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ABSTRACT

Scientific information on the welfare of broilers reared in alternative 
systems is scarce. The objective of this study was to assess the welfare 
of free-range broilers using the Welfare Quality® protocol. Free-range 
broilers reared in ten farms were observed, and measures were made 
in broilers of five of these farms. The collected data were transformed 
into scores (0-100), with higher scores indicating better welfare, 
except for emotional states. Prevalence percentages were calculated 
for the remaining data. Median (min-max) scores were 81 (63-98) for 
lameness, 93 (83-99) for hock burn on the farm, 100 (95-100) for 
plumage cleanliness, 35 (8-70) for podermatitis on the farm, 56 (26-88) 
for density, 53 (20-53) for dust, 34 (14-67) for litter quality, 93 (41-100) 
for drinkers, and 100 (100-100) for birds panting or huddling on the 
farm. The following average (min-max) prevalence percentages were 
obtained: total mortality 2.0% (1.4-7.2%), culling 0.0% (0.0-2.2%), 
feed withdrawal time 875 min (715-945 min), water withdrawal time 
220 min (170-275 min), dead on arrival at the processing plant 0.00% 
(0.00-0.01%), broken wings 0%, (0-0%), inefficient stunning 3.9% 
(1.3-6.7%), pre-stun shock 49.3% (26.7-56.8%), hepatitis 4.5% (1.8-
11.0%), bruising 9.3% (6.7-16.7%), and ascites 0% (0-0%). The 
negative broiler welfare points detected were pododermatitis, litter 
quality, density, dust, culling, feed withdrawal time, inefficient stunning, 
pre-stun shock, and hepatitis. The positive points identified were the 
absence of birds panting or huddling on the farm; low prevalence of 
lameness, hock lesions, dead on arrival, broken wings, and ascites; 
good plumage cleanliness scores, and short water withdrawal time.

INTRODUCTION

The poultry industry is an important segment of the agribusiness 
of several countries. The Food and Agriculture Organization of the 
United Nations (FAO) and the Organization for Economic Co-operation 
and Development (OECD) estimate that, by the end of 2020, global 
production of poultry meat will have grown 26.3%, producing 125.5 
million tons of meat, compared with the 99.3 million tons produced 
in 2010 (Produção Animal Avicultura, 2011). However, there has been 
changes in the consumption of poultry products.

New market niches have emerged, seeking for products from animals 
reared in systems different from those applied in industrial production. 
The increasing availability of organic products derived from organic 
systems clearly show the changes in consumer’s demands. Global sales 
of organic foods and beverages increased 43% from 2002 to 2005. 
These products are currently sold in more than 120 countries, and Brazil 
is the eighth largest market (Willer & Yussefi, 2007). In addition to food 
safety, the process of purchase of animal products includes other issues 
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(Huang, 1995; Yiridoe et al., 2005). Concerns on 
the ethics of production systems, specifically relative 
animal welfare (AW) play an important role in the 
decision to buy organic foods (Harper & Makatouni, 
2002). The welfare of animals reared under intensive 
production systems, particularly poultry, has been 
increasingly questioned by consumers, and there is 
extensive literature on this issue.

Many AW critical points have been identified in 
industrial broiler production systems, such as skeletal 
disorders, locomotion problems, high stocking 
densities, and poor litter quality (Bessei, 2006). On the 
other hand, alternative production systems, such as 
free-range poultry production, may potentially improve 
bird welfare. However, there is little knowledge on the 
welfare of these birds. 

This study aimed at evaluating the degree of welfare 
of free-range broiler chickens reared in different 
farms in the state of Paraná, Brazil, using the Welfare 
Quality® Assessment Protocol for Poultry (Welfare 
Quality, 2009).

