses. All sampling and data collection procedures were conducted
under ethical approval and in accordance with relevant biosecurity and welfare standards.

Results: Of the 450 examined carcasses, 66% exhibited footpad dermatitis (FPD), with the majority
of cases classified as grades 2 and 3. A statistically significant association was observed between slaughter
age and the occurrence of lesions (P < 0.001), with markedly higher prevalence in birds older than 46 days.
Litter type was a major determinant, as birds reared on paper roll litter showed a higher incidence of lesions
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than those raised on wood shavings. The visual condition of the litter also had a pronounced effect, with
wet litter showing a prevalence rate of approximately 98%. Both stocking density and average flock weight
demonstrated significant positive correlations with FPD occurrence; at densities exceeding 14.5 birds per
square meter and mean body weights above 2.03 kg, the prevalence surpassed 90%. Analysis of feeder
types revealed that butterfly feeders were associated with the highest rate of FPD (93%), while automatic
pan feeders had the lowest (17%). No significant differences were observed between the right and left feet,
and lesions were predominantly localized on the plantar surface of the footpad.

Conclusion: The findings of this study demonstrated that footpad dermatitis (FPD) in broiler
chickens is directly influenced by a combination of environmental and managerial factors. Statistically
significant associations (P < 0.001) were observed between lesion occurrence and variables such as bird
age and weight, stocking density, litter type and moisture level, and feeder design. Higher age and density,
the use of wet litter, and inappropriate feeder types were all linked to a marked increase in lesion prevalence.
These results underscore the necessity of improving management practices, ventilation systems, and litter
maintenance to prevent footpad injuries and the resulting economic losses. Nevertheless, further research
is recommended to elucidate the interactive effects among risk factors and to develop more accurate
predictive models for FPD occurrence in commercial broiler production systems.

Keywords: Footpad dermatitis, broiler chickens, foot lesions, disease prevalence
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