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Abstract 

Introduction: The aim of study was to estimate the prevalence and intensity of intestinal parasite infections in pigs in 

Poland and evaluate the influence of factors related to the production system on the infection intensity. Material and Methods:  

A total of 70 pig farms of all Polish provinces, differing in the herd size and production system, were selected for the study. Fresh 

faecal samples were collected from all age groups: suckling piglets, weaners, fatteners, and lactating sows. Moreover, data were 

obtained regarding the size of the herd, the use of paddock and all-in/all-out system, the presence of diarrhoea, and the type of 

flooring. Results: Parasite eggs or oocysts were detected in 57 of the 70 examined pig farms. Oesphagostomum spp. eggs were 

found in the largest number of farms (68.6%). Moreover, coccidia (42.9%), Ascaris suum (28.6%), Trichuris suis (21.4%), and 

Strongyloides spp. (11.4%) were detected. The highest prevalence of coccidia and Strongyloides spp. was found in suckling 

piglets, A. suum and T. suis in fatteners, and Oesphagostomum spp. in sows. Higher prevalence of parasites was detected in small 

farms than in medium and large farms, except the prevalence of coccidia, which was the highest in medium farms. Simultaneous 

infection with several parasites was more often detected than with one parasite. Odds ratio of parasites occurrence was higher in 

farms with paddock and litter floor and in farms which do not use all-in/all-out system. Conclusion: Relatively high prevalence 

of intestinal parasites was found in pigs in Poland. Moreover, specific distribution of parasites in different age groups and farms 

of different size was observed. Influence of breeding factors on parasite prevalence was identified.  
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Introduction 

Intestinal parasites have a significant impact on 

the efficiency of pig production. Parasitic infections of 

young animals are especially dangerous, because they 

can cause diarrhoea and dehydration that could lead to 

death of the animals. Parasites can also worsen the 

weight gain of pigs, causing economic losses (20). It 

was estimated that the infection with pig parasites 

reduces the feed intake by about 50 g, which leads to 

delay in achieving the slaughter weight by 10–15 days 

(33). Moreover, the infection can cause intestinal 

malabsorption, impaired fertility, delayed or incomplete 

immunity after vaccination, and worse meat quality 

(15). In spite of a significant effect on the functioning 

of the host organism, the clinical symptoms of 

intestinal parasitic infection are not specific. Thus, 

diagnosis of the infection should be based on laboratory 

examinations.  

Pig production in Poland is relatively large – the 

number of pigs in June 2016 was 10,239.4 thousands 

(according to the Report of Central Statistical Office of 

Poland, 2016). Poland is the fourth largest producer of 

pork and sixth in terms of pig production in the 

European Union (Eurostat, 2015). Pig meat market is 

one of the main sectors of agribusiness in Poland, and 

the supply and consumption of pork are the highest 

among all kinds of meat (35). Despite the importance 

of pig production in Poland, parasitological studies on 

pigs are insufficient – only a few investigations were 

conducted, and most of them were carried out on  

a small number of samples (1, 10, 23, 25, 26). 

Another important reason for parasitological 

testing of pigs is monitoring the presence of zoonotic 
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parasites, such as Ascaris suum or Trichuris suis, 

especially because of the agricultural use of pig faeces 

as fertiliser. According to the regulations in Poland, 

organic and organic-mineral fertilisers and soil 

conditioners cannot contain viable eggs of Ascaris spp., 

Trichuris spp., and Toxocara spp. (28). However, in the 

case of natural fertilisers such as pig manure, 

parasitological examination is not obligatory. 

Many factors can affect the prevalence and 

intensity of parasitic infection. Particularly important 

are factors relating to the breeding system: herd size, 

type of flooring, use of all-in/all-out system, or use of 

paddock. In Poland, there are different pig production 

systems. Despite the trend of concentration of pig 

husbandry, swine production is still characterised by  

a fragmented structure (37). Therefore, information 

about factors affecting the varied production systems is 

essential for farm functioning.  

