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Multiple comparisons showed a significantly 
higher prevalence of contamination in winter 
than in spring and summer (p < 0.00001, χ2 = 32.9; 
Multiple chi‑squared test) for C. jejuni, while C. coli 
showed a higher prevalence level in spring than 
in summer and autumn (p < 0.00001, χ2 = 41.1; 
Multiple Chi‑squared test). The environmental 
samples, the feed and insects tested all negative 
for Campylobacter  spp. by the detection method. 
The water collected from the lake located inside 
the farm 30 days after placement of the day‑old 
chicks in the shed, and used for chickens, tested 
positive for Campylobacter  spp. by filtration 
method and Campylobacter coli was identified by 
multiplex PCR. At slaughterhouse, 230 broilers out 
of 400 (57.5%) were sampled, for 1,333 samples 
(Table I). The rest of the broilers was not sampled 
due to the loss of the leg‑ring during transport. 
The 32.3% (95% C.I.: 30.2%‑35.2%) of skin samples 
tested positive for C. jejuni and the 23.9% (95% C.I.: 
21.7%‑26.3) of samples tested positive for C.  coli. 
The 48.9% (95% C.I.: 42.9‑55.8) of caeca samples 
tested positive for C.  jejuni and the 28.9% (95% 
C.I.: 23.4‑35.1) tested positive for C.  coli. Figure  2 
compares the prevalence of C.  coli and C.  jejuni 
contamination in samples taken at slaughterhouse. 
C.  jejuni showed higher prevalence levels than 
C. coli in caeca samples, at bleeding, defeathering 
and evisceration, while after the evisceration stage 

Multiple Chi‑Squared test was used to verify if 
in samples taken at slaughterhouse there were 
significant differences in prevalence levels among 
sampling seasons and sampling stages. Chi‑Squared 
test was used to verify whether the prevalence levels 
observed for C.  jejuni were significantly different 
from prevalence levels observed for C. coli in samples 
taken at slaughterhouse. 

Contamination levels were checked for a normal 
distribution with the Kolmogorov‑Smirnov test, 
and then non‑parametric tests have been used 
because of non‑normality of the data. Kruskal‑Wallis 
test was used to verify significant differences 
among contamination levels of sampling seasons 
and significant differences among contamination 
levels of sampling stages in samples taken at 
slaughterhouse. Multiple comparisons among 
contamination levels of C. coli and of C. jejuni in skin 
and caeca samples were performed with Dunn Test. 

Friedman test was used to verify if there were 
significant differences among contamination levels 
of skin samples taken from the same animal after 
bleeding, defeathering, evisceration, washing and 
chilling and multiple comparisons were performed 
with Nemenyi test.

Fisher F‑test was also used to verify whether 
the contamination levels observed for C.  jejuni 
were significantly different from contamination 
levels observed for C.  coli in samples taken at 
slaughterhouse.

Results

Campylobacter prevalence and 
contamination levels
At farm, out of 400 cloacal samples, 315 tested 
positive for Campylobacter spp. (Prevalence = 78.8%, 
95% C.I.: 74.5%‑82.5%). C.  jejuni showed higher 
prevalence levels than C. coli during each sampling 
season. A lower prevalence level was observed in 
spring than in the other seasons. C. coli, showed a 
different seasonal pattern with higher prevalence 
levels in spring than in the other seasons (Figure 1). 

Table I. Number of samples taken at slaughterhouse.

Month of 
sampling Season N. of 

animals
N. of 
caeca

N. of samples taken after the slaughtering stages Total n. of 
samplesBleeding Defeathering Evisceration Washing Chilling

Dec-Feb Winter 46 46 46 46 46 46 45 275

Apr-May Spring 60 55 55 56 55 59 55 335

Jun-July Summer 68 68 68 63 63 63 62 387

Sep-Nov Autumn 56 56 56 56 56 56 56 336

Total 230 225 225 221 220 224 218 1,333
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Figure 1. C. coli (blue dots) and C. jejuni (orange dots): prevalence 
(± C.L. 95%) of contamination of samples taken at farm (cloacal swabs). 