MATERIALS AND METHODS

Ten free-range Label Rouge broiler chicken farms 
were visited one and five days before birds were sent 
to the processing plant. All poultry houses had open 
sides to allow bird access to an outdoor area; during 
the night, birds were kept inside the house. House floor 
was covered with 10-cm high wood-shavings litter. 
Birds were exposed only to natural light. The offered 
feed supplied the nutritional requirements of free-
range broilers, who were also fed kale, cabbage, and 
grass. Water was supplied ad libitum in bell drinkers. 
In order to apply the protocol, birds were kept inside 
the barn and individual birds were randomly caught to 
evaluate plumage cleanliness, pododermatitis on the 
farm, and hock burn lesions on the farm. When a farm 
had more than one barn, only one barn was selected 
for the application of the protocol.

The visited farms were located in the state of 
Paraná: five were located in the metropolitan region 
of Curitiba (region A), and the others in central region 
of that state (region B). Farms of both regions and the 
processing plants were broilers were slaughtered were 
visited between July and September of 2011. 

Broiler welfare was assessed according to the 
measures of the Welfare Quality® Assessment 
Protocol for Poultry. Table 1 presents a brief 
description of the methodology applied in each 
measurement. The collected data were applied to 

the equations of the protocol, generating scores that 
ranged between zero and 100. Higher scores indicate 
better welfare. The following variables were scored: 
lameness, pododermatitis on the farm and at the 
processing plant, hock burn lesion on the farm and 
at the processing plant, plumage cleanliness, panting 
or huddling on the farm, dust, litter quality, number 
of drinkers, bird density, birds in outdoor areas, flight 
distance, breast blisters, and cachexia. Pododermatitis 
on the farm, hock burn lesion on the farm, and 
plumage cleanliness were scored at the same time 
in the same birds. When data that were not applied 
to protocol equations, their prevalence percentage 
was calculated, and included: total mortality, culling, 
pasture cover, water withdrawal time, feed withdrawal 
time, panting, huddling of birds in the transport crate, 
crate density, dead on arrival at the processing plant, 
broken wings, wing-flapping in the shackling line, 
pre-stun shock, inefficient stunning, bruising, ascites, 
dehydration, hepatitis, and abscesses. Qualitative 
behavioral assessment included positive emotional 
states (active, relaxed, comfortable, confident, 
energetic, friendly, and positively occupied) and 
negative emotional states (fearful, agitated, drowsy, 
tense, unsure, bored, scared, nervous, distressed). The 
medians of each emotional state were calculated per 
group and per farm. Medians varied between zero 
and 125, with zero corresponding to the absence and 
125 to maximal expression of each emotional state.

Some methodological adaptations were required. 
Broilers of only the five farms of region B were 
assessed at the processing plant. This plant processed 
only free-range broilers and belonged to the company 
responsible for these farms. A total of 2,000 broilers 
were processed daily from Monday to Friday, between 
07:00 and 11:00h. The visit to the processing plant 
was then standardized to the first processing day, but 
disease percentage was calculated based on the total 
number of broilers processed, according to the plant’s 
report. According to the protocol, each measure taken 
at the processing plant should be recorded for 10 
minutes; however, in the present study, broilers from 
the two first farms were assessed for five minutes 
and from the other three farms, for 10 minutes. It 
was not possible to determine the percentage of 
carcasses condemned for pericarditis and sepsis 
because these were not included in the plant’s report, 
but the individual prevalence of the other diseases 
was calculated and expressed as a percentage. Only 
plumage cleanliness and lameness were assessed in 
70-100 and 115-150 birds, respectively, as a function 
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Table 1 – Description of the measures1 of the Welfare Welfare Quality® Assessment Protocol for Poultry applied between 
July and September of 2011 in free-range broiler farms located in the state of Paraná, Brazil.
Animal welfare measure Description of the assessment

Broilers panting or huddling on the farm At least 100 birds were observed in six points: three inside and three outside the barn at each assessment. 
Panting indicated hot environmental temperature and huddling, low temperature.

Lameness At least 150 broilers were individually stimulated to walk. Gait was individually scored in a scale of zero 
(normal gait) to five (unable to walk).

