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Pigs are important livestock that contribute to the economy and food security of Ghana, but the productivity of the sector is
hindered by factors such as parasitic disease infections. Here, we detected the prevalence and polyparasitism of gastrointestinal
parasites in pigs from selected farms in the Tolon and Kumbungu districts. Faeces of the animals were screened for parasite
eggs using the sedimentation and flotation methods. From 56 pigs screened, 91.1% (CI=95%; y*=0.212) of them had
parasitic infections, and affected pigs harboured 1-5 distinct parasites with the most occurring being Strongyloides ransomi
(46.43%). Other parasites identified included Hyostrongylusrubidus, Ascaris suum, Trichuris suis, Physocephalus sexalatus, and
Coccidia, among others. Parasitism was more frequent in pigs under 2 years (94%) than older ones (66.67%). The high
prevalence of GI parasites was attributed to poor husbandry practices and inadequate of veterinary care for the animals. The

situation can be improved by farmer education on good husbandry practices and regular deworming of pigs.

1. Introduction

Pigs are the most reared nonruminant (98.8%) animals in
Ghana and continue to witness increasing production and
consumption [1]. About 95% of the country’s pork is pro-
duced by small scale and backyard pig farmers [2]. Pig farm-
ing contributes to Ghana’s economy, and food and
nutritional security of households. The pig industry has
become a vital part of Ghana’s agribusiness activities and a
source of livelihood for several entrepreneurs who seek an
alternative source of profitable business [2-4]. Pig produc-
tion in Ghana is an old livestock enterprise, but it remains
largely in the hands of rural farmers where animals are
raised under poor husbandry systems.

The sector is challenged by many factors including a lack
of improved breeding stock, unavailability of land and water,
rapid urbanization, piglet mortality, high feed cost, and dis-
ease infections [4-6]. Among infectious disease agents in
livestock, gastrointestinal parasites are noted to be very dev-
astating and could cause severe loss to the industry [7] Espe-

cially in the tropics where high humidity and temperature
conditions support the spread of parasitic infections [8], a
poor husbandry system such as in sub-Saharan Africa may
even compound the impact on production animals [9-12].
Gastrointestinal parasites, i.e., helminths and protozoans,
tend to hinder profitable pig production; causing poor feed
conversion [10], delayed estrus, and conception rate [13],
producing lesions that may lead to condemnation of organs
and or carcasses [14] and even death [15]. Also, pigs are host
to a number of zoonotic parasites that have an impact on
public health [16-18]. Meanwhile, the epidemiology of
intestinal infections in pigs is not well understood in many
localities, but this is essential if good disease management
strategies are to be developed. For instance, in Ghana where
pig production is done largely on a subsistence scale in rural
settings, it will be useful to build a comprehensive database
of the disease situation and dynamics in the various ecolog-
ical zones where pigs are raised.

The present work was carried out as a preliminary to
look at the prevalence, intensity, and species of intestinal
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parasites in circulation in pigs raised in rural-semi-intensive
systems in two administrative districts of northern Ghana.
The outcome points to a high parasitic infection in pigs
which could severely impact the productivity of the animals.

2. Materials and Methods

2.1. Study Area. The research was conducted in the Tolon
and Kumbungu districts of Ghana. The two districts are
jointly characterized by Guinea Savanna woodland inter-
spersed with short drought-resistant trees and grassland.
The area experiences a unimodal rainfall with a mean annual
range of 1000 mm-1200 mm [19, 20]. According to the 2021
Population and Housing Census, the Tolon and Kumbungu
districts, respectively, have a human population of 118,101
and 110,586, and 641 and 191 pig population [19-21].

2.2. Study Design and Sample Collection. The study was con-
ducted in March 2022 at eight (8) piggeries in the two dis-
tricts using the snowball sampling technique. This
sampling technique was employed due to the absence of
pig farmer’s registry with the appropriate authorities.

Faecal samples were taken from each pig at each piggery
except for pregnant sows, and piglets that were younger than
2 months. Fresh faeces were taken from the ground (without
debris) immediately after defecation and put in a sterile con-
tainer. Faecal samples were stored and maintained in cold
boxes until they were processed.

In all the pig farms studied, farmers confirmed that no
anthelmintic had been administered within the past 90 days
to the study. Information such as sex, age, deworming status,
frequency of deworming, and type of anthelmintics used
were enquired of farmers and recorded accordingly.

2.3. Identification of Worm Species. Sedimentation and cen-
trifugal flotation methods were employed in the identifica-
tion of parasites in all faecal samples as described by
Tagesu [22] with some modifications.