The aim of the study was to estimate the 

prevalence and intensity of intestinal parasite infections 

in pigs in Poland and evaluate the influence of factors 

related to the production system on the infection 

intensity. 

Material and Methods 

Pig farms. Seventy pig farms from all Polish 

provinces were selected for the study (Fig. 1). The 

farms differed in herd size: small farms (1–50 sows in 

the basic herd; 27 farms; 379 samples), medium farms 

(51–500 sows; 37 farms; 628 samples), and large farms 

(more than 500 sows; 6 farms; 112 samples). There 

were also some differences in production systems. 

Information about farms was obtained using a 

questionnaire. Data about herd size, use of paddock, 

use of all-in/all-out system, presence of diarrhoea, and 

the type of flooring (litter or non-litter) are presented in 

Table 1.  

 

 

 

Fig. 1. Distribution of pig farms under investigation

 

 
Table 1. Influence of factors associated with breeding on the presence of parasites 

Factor 

 Coccidia Strongyloides Ascaris Trichuris Oesophagostomum 

n 

% farm 

(95%  

CI) 

OR 

(95% 

CI) 

% farm 

(95% 
CI) 

OR 

(95% 

CI) 

% farm 

(95% 
CI) 

OR 

(95% 
CI) 

% farm 

(95%  
CI) 

OR 

(95% 
CI) 

% farm 

(95%  
CI) 

OR 

(95% 
CI) 

P
ad

d
o
ck

 

+ 6 
33.3 

(9.7–70.0) 

0.6  

(0.1-3.8) 

33.3 

(9.7-70.0) 

4.8 

(0.7-32.1) 

33.3 

(9.7-70.0) 

1.3  

(0.2-7.6) 

33.3 

(9.7-70.0) 

2.0  

(0.3-11.9) 

100.0  

(61.0-100.0) 

6.9 

(0.4-127.8) 

- 64 
43.8 

(32.3–55.9) 
 

9.4 

(4.4-19.0) 
 

28.1  

(18.6-40.1) 
 

20.3  

(12.3-31.7) 
 

65.6 

(53.4-76.1) 
 

A
ll

-i
n

/a
ll

-o
u

t 

+ 30 
36.7 

(21.9-54.5) 

0.6  

(0.2-1.7) 

6.7 

(1.8-21.3) 

0.4 

(0.1-2.2) 

26.7  

(14.2-44.4) 

0.8  

(0.3-2.4) 

16.7  

(7.3-33.6) 

0.6  

(0.2-2.0) 

66.7 

(48.8-80.8) 

0.9 

(0.3-2.4) 

- 40 
47.5 

(32.9-62.5) 
 

15.0  

(7.1-29.1) 
 

30.0  

(18.1-45.4) 
 

25.0  

(14.2-40.2) 
 

70.0 

(54.6-81.9) 
 

D
ia

rr
h
o

ea
 + 52 

42.3 

(29.9-55.8) 

0.9  

(0.3-2.7) 

11.5  

(5.4-23.0) 

1.0 

(0.2-5.7) 

21.2A (12.2-

34.0) 

0.3  

(0.1-0.8) 

19.2  

(10.8-31.9) 

0.6 

(0.2-2.1) 

69.2 

(55.7-80.1) 

1.1 

(0.4-3.5) 

- 18 
44.4 

(24.6-66.3) 
 

11.1 (3.1-

32.8) 
 

50.0B  

(29.0-71.0) 
 

27.8  

(12.5-50.9) 
 

66.7 

(43.7-83.7) 
 

L
it

te
r 

fl
o
o

r + 43 
46.5 

(32.5-61.1) 

1.5  

(0.6-4.0) 

18.6A 

(9.7-32.6) 

13.2  

(0.7-238.2) 

27.9  

(16.7-42.7) 

0.9  

(0.3-2.7) 

23.3  

(13.2-37.7) 

1.3  

(0.4-4.4) 