Pododermatitis on the farm At least 100 broilers were caught for the examination of pododermatitis lesions. Each broiler was scored 
between zero (absence of pododermatitis lesions) and four (severe lesion).

Pododermatitis at the processing plant Broiler carcasses were observed for at least five minutes after the plucking machine. Each broiler was 
scored between zero (absence of pododermatitis lesions) and four (severe lesion).

Hock burn on the farm At least 100 broilers were caught for the examination of hock lesions. Each broiler was scored between 
zero (absence of lesions) and four (severe lesion).

Hock burn at the processing plant Broiler carcasses were observed for at least five minutes after the plucking machine. Each broiler was 
scored between zero (absence of lesions) and four (severe lesion).

Plumage cleanliness At least 100 broilers were caught to observe plumage cleanliness in the ventral region. Broilers were 
scored between zero (clean) and three (very dirty).

Dust An A4 sheet of black paper was placed at the birds’ height at the entrance of the barn. Dust accumulation 
on the sheet was scored between zero (no dust) and four (large amount of dust).

Litter quality Litter was evaluated in at least five different points inside the barn. Each point was scored between zero 
(dry and loose litter) and four (caked litter).

Number of drinkers The number and type of drinkers and number of housed birds were recorded. The protocol has 
recommendations on the number of birds according to drinker type.

Density Broiler number, average body weight (kg), and barn dimensions (m2) were recorded at each visit to 
calculate bird density.

Flight distance test The researcher approached at least three birds, crouched, and counted the number of birds within his/her 
arms’ reach. The test was repeated at least 12 times alternately inside and outside the barn.

Birds in the outdoor area The number of (visible) bird in the outdoor area was recorded. The ratio ranged between 0% (no bird was 
observed in the outdoor area) and 100%.

Shelter Vegetation in the outdoor area (high grass, shrubs, trees, and shelters – except the barn) were recorded. 
The ratio ranged between 0% (no shelter) to more than 20%.

Cachexia Number of broilers condemned for extremely low weight, recorded at the processing plant.

Breast blisters Number of broilers with breast blisters, recorded at the processing plant.

Mortality Number of birds found dead in the barn, according to barn control spreadsheet.

Culling Number of birds culled due to severe lameness, to disease, etc., according to barn control spreadsheet.

Ascites, dehydration, hepatitis, and abscesses Number of broilers presenting these diseases, recorded at the processing plant.

Qualitative behavioral assessment A group of approximately 100 birds was observed for five minutes. The group was scored between zero 
(absence) and 125 (maximum expression) for each positive and negative emotional state.

Water withdrawal period Sum of the time (minutes) the broilers remained off water on the farm, during transport, and at lairage.

Feed-fasting period Sum of the time (minutes) the broilers remained off water on the farm, during transport, and at lairage.

Birds panting or huddling in the transport crates Twenty crates located in the front, 20 in the middle, and 20 in the back of the lairage area were selected, 
and the number of birds panting, indicating high environmental temperature, or huddling, indicating low 
temperature, were recorded.

Bird density in the transport crates Ten broiler crates were selected in the lairage area, and the average number of birds per crate was 
calculated.

Dead on arrival at the processing plant Number of birds that arrived dead at the processing plant, according to processing plant record.

Wing-flapping in the shackling line The number of birds that flapped their wings after shackling was recorded for at least five minutes.

Broken wings The number of birds with broken wings, i.e., with hanging wings, after shackling was recorded for at 
least five minutes.

Pre-stun shock After contact with the waterbath, the number of birds presenting avoidance movements, wing flapping, 
or vocalization was recorded for at least five minutes.

Inefficient stunning After the birds left the waterbath, the number of birds with any of the following signs was recorded for at 
least five minutes: arched neck and head lifted, open eyes, wings closed around the body, rigidly extended 
legs and constant body shivering, no rhythmic breathing or movements in the abdominal region.

Bruising After birds were plucked, the presence of bruising in the thighs, back or drumsticks was recorded for at 
least five minutes.

