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Abstract

We compared closed- and open-sided industrial houses with respect to the welfare of broiler chickens in southern Brazil. Ten flocks 
from each design were evaluated and measures divided into the following categories: i) bird health: contact dermatitis on the breast 
and abdominal areas, bird soiling, foot-pad dermatitis, hock burn, lameness, fractures, bruising, scratches, dead on arrival, diseases; ii) 
environmental measurements: relative humidity, temperature, air velocity, ammonia (NH3), carbon dioxide (CO2), light intensity, litter 
moisture; iii) behaviour: bird behaviour, touch test; and iv) affective states: qualitative behaviour assessment. Closed-sided houses 
showed worse contact dermatitis on the breast and abdominal areas, lower exploratory behaviour prevalence, higher NH3 
(11.2 [± 6.8] vs 7.5 [± 3.9] ppm) and CO2 (1,124.9 [± 561.5] vs 841.0 [± 158.0] ppm), lower light intensity (6.9 [± 6.3] vs 
274.2 [± 241.9] lux), while open-sided houses had a higher prevalence for scratches and panting behaviour, and lower air velocity 
(2.1 [± 0.7] vs 1.1 [± 1.0] m s–1). Stocking densities of 13.9 (± 0.4) and 12.0 (± 0.3) per m2 for closed- and open-sided houses, 
respectively, likely influenced some results.  All values shown are means (± SD). Even though open-sided houses presented fewer animal 
welfare restrictions (according to five indicators as opposed to three for closed-sided houses), both revealed important welfare 
problems, evidenced by poor environmental indicators, behavioural restrictions and injuries.
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Introduction 
Poultry is the most traded livestock species in the world, in 
terms of numbers of animals involved and meat tonnage, 
and Brazil is one of the leading producers and exporters. In 
2020, around 5.9 billion birds were slaughtered (IBGE 
2021) in Brazil, and the country produced 13.8 million tons 
of poultry meat, behind only the US (with 20.2 million tons) 
and China (14.6 million tons) (ABPA 2021). Due to the 
numbers of animals involved, poultry production becomes a 
major priority regarding animal welfare initiatives (Broom 
2001; Rowe et al 2019). Improvements may stem from 
consumer and market pressure, company interests, new 
policies, funding availability, country and regional speci-
ficities and climate as well as individual specifications on-
farm, such as house design and management. 
No standard system is in place for raising broiler chickens 
in developing countries. However, there are concerns as 
regards striking a balance amongst farm maintenance condi-
tions, animal welfare and production sustainability (Lima 
et al 2020). The Brazilian poultry industry utilises multiple 

systems with different house sizes and partial or absolute 
control over indoor environmental conditions. Most 
Brazilian broiler chickens are reared in open-sided poultry 
houses, so-called conventional and semi-climatised houses, 
with fans and access to natural lighting, combined with 
adjustable polypropylene curtains (Paranhos da Costa et al 
2017). Closed-sided houses are fully enclosed by fixed 
curtains or walls and thermal insulation panels (Olanrewaju 
et al 2010) and usually equipped with negative pressure and 
evaporative cooling systems, exhaust fans and sprinklers, 
and exclusive artificial lighting (Olanrewaju et al 2010; 
Abreu & Abreu 2011; Baracho et al 2018). There are 
concerns about the lighting: for example, 75% of animal 
welfare experts studied by Rioja-Lang et al (2020) agreed 
on the potential negative impact of artificial lighting 
regimes on poultry welfare; there is also concern from 
consumers regarding lighting (Vanhonacker et al 2009). A 
number of authors recognise the importance of light, espe-
cially natural lighting, and offer recommendations for the 
inclusion of windows in closed-sided poultry house designs 
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