72.1 

(57.3-83.3) 

1.5 

(0.5-4.2) 

- 27 
37.0 

(21.5-55.8) 
 0B  

29.6  

(15.9-48.5) 
 

18.5  

(8.2-36.7) 
 

63.0 

(44.2-78.5) 
 

(+) presence or (-) absence of factor; n – the number of farms; % farm - the percentage of farms with occurrence of parasites; 95% CI – 95% 

confidence interval; OR – odds ratio of parasites occurrence on farm with present breeding factor; A B – the percentage of farms grouped by 
factors and statistically significantly different (P < 0.05) 
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Faecal samples. Fresh faecal samples were 

collected from the following age groups: suckling 

piglets, weaners, fatteners, and lactating sows. Seven 

to twenty–three samples were collected from each 

farm, depending on the herd size. Faecal samples of 

suckling piglets (7 to 28-day-old) were collected 

directly from the rectum. Samples were taken from 

three–five piglets per litter and pooled. Samples from 

other animal groups were collected from the ground, 

immediately after defecation. In total, 1,119 samples 

were collected: 170 from weaners, 215 from fatteners, 

367 from suckling piglets, and 367 from lactating 

sow. After collection the samples were stored at 4ºC 

until further analyses.  

Methods. The samples were tested by McMaster 

method with modification by Raynaud (27). Parasite 

eggs and oocysts were identified based on their 

morphology and size (34). The number of parasite 

eggs and oocysts per 1 g of faeces (EPG/OPG) was 

calculated according to the McMaster method. 

Statistical analysis. Statistical analysis was 

performed using IBM SPSS Statistics 22, Microsoft 

Excel 2010, EpiTools epidemiological calculators 

(32) and QPweb (29). Distribution of quantitative 

variables was tested by Shapiro-Wilk test and 

normality hypothesis of the data was rejected. The 

prevalence was calculated as the number of pigs in 

which parasite eggs or oocysts were detected divided 

by the total number of pigs in a group. Prevalence was 

calculated in percentage. Also, total prevalence of 

samples and farms was calculated as the number of 

samples/farms in which at least one parasite was 

detected, divided by the total number of 

samples/farms. The intensity of infection was 

calculated as the number of parasite eggs or oocysts 

divided by the number of parasite positive pigs/litter. 

Also, 95%Wilson score confidence intervals (95% CI) 

of prevalence and bootstrap 95% CI (using 1,000 

replicates) of intensity of infection were calculated. 

Differences between dichotomous variable 

(prevalence) were estimated by chi-square test with 

Bonferroni correction for multiple comparisons. 

Differences between multiple groups of quantitative 

variables (intensity of infection) were determined by 

the Kruskal-Wallis test with Bonferroni correction, 

and U Mann-Whitney test was used for inter-group 

differences. Odds ratio (OR) with 95% CI and the 

percentage of positive farms for each breeding factor 

were also calculated. Phi correlation coefficient 

between prevalences of different types of parasites 

and Spearman correlation coefficient (rho) between 

intensities of infection with all detected parasite types 

were calculated. Moreover, phi correlation coefficient 

between prevalences as well rho correlation 

coefficient between intensities of infection in the 

groups of suckling piglets and lactating sows were 

calculated. Differences were considered to be 

statistically significant at P < 0.05. 

Results 

Prevalence and intensity of parasites. The 

results concerning prevalence and intensity are shown 

in Table 2. Among all tested samples (n = 1,119) the 

highest prevalence of Oesophagostomum spp. was 

found. Prevalence of coccidia, A. suum, T. suis, and 

Strongyloides spp. was lower. Statistically significant 

differences were found between the occurrence of 

Oesophagostomum spp. and other types of parasites, 

and among coccidia with other parasites. In 57/70 pig 

farms parasite eggs or oocysts were detected. The 

number of positive farms with Oesophagostomum spp. 

eggs was statistically significantly higher than the 

number of farms with other parasites. Moreover, 

statistically significant differences between the number 

of farms with coccidian oocysts and farms with T. suis 

and Strongyloides spp. were found. 