1 Measures were described in summary and adapted as required in the present study. We suggest accessing the Welfare Quality® Assessment Protocol for Poultry to read the complete 
description of the measures.
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of the number of birds present in the barn at the time 
of assessment. Birds were observed only once for five 
minutes inside the barn for behavioral assessment. 
Broilers panting or huddling were observed both inside 
and outside the barn. The values of 0-100 result from 
the equations provided by the protocol. Data expressed 
as percentages were calculated using the descriptive 
analysis of the program Excel 2010.

RESULTS AND DISCUSSION

The regions rearing free-range broilers were different 
(Table 2), with region A characterized by smaller farms. 
These differences should be taken into account, as 
shown by the standard deviation results. This variation 
may be explained by the fact that the chain of free-
range chicken production is more diversified that 
industrial broiler production, and highlights the need 
to be cautious when extrapolating conclusions. Results 
should be considered according to the context, to each 
specific situation.

Table 2 – Mean ± standard deviation of the free-range 
broiler farms assessed between July and September, 2011, 
and located in the state of Paraná, Brazil, and mean ± 
standard deviation of the system.
Farm characteristics Region Average

(A+B)*
A B

Average number of birds 
at the time of the visit

290 ± 119 5859 ± 2349 3074 ± 3328

Average barn size (m2) 52 ± 2 398 ± 172 225 ± 216

Average size of the 
outdoor area (m2)

1302 ± 855 1756 ± 1041 1529 ± 930

Outdoor area (m2/bird) 4.2 ± 1.6 0.3 ± 0.1 2.2 ± 2.3

Average market age 
(days)

127 ± 0 70 ± 2 99 ± 30

Average market weight 
(kg)

2.9 ± 0.2 2.2 ± 0.1 2.5 ± 0.4

The outdoor area available for the birds ranged 
between 2.3 and 5.5 m2 pasture/bird in region A and 
between 0.15 and 0.41 m2 in region B. According 
to the recommendations of the Brazilian Ministry of 
Agriculture, at least 3 m2 must be available per bird 
(Brasil, 1999). The difference in market age was due 
to the problems region A farmers had in finding a 
processing plant for their broilers.

The scores and prevalence results obtained in the 
present study are shown in Table 3. The assessment 
times in six farms (two in region A and four in region 
B) ranged between 07:30 and 13:30 h, and in four 
farms (three in region A and one in region B) between 
13:00 and 18:00 h. Median time for the application 

of the protocol on farms was 210 min (130-270 
min, which is equivalent to 02:10-04:30 h), and in 
the processing plant was 195 min, ranging between 
02:10 and 04:00 h.

Table 3 – Animal welfare measures and results, according 
to the Welfare Quality® protocol, of free-range broilers 
assessed between July and September of 2011 in the state 
of Paraná, Brazil.
Animal welfare measure Median (min-max) scores1 or prevalence 

percentages2

Broilers panting or huddling 
on the farm

100 (100-100)

Lameness 81 (63-98)

Pododermatitis farm/plant 35 (8-70) / 37 (11-53)

Hock lesions farm/plant 93 (83-99) / 94 (93-97)

Plumage cleanliness 100 (95-100)

Dust / litter quality 53 (20-53) / 34 (14-67)

Number of drinkers / density 93 (41-100) / 56 (26-88)

Touch test/birds in the 
outdoor area

70 (25-100) / 66 (44-82)

Cachexia / breast blisters 97 (74-99) / 90 (75-99)

Mortality / culls 2.0% (1.4-7.2%) / 0.0% (0.0-2.2%)

Ascites / dehydration 0% (0-0%) / 0% (0-0%)

Abscess / hepatitis 0.08% (0.0-0.1%) / 4.5% (1.8-11.0%)

Birds panting or huddling in 
the transport crates

13.9% (1.5-52.5%)

Dead on arrival at the 
processing plant

0.00% (0.00-0.01%)

Broken wings / bruising 0% (0-0%) / 9.3% (6.7-16.7%)

Wing-flapping in the 
shackling line

15.3% (7.0-17.9%)

Pre-stun shock / ineffective 
stunning

49.3% (26.7-56.8%) / 3.9% (1.3-6.7%)

1 Higher scores indicate better animal welfare.
2 Lower percentages indicate better animal welfare, except for culls (broilers sacrificed 
due to severe lameness, disease control, etc.)