 

 
Table 2. Prevalence of parasites and infection intensity detected in 

samples and farms 

 

Positive samples (%) 

(95% CI) 
EPG (95% CI) 

Positive farms (%) 

(95% CI) 

Oesophagostomum 

24.2 (21.8-26.8)A 

1,040.9 EPG  
(773-1,520) 

68.6 (57.0-78.2)A 

Coccidia 

7.9 (6.4-9.6)B 

4,642.5 OPG  

(2,440-1,520) 

42.9 (31.9 -54.5)B 

Ascaris 

3.5 (2.6-4.7)C 

761.69 EPG  
(374-1,810) 

28.6 (19.3-40.1)B, C 

Trichuris 

2.1 (1.4-3.1)C 

126.48 EPG  

(32.8-485) 

21.4 (13.4-32.4)C 

Strongyloides 

2.0 (1.3-3.0)C 

1,326.8 EPG  
(492-3,180) 

11.4 (5.9-21.0)C 

Total 39.4 (39.4-36.6) 81.4 (70.8-88.8) 

95% CI – 95% confidence interval; EPG – eggs per gram of faeces; 

OPG – oocysts per gram of faeces; values in the same column with 

differing superscripts (A, B, C ) are significantly different (P < 0.05) 

 
Parasites in different age groups. The results 

concerning parasitic prevalence and intensity in 

different age groups are presented in Fig. 2. The 

highest percentage of coccidian positive farms and 

samples were found in suckling piglets (31.4% of the 

farms; 14.2% of the samples), lower in sows (17.1% of 

the farms; 6.0% of the samples), fatteners (8.6% of the 

farms; 3.7% of the samples), and the lowest in weaners 

(7.1% the farms; 3.5% of the samples). Statistically 

significant differences in the coccidian prevalence were 

found between the group of suckling piglets and  

the groups of weaners, fatteners, and sows. 

Oesophagostomum spp. prevalence was the highest in 

sows (60.0 % of the farms; 51.8% of the samples). 

Lower prevalence was noted in suckling piglets (35.7%  

of the farms; 13.1% of the samples) and fatteners 
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(28.6% of farms; 18.1% of the samples), and the lowest 

in weaners (12.9% of the farms; 12.9% of the  

samples). Statistically significant differences in 

Oesophagostomum spp. prevalence were found 

between the group of sows and the groups of weaners, 

suckling piglets and fatteners. Moreover, statistically 

significant differences were observed regarding the 

prevalence of Oesophagotomum spp. between the 

groups of suckling piglets and weaners. A. suum 

prevalence was the highest in fatteners (15.7% of 

farms; 6.5% of the samples) and slightly lower in sows 

(14.3% of the farms; 3.8% of the samples). Lower  

A. suum prevalence was found in suckling piglets 

(7.1% of the farms; 0.5% of the samples) and weaners 

(2.9% of the farms; 1.2% of the samples). Statistically 

significant differences in A. suum prevalence were 

found between weaners and fatteners. Also, statistically 

significant differences in A. suum prevalence between 

the group of suckling piglets and the groups of fatteners 

and sows were found. The highest prevalence of T. suis 

was observed in sows (10.0% of the farms; 3.0% of the 

samples). Lower prevalence was found in fatteners 

(4.3% of the farms; 1.4% of the samples), suckling 

piglets (2.9% of the farms; of 0.5% of the samples) and 

weaners (2.9% of the farms; 1.2% of the samples). In 

the case of Strongyloides spp., the highest prevalence 

was observed in suckling piglets (11.4% of the farms; 

3.3% of the samples), lower in sows (4.3% of the 

farms; 2.5% of the samples) and weaners (2.9% of the 

farms; 1.8% of the samples). In the fatteners 

Strongyloides was not detected. Statistically significant 

differences in Strongyloides prevalence were observed 

between fatteners and suckling piglets. 

Among all age groups, the highest intensity of 

coccidian infection was found in suckling piglets 

(9,378.6 OPG). Lower number of these protozoa was 

found in sows (4,398.0 OPG) and fatteners (723.8 

OPG) and the lowest in weaners (153.3 OPG). 

Statistically significant differences were found between 

suckling piglets and sows and fatteners. Moreover, the 

highest intensity of infection with Oesophagostomum 

spp. was observed in suckling piglets (1,424.5 EPG), 

whereas intensity was found in sows (957.7 EPG), 

fatteners (266.9 EPG), and weaners (147.0 EPG). 

Statistically significant differences in intensities of 

infections with Oesophagostomum spp. were found 

between suckling piglets and sows, and between sows 

and weaners. In the case of A. suum, the highest 

intensity of infection was observed in fatteners (1,411.0 

EPG), lower in sows (550.5 EPG) and weaners (233.3 

EPG), and the lowest in suckling piglets (113.6 EPG). 

The highest intensity of infection with T. suis was 

found in sows (219.7 EPG) and lower in fatteners (53.3 

EPG), suckling piglets (52.5 EPG), and weaners (32.5 

EPG). The highest EPG of Strongyloides spp. was 

found in sows (2,418.6 EPG) and lower in suckling 

piglets (867.9 EPG) and weaners (500.0 EPG). No 

infection with Strongyloides spp. was found in the 

fatteners. 

 

Fig. 2. Prevalence and intensity of parasitic infection in all age 
groups of pigs. Error bars represent 95% confidence interval. 

Groups identified by different superscripts (A, B, C ) between the 

bars with the same colour are significantly different (P < 0.05) 
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Parasites in farms of different size. The results 

concerning parasitic prevalence in farms of different 

size are  presented on Fig. 3. The highest prevalence of 

parasites was found mostly in samples from small 

farms and the lowest in the large farms. Although  

Oesophagostomum spp. infection was frequently found 

in all types of farms (about 70%), the number of 

Oesophagostomum positive samples was statistically 

significantly lower in large farms than in other types. 

The prevalence of coccidia was also high in medium-

size (51.4% of the farms; 7.5% of the samples) and 

small-size farms (40.7% of the farms; 10.8% of the 

samples). No coccidian infection was detected in large 

farms. Furthermore, statistically significant differences 

in coccidian prevalence were found between large 

farms and small and medium farms. A. suum infection 

was the most frequent in small farms (37.0% of the 

farms; 6.6% of the samples), and A. suum eggs were 

slightly less often detected in medium farms (21.6% of 

the farms; 2.5% of the samples) and large farms (33.3% 

of the farms; 1.8% of the samples). Statistically 

significant differences in A. suum prevalence were 

found in samples from medium and small farms. T. suis 

eggs were the most frequently detected in samples from 

small farms (25.9% of the farms; 1.9% of the samples) 

and less often in medium farms (19.4% of the farms; 

1.6% of the samples). In samples from large farms,  

T. suis eggs were not detected. Moreover, Strongyloides 

spp. eggs were found only in samples from small farms 

(18.5% of the farms; 2.4% of the samples) and medium 

farms (8.1% of the farms; 1.4% of the samples). 

The highest intensity of coccidian infection was 

found in medium farms (6,981.3 OPG) and lower in 

small farms (5,153.5 OPG). Also, statistically 

significant differences in intensity of coccidian 

infections were found between medium and small 

farms. The highest EPG value of Oesophagostomum spp. 

was noted in small farms (1,059.2 EPG), lower in 

medium (462.0 EPG) and large farms (39.4 EPG). 