Median, minimum, and maximum scores for birds 
panting or huddling on the farm were 100 (100-100), 
as shown in Table 3. In region A, temperature ranged 
between 11.1 and 25.5ºC, and relative humidity 
between 71 and 84% on the assessment days. In 
region B, temperature ranged between 6.3 and 
32.6ºC and relative humidity between 72 and 97% 
(SIMEPAR, 2011). Side curtains, side openings and 
doors remained opened during the day to allow air 
into the barn and birds to move between the barn and 
the outdoor area. Silva et al. (2001) submitted broilers 
with regular feathering or naked neck to temperatures 
between 38 and 42ºC and observed that naked-neck 
bird were more resistant to heat stress. The possibility 
of choosing the environment may have also been 
beneficial to birds, as they could remain in the barn 
or in the outdoor area as a function of temperature 
changes during the day. 
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Lameness score median was also high (81, 63-98; 
Table 3) and may be attributed to the access of birds 
to the external environment and to their slow growth 
rate. Continuous exercise contributes to increase bone 
strength in poultry (Bizeray et al., 2000) and rapid 
growth rate is the main cause of locomotion problems 
(Bessei, 2006). The observed low number of birds 
panting or huddling and presenting lameness indicates 
good AW of the evaluated broilers.

The high hock burn lesion score median (93, 83-99) 
demonstrates that the incidence of this lesion was low. 
On the other hand, the low pododermatitis scores on 
the farm (35, 8-70) indicates that this was a critical AW 
issue (Table 3). Some pododermatitis scores presented 
a median of 57% (15-98%). Gouveia et al. (2009) 
found pododermatitis in 74.8% naked-neck broilers. 
The quality of the outdoor area may also influence 
the incidence of dermatitis. The presence of stones, 
high humidity, and small pasture cover area may 
cause damage the skin, which may be subsequently 
infected by bacteria (Haslam, 2011). The environment 
around the barns presented compacted soil and little 
pasture cover. The farms did not practice paddock 
rotation. The medians of hock burn lesion (94, 93-97) 
and pododermatitis (37, 11-53; Table 3) scores in the 
processing plant were consistent with those obtained 
on farms. The median of breast blister score was 90 
(75-99), and considered high (Table 3). This result was 
equivalent to an incidence of 0.9% (0.0-2.6%) broilers 
with breast blisters. Gouveia et al. (2009) observed 
breast blisters in 18.3% naked-neck broilers and Dal 
Bosco et al. (2010), 0% in slow-growing broilers. 
Therefore, when hock burn lesions, pododermatitis, 
and breast blisters are taken into account, only 
pododermatitis may be considered an AW critical point 
in free-range broiler chickens.

The median of plumage cleanliness scores was 
excellent (100, 100-95), differently from dust scores 
(53, 20-53) and litter quality scores (34, 14-67; Table 
3). The most critical litter quality problems were 
found below and around the drinkers, indicating 
possible wrong height or leaking. Although dust 
and litter quality scores were not optimal, these 
factors did not impair bird hygiene, as shown by 
plumage cleanliness. Uncontrolled dust may irritate 
the respiratory tract, causing bronchial inflammation 
(European Commission, 2000). Poor litter quality may 
also affect broiler health, impairing excreta absorption 
and promoting the proliferation of bacteria and fungi, 
as well as increasing gas emissions (Berg, 2004). 
However, it must be noted that free-range broiler 

chickens remain at least 50% of the day outdoors, 
which minimizes problems caused by dust and poor 
litter quality. In the present study, dust and litter were 
considered points that needed improvement.