Statistically significant differences in intensity of 

infections with Oesophagostomum spp. were found 

among small, medium, and large farms. The highest 

intensity of A. suum infection was found in medium-

size farms (1,103.8 EPG) and lower in small (508.1 

EPG) and large farms (82.5 EPG). The highest intensity 

of T. suis infection was observed in medium-size farms 

(74.5 EPG). T. suis infection was lower in small farms 

(52.5 EPG). In the large farms, T. suis infection was not 

detected. The highest infection with Strongyloides spp. 

was found in medium-size farms (2,876.0 EPG). Much 

lower intensity of Strongyloides spp. infection was 

found in small farms (246.6 EPG) and in large farms it 

was not detected.  

Correlations between parasite groups. Low 

correlations (range of phi from −0.259 to 0.585) were 

found between the prevalence of detected parasite 

types. Independently, the correlations between 

prevalence and intensity of parasite infection of sows 

and their suckling piglets were analysed. 

 

Fig. 3. Prevalence and intensity of parasitic infection in farms of 

different size. Error bars represent 95% confidence interval. 
Groups identified by different superscripts (A, B, C) between the 

bars with the same colour are significantly different (P < 0.05) 



464 M. Kochanowski et al./J Vet Res/61 (2017) 459-466 

 

A weak correlation between sows and suckling 

piglets in Oesophagostomum spp. prevalence was 

found (phi = 0.243), but no similar correlations were 

found between suckling piglets and sows for other 

types of parasites. Moreover, all correlations of 

intensity of infection between sows and suckling 

piglets were low (range of Spearman's rho from 0.198 

to 0.526), with the exception of coccidia and T. suis 

where no correlation was observed. 

Mono- and multiparasitism. In 17 farms only 

one type of parasite was found. In these farms, 

Oesophagostomum spp. occurred most often (11 farms), 

coccidia were observed less frequently (five farms), 

and A. suum eggs were found in one farm only. 

Coexistence of parasites was observed in 40 farms. It 

usually involved two types of parasite (23 farms). 

Simultaneous occurrence of several parasites was less 

frequent: 3 parasites in 12 farms, 4 parasites in 3 farms, 

and 5 parasites in 2 farms. The results are presented in 

Table 3. 

 

 
Table 3. Distribution of single or multiple types of intestinal pig 

parasites  

Number of parasites parasites frequency % of farms 

Lack of parasites - 13 18.6 

1 

O 11 15.7 

K 5 7.1 

A 1 1.4 

2 

O+K 13 18.6 

O+A 5 7.1 

O+S 2 2.9 

O+T 1 1.4 

K+A 1 1.4 

A+S 1 1.4 

3 

K+O+A 2 2.9 

K+O+T 3 4.3 

O+A+T 5 7.1 

O+T+S 1 1.4 

K+A+T 1 1.4 

4 

K+O+T+S 1 1.4 

K+O+A+T 1 1.4 

K+O+A+S 1 1.4 

5 (all parasites) K+O+A+T+S 2 2.9 

O – Oesophagostomum, K – coccidia, A – Ascaris, T – Trichuris,  
S – Strongyloides 

 
 

Risk factors of parasitic infection associated 

with breeding system. Table 1 shows the relationship 

between parasite infection and breeding system. There 

is a higher chance of occurrence of Strongyloides spp., 

Oesphagostomum spp., and T. suis in farms with 

paddock. Lack of all-in/all-out system was associated 

with a slightly higher probability of occurrence of 

Strongyloides spp., A. suum, T. suis, Oesophagostomum 

spp., and coccidia. Furthermore, relatively high OR 

values indicated a higher likelihood of occurrence of 

coccidia, Strongyloides spp., and Oesophagostomum spp. in 

farms with litter flooring. 

Moreover, the comparison conducted by chi-

square test showed that Strongyloides spp. occurred 

significantly more frequently in farms with litter than in 

non-litter farms. Also, A. suum infection occurred 

significantly more often in diarrhoea-free farms than in 

farms where diarrhoea was observed in pigs. 

Discussion 

Five types of parasites: coccidia, Strongyloides 

spp., A. suum, T. suis, and Oesophagostomum spp. were 

found in tested pig faeces samples. The same pig 

parasites were found in Poland by Bartosik et al. (1). 