The obtained drinker scores (93, 41-100) indicate 
that eight farms presented adequate results, but scores 
were low in two farms, where water availability to the 
birds seemed to be low (Table 3). During the rearing 
period, average water to feed intake ratio of industrial 
broilers is, on average, 1.8:1 for bell drinkers (European 
Commission, 2000). Chickens may survive up to 30 
days without feed, with up 98% body fat and 50% 
body protein losses, but they cannot tolerate losing 
more than 20% water (Gama et al., 2008). Therefore, 
water availability is critical.

There was a wide variation in bird density scores 
in the barn (56, 26-88; Table 3).In region A, median 
density score was 74 (54-86), and 45 (26-59) in 
region B, with mean densities of 16.6±7.6 kg/m2 and 
32.6±5.0 kg/m2 in regions A and B, respectively. The 
lower density in region A is explained by the practice 
of selling up to 25% of the flock during growout. The 
density values observed in region B are higher than 
the recommendation of up to 30 kg/m2 for free-range 
broilers (AVAL, 2010), but lower than the density 
applied in industrial broiler production, of up to 39 
kg/m2 (UBA, 2008). However, it should be considered 
that the broilers in region B also had access to an 
outdoor area. Bessei (2004) suggests that high density 
is negative to broilers due to crowding, social conflicts, 
lack of space for exercise or locomotion activity, and 
physiological stress, and assumes that low density 
improves AW. High density was considered an AW 
critical point on those farms.

The median of touch test scores was high (70, 25-
100; Table 3), but low scores (25) were determined 
on one farm in region A and two farms in region B. 
Hemsworth & Barnett (2000) note that the touch test of 
an animal reared in extensive systems is always longer 
compared with confined animals. The result observed 
in the present study is probably related to the birds’ 
agility and the possibility of choosing the environment. 
The median of scores of birds in the outdoor area was 
66 (44-82; Table 3), corresponding to ≥50% of birds 
recorded outside the barn. However, the outdoor 
areas provided little natural or built shelter, except for 
the barn. Shelter scores were 0% in one farm, <5% 
in three farms, 5-10% in five farms, and >20% in 
one farms. These results show that outdoor shelters 
should be improved in free-range systems, as they may 
intensify the use of outdoor areas and increase the 
behavioral repertoire of broilers.
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When qualitative behavioral assessment was 
performed, the higher medians were observed for 
positive emotional states (Figure 1). Medians ranged 
between 48 and 98 for positive emotional states 
and between 2 and 80 for negative emotional 
states. According to Duncan (2006), the concept 
of sentience is based on the capacity of animals to 
experience positive and negative emotional states. 
High AW degree is achieved in the absence of negative 
situations and affective states and in the presence 
of positive situations and affective states (Boissy et 
al., 2007). Some behaviors may promote AW, with 
physical, psychological, and social benefits, whereas 
negative behaviors may compromise the welfare of 
birds submitted to frustration or anxiety (Costa et 
al., 2012). There are few evidences of the emotional 
states poultry, but behaviors such as running, jumping, 
feeding, singing, resting, and dust-bathing are 
considered pleasant activities, while hunger, thirst, 
discomfort, pain, and feat are considered unpleasant 
(Appleby et al., 2004). Therefore, the predominance 
of positive emotional states is beneficial to birds, as 
observed in the present study as a function of the high 
medians recorded for those emotional states.

A

B

Figure 1. Medians of behavioral qualitative parameters evaluated in free-range broiler 
chickens between July and September, 2011, according to the Welfare Quality® proto-
col. Emotional states were scored according to a 0-125 scale, with zero corresponding 
to the absence and 125 to the maximum expression of the evaluated emotional state. A 
corresponds to positive emotional states, and B to negative emotional states.