Most of these parasites were also detected in farms in 

Germany, the Netherlands, China, Japan, or the Nordic 

countries (6, 8, 11, 16, 17, 30). Our study shows that the 

infection with intestinal parasites is quite frequent, and 

affects more than 81% of pig farms in Poland. Such 

frequent occurrence of pig parasites, especially 

Oesophagostomum spp., coccidian, and A. suum, could 

cause economic losses in farms. However, the low 

prevalence of Strongyloides spp. and T. suum (about 2%) 

may suggest that these parasites have no significant 

impact on production. Additionally, the occurrence of 

Strongyloides spp. and T. suis is characteristic for pigs 

breeding in the traditional manner under poor 

zoohygienic conditions (21).  

The results of a recent study by Popiołek et al. (26) 

on intestinal parasites of pigs in Poland differ from ours. 

Their results indicate the highest prevalence of T. suis, 

less frequent of A. suum and Oesophagostomum spp., 

and the least frequent of S. ransomi. Probably the reason 

for the differences was the significantly smaller number 

of samples they investigated, collected from two farms 

only. Therefore, it is hard to compare these results with 

the results of our investigation. On the other hand, the 

results of studies conducted on a larger number of 

samples are similar to ours, and show the highest 

prevalence of Oesophagostomum spp. (1, 22). Karamon 

et al. (12) found high prevalence of Eimeria spp. and 

Isospora suis – 11.5 and 66.7%, respectively, in suckling 

piglets and sows. In the presented study the prevalence 

of coccidia decreased to about 29%, which could 

indicate an improvement of zoohygienic conditions over 

the last 10 years in pig farms in Poland. 

The distribution of parasite prevalence is 

characteristic for each age group. The highest prevalence 

of coccidia and Strongyloides spp. was found in suckling 

piglets, A. suum and T. suis in fatteners, and 

Oesphagostomum spp. in sows. A similar distribution of 

parasites in pigs was observed in the Nordic countries 

(30). The differences in parasite prevalence distribution 

are probably connected with different immunogenic 

properties of various parasites (30). Since 

Oesophagostomum spp. infection causes weak 

stimulation of pig immune system, prevalence of this 

parasite increases with age, while A. suum infection is 

characteristic for the young growing pigs (19). 

According to Weng et al. (38), lactating sows are the 

main reservoir of infection for other pig groups, and 

therefore sows should be particularly parasitologically 
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examined. Especially A. suum, Oesophagostomum spp., 

and Strongyloides spp. can cross the placenta (21). In our 

study, statistically significant correlations were found 

between sows and piglets regarding the prevalence of 

Oesophagostomum spp. and infection intensity of 

Oesophagostomum spp., A. suum and Strongyloides spp. 

It should be noted that A. suum, T. suis, and 

Oesophagostomum spp. eggs were found in faeces of 

suckling piglets. Detection of these parasites, which have 

quite a long prepatent period, is probably due to the 

passive passage of eggs, ingested from the environment 

through the piglet gastrointestinal tract. Therefore, the 

presence of parasite eggs in the faeces is not always 

indicative of parasitic infection. Moreover, Nosal et al. 

(23) confirmed in post-mortem examination false 

positive coproscopic results for the presence of A. suum 

in the piglets and fatteners faeces. Similar false positive 

results of Trichuris infection may be caused by T. muris 

eggs transferred from mice faeces (21). 

It was demonstrated that factors of breeding system 

can influence the parasite prevalence and the intensity of 

infection. Herd size is also an important factor. The 

highest detection of parasites occurs mostly in small 

farms and this is probably associated with poor 

zoohygienic conditions in comparison to medium- and 

large-size farms. In particular, large farms usually have  

a well-organised biosecurity system (4). Fudalewicz and 

Novosad (7) found that parasite prevalence in small pig 

farms in southern Poland was even up to 99.7%. Nosal 

and Eckert (22) also found higher prevalence in small 

and lower in large pig farms in Poland. 