Feed withdrawal median was 875 min (715-945 
min), corresponding to 11:55-15:45 h. Transport 
time to the processing plant was no longer than 20 
min, and time at lairage ranged between 20 and 75 
min. Pre-slaughter feed withdrawal times of 8-12 h 
are recommended for broilers (Mendes, 2001; UBA, 
2008; AVAL, 2010), as body weight loss is, on average, 
1.1% in hour of feed withdrawal up to 5.8% in 12 
hours (Assayag Junior et al., 2005). Longer fasting 
time may deplete body energy reserves, impairing the 
animal’s capacity to face stress situations (Savenije et 
al., 2002). Median water withdrawal time was 220 
min (170-275 min), corresponding to 03:00-04:35 h. 
Water withdrawal is recommended at catching time 
(Northcutt et al., 1997), as observed in all evaluated 
farms. The longer the lairage time, the worse is broiler 
welfare (Rojas et al., 2010), and therefore the observed 
feed withdrawal time was considered an item to be 
reviewed by the farmers.

The median of cachexia scores was high (97, 74-
99; Table 3), corresponding to 0.03% (0.01-0.30%) 
cachectic birds. This value is close to that observed by 
Herenda & Jakel (1994), who found 0.15% cachectic 
broilers reared in a free-range system. None of the 
broilers was condemned due to ascites (0%, 0-0%) or 
dehydration (0%, 0-0%; Table 3), which is considered 
an excellent AW result. The median incidence of 
abscesses (0.08, 0.0-0.1%) was low (Table 3). Jorge 
(2008) found 0.05% abscesses and lesions with 
purulent secretion in industrial broilers, which value is 
close to that observed in the present study. Hepatitis 
presented the highest prevalence among the evaluated 
diseases (4.5%, 1.8-11.0%; Table 3). Herenda & Jakel 
(1994) found lower prevalence (0.01%) in free-range 
broilers. Hepatitis may be caused by viruses, fungi, 
parasites, or non-infectious nutritional factors, but the 
main cause is bacterial infections (Schmidt et al., 2003). 
Therefore, it is important to determine the causes of 
the observed hepatitis, as it may impair broiler welfare.

The median of total mortality was 2.0% (1.4-
7.2%), but some farms presented high mortality rates 
(Table 3). In farms of region A, most mortality was 
detected during the first weeks of the growout, and 
was probably due to problems in maintaining optimal 
barn temperatures during this period. In region B, 
the main mortality cause was overcrowding due to 
hysteria, according to barn control spreadsheets. The 
reason of overcrowding indicated by the farmers was 
the possible presence of predators inside the barns 
during the night, which may have caused panic. This 
result may be associated with the higher number of 
birds housed in region B compared with region A, 
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where no overcrowding was observed. Dourado et 
al. (2009) observed lower mortality rate in free-range 
broilers (0.02%) than that recorded in the present 
study. Median culling rate was extremely low (0.0%, 
0.0-2.2%; Table 3). However, this may not indicate 
adequate broiler welfare, as culling may be required 
to prevent unnecessary suffering (Butterworth, 2004). 
Therefore, mortality rates and the lack of culling should 
be reviewed by the farmers.

Median transport crate density was 40.3 kg/m2 
(39.3-42.3 kg/m2), median broiler market weight was 
2.145 kg (2.090-2.250 kg), and total transport crate 
areas were 4256 cm2 and 532 cm2/bird. According to 
the European Community (CE, 2005), broilers weighing 
1.6-3.0 kg must be provided a transport area of 160 
m2/kg. The calculated median density was 343 cm2/kg 
(334-360 cm2/kg). In general, crate density seemed to 
be adequate, and complied with the recommendations 
of the European Community (CE, 2005). Delezie et al. 
(2007) observed that higher crate density resulted in 
higher rectal temperature and higher corticosterone 
levels in broilers. 

The median of panting or huddling birds in the 
transport crates was 2.6% (0.0-51.4%). A rate of 
21.8% broilers with thermal discomfort was observed, 
out of which 11.8% were panting (high temperature 
in the transport crate) and 10.0% were huddling (low 
temperature in the transport crate). Temperature may 
be constant during transport, but when the truck 
stops, there is an imbalance (Webster et al., 1992), 
establishing a microclimate inside the crates (Mitchell 
& Kettlewell, 2004). Another item that should be 
considered is the discomfort caused pre-slaughter 
management, which may potentiate the stress 
animals are already experiencing (Rui et al., 2011). 
The observation of panting and huddling broilers in 
the transport crates showed that birds were suffering 
thermal discomfort.