Another important factor is the type of flooring in 

pens. The use of non-litter flooring in farm is associated 

with a lower prevalence of parasites because it provides 

better hygienic conditions (11). Contrastingly, the use of 

deep litter facilitates the contact with animal faeces, 

which causes a higher risk of parasitic infection in the 

herd (1, 36). In the case of Strongyloides spp., free-living 

larvae require humid environment to develop; litter can 

provide these conditions. Our study also confirmed 

statistically significantly higher prevalence of 

Strongyloides spp. in farms using litter. 

The use of all-in/all-out production system allows 

to reduce the occurrence of parasite in farms. The results 

of this study showed that in farms where this system  

was not used, parasite prevalence was higher.  

A higher prevalence of parasites was demonstrated in 

most farms with paddock. Because disinfection of 

paddock is difficult, parasite eggs can accumulate and 

increase the risk of infection (18). Roepstroff et al. (31) 

confirmed the long-term circulation of A. suum eggs in 

pig farms with paddock. Moreover, infective L3 larvae 

of Oesophagostomum can survive in outdoor conditions 

for about a year (21), whereas T. suis eggs can be 

invasive up to 11 years (2). 

The study did not find any relationship between the 

occurrence of parasites and diarrhoea in farms. However, 

eggs of A. suum were found more often in farms where  

no diarrhoea was observed. This suggests that the 

diarrhoea was caused by factors other than intestinal 

parasites, such as perhaps Lawsonia intracellularis, 

Brachyspira hyodysenteriae, or Salmonella spp. (5). 

Moreover, parasite infection, in particular with low 

intensity, may not show any clinical signs except worse 

weight gain. 

It is worth noting that most cases of parasite 

infections were caused by coexistence of several types of 

parasites. In the largest number of farms, simultaneous 

occurrence of Oesophagostomum spp. and coccidia was 

found. Moreover, our study showed that all correlations 

between parasites were weak and positive, except  

the negative correlation between coccidia and 

Oesophagostomum spp. Weng et al. (38) also found 

common simultaneous presence of a few types of 

parasites. In Japan, parasitic infection was usually caused 

by Eimeria spp. together with other parasites (17). 

Coexistent parasites may have an influence on each 

other. Antagonistic effect of A. suum and O. dentatum 

(9), and T. suis and O. dentatum (24) was found in pigs. 

These interactions may result from the direct impact of 

parasites on each other or the host's immune response to 

infection.  

Zoonotic intestinal parasites of pigs are dangerous 

not only for farm workers, but also people living in 

contaminated environment, especially when pigs faeces 

are used as manure or to produce organic fertilisers, 

organic-mineral fertilisers, and soil conditioners. Parasite 

eggs of pigs can also be found in sewage sludge from 

which fertilisers are produced (3, 39). Eggs of parasites 

were found in about 45% of the sludge samples in 

Poland (14). Moreover, in the soil samples collected 

from vegetable farms in south-eastern Poland a high 

percentage of Ascaris and Trichuris eggs (from about 

30% to 80%) were found (13). This demonstrates 

frequent occurrence of Ascaris and Trichuris eggs in 

agricultural environment. 

Currently in Poland, as in most European 

countries, pig breeding is conducted in large industrial 

farms. In these farms, the prevalence and intensity of 

parasite infection are generally low due to the good 

zoohygienic conditions. Nevertheless, the total 

elimination of parasitic infection is difficult to obtain. 

On the other hand, organic farms are currently 

growing in popularity in the world. According to 

available studies, pigs held in organic farms are more 

exposed to parasite infection, owing to the inability to 

maintain proper hygienic conditions comparable to 

conventional farms (6). In addition, the import of new 

animal species may entail the appearance of, new 

parasites which have not yet occurred in this area of 

Europe, e.g. Oesophagostomum quadrispinulatum. 

Therefore parasitological examination of the herd 

continues to be important. 
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