The median of the number of dead on arrival at the 
processing plant (0.01%, 0.00-0.01%; Table 3) was 
low. Herenda & Jakel (1994) found 0.24% dead on 
arrival when evaluating free-range broilers. No broilers 
with broken wings were observed (0%, 0-0%; Table 
3). Rates of up to 1.0% of light chickens and 3.0% of 
chickens heavier than 3.0 kg are considered acceptable 
(Grandin, 2010a). Median incidence of bruising was 
high (9.3%, 6.7-16.7%; Table 3), while Gouveia et 
al. (2009) observed only 3.7% in naked-neck broilers, 
particularly in the breast area. The dead on arrival and 
broken wing results were considered adequate, but 
bruising is a critical point in the free-range system.

Median wing-flapping was high (15.3%, 7.0-
17.9%; Table 3). Wing-flapping is a normal reaction 
when broilers are hung because their position is 
uncomfortable (Jones & Satterlee, 1997). However, 
wing-flapping may also be due to excessive pressure 
applied by the workers of the shackling area, 
inexperience of the workers, high light intensity, 
inadequate shackling time, noise, and bends and 
unevenness in the line (Jones & Satterlee, 1997). The 
following problems were identified in the present study: 
Influence of natural and artificial light and noise because 
the shackling area was outdoors; and shackling time 
(>60 s) longer than the recommendations (Bedanova 
et al. 2007). According to Haslam (2011), no birds 
should flap their wings in the shackling lines. Reducing 
wing-flapping is important to reduce broiler stress and 
to make work smoother in the shackling area.

Pre-stun shock median was high (49.3%, 26.7-
56.8%; Table 3). The reason was that the wings 
touched the water of the waterbath before the 
heads were immersed, consequently presenting neck 
retraction. Pre-stun shock is an AW issue, because it is 
painful and may trigger broiler reactions, such as violent 
wing-flapping and lifting of the head (DEFRA, 2007; 
Haslam, 2011). Inefficient stunning median was also 
high (3.9%, 1.3-6.7%; Table 3), indicating that some 
birds were still conscious at bleeding. The European 
Safety Food Authority (2004) does not recommend 
any operations in the carcass while the animal is 
still conscious. Grandin (2010b) also prescribes zero 
tolerance for any procedure in animals showing any 
signs of return of consciousness. Pre-stun shock and 
inefficient stunning results were considered critical for 
the welfare of the broilers of region A.

CONCLUSIONS

Free-range broiler production presented variations 
between the studied regions. Region A was 
characterized by smaller farms. Consequently, average 
market age and weight were higher in broilers of this 
region. In addition, outdoor and barn areas of region 
A farms were smaller compared with those of region 
B. Broilers of region B were slaughtered in a processing 
plant owned by the same company, allowing better 
control of processing. Farms of both regions presented 
little shelter and caked soil in the outdoor area. 
The following improvement points were detected: 
pododermatitis, litter quality, dust, density, outdoor 
shelter, culling, panting or huddling of birds in the 
transport crates, feed withdrawal time, wing-flapping 
in the shackling line, bruising, hepatitis, pre-stun shock, 
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and stunning. The positive aspects were the absence 
of panting or huddling broilers on the farms; adequate 
number of drinkers; flight distance; prevalence of 
positive emotional states; adequate transport crate 
density; short water withdrawal time; good plumage 
cleanliness scores; low prevalence of lameness, hock 
burn lesions, and breast blisters; low total mortality; 
low number of dead on arrival at the processing plant; 
low number of cachectic and dehydrated birds; and 
low incidence of abscesses, broken wings, and ascites. 
The identification and correction of critical points in 
free-range broiler production systems may improve 
bird welfare and increase productivity.
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