2.3.1. Sedimentation Method. With the sedimentation
method, 1g of faeces was homogenized in 10 ml of distilled
water. The suspension was filtered through a kitchen strainer
into a sterile container and allowed to sediment for 5min.
The sediment was resuspended in 3 ml of dH,O and allowed
to sediment for another 5min, and the supernatant was dis-
carded. The sediment was then stained with 1% (w/v) meth-
ylene blue. A drop (30-50 ul) of the stained sediment was
transferred to a microscope slide using a pipette and covered
with a cover slide for microscopical screening.

2.3.2. Centrifugal Flotation Method. In this method, 200 mg
of faecal matter was homogenized in 3 ml of dH,O and cen-
trifuged at 629g for 7min, and the supernatant was dec-
anted. Afterwards, 3ml of saturated NaCl (flotation
solution) was added, shaken vigorously, and filled to the
brim to form a meniscus. A coverslip was placed on top,
and the mixture was allowed to stand for 10 min. The cover-
slip was mounted on a microscope for egg identification.
Eggs were detected and species determined at 10x and 40x
magnification, respectively, guided by Thienpont et al. [23].

Journal of Parasitology Research

2.4. Data Management and Statistical Analyses. Demograph-
ics of animals and their infection status were entered into
Microsoft Excel LTLC Professional Plus 2021 and were also
used in the tabulation and representation of results in charts
and graphs. IBM SPSS Statistics V20.0 (IBM Corporations,
New York, USA) was used for all other statistical inferences.
The association between the risk factors and the outcome
variables was assessed using the chi-square (x?) test. For all
analyses, a p value < 0.05 was considered as significant. An
animal was flagged positive if at least one parasite was iden-
tified in its faeces, and prevalence was calculated as the per-
centage of the number of animals infected per number of
animals screened.

3. Results

3.1. Demographics of Study Subjects. From the eight piggeries
studied, 56 pigs were screened of which 37 (66.07%) were
sows and 19 were (33.93%) boars, between the ages of 3
months and 4 years. The modal and mean ages of the pigs
were 6 months and 9 months old, respectively.

3.2. Incidence of Parasite Infestation. The sedimentation
method showed a prevalence of 67.86% (38/56) of parasite
infestation whereas the flotation method revealed 80.36%
(45/56) prevalence. Generally, parasitic infection in the pigs
was very common as 51/56 swine, representing 91.07%
(CI=95%; x*=0.212), were infected (see Figure 1).

Male pigs recorded relatively higher parasitic prevalence,
94.74% (18/19), than that in females, 89.19% (33/37) at
x*>=0.475 and OR=2.182 (see Table 1). Infection was
more common in pigs aged <2 years than older ones
(94.00 vs. 66.67% (Table 1).

3.3. Identified Parasites and Occurrence of Polyparasitism.
Across the infected animals, 10 distinct parasitic worm spe-
cies and a protozoan were identified (Figure 2). These
include nine families of nematodes, an acanthocephalan,
Macracanthorhynchus hirudinaceus, and the protozoan Coc-
cidia. The most occurring parasite was Strongyloides ransomi
(46.43%) whereas Macracanthorhynchus hirudinaceus, Ste-
phanurus dentatus, and Trichuris suis (1.79%) were the least.
The infected pigs frequently suffered polyparasitism (infection
by two or more parasite species); up to 72.55% harboured 2-5
different parasitic worm species, whereas 27.45% harboured
single parasitic worm species (see Figure 3).

Because of the advantages and limitations of each
method of identification, they may not all be successful in
identifying specific parasitic ova [24, 25]. Table 2 provides
information on the screening method that identified individ-
ual parasites from the present study.

4. Discussion

Parasitic infection in rural pigs is an important feature, espe-
cially, in resources poor settings, where it has been shown to
greatly affect productivity of the animals [7]. The prevalence
of parasitic infections recorded in the present study is not
different from that reported by Permin et al. two decades
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FIGURE 1: Detection of eggs of parasitic worms in pig faeces as
determined by sedimentation and flotation screening methods.

TaBLE 1: Infection status and risk estimate of pig to infection by sex
and age.

Animals with parasitic 2

Animal (p) worm eggs (%) OR/risk estimate
Sex

Female (37) 33 (89.19%)

Male (19) 18 (94.73%) 0.475 2.182
Total (56) 51 (91.07%)

Age group

<1 year (31) 29 (93.55%)

1-2 years (19) 18 (94.74%) 0.085 o/d

>2 years (6) 4 (66.67%)
Total (56) 51 (91.07%)

Confidence interval = 95%; OR = odds ratio; x> = Pearson’s chi-square;
n/d = not determined.

ago from the Upper East Region [26], 91.07% vs. 91.00%, all
in northern Ghana (Guinea savannah ecological zone).
While our account is a preliminary investigation and
restricted to a small area and animal numbers, it is still
intriguing to record such a high occurrence intensity of par-
asitic helminths in pigs in this half of Ghana despite the
long-term knowledge of their abundance in the area. The
observed persistence of the parasites was attributed to poor
pig husbandry which leads to poor hygiene of their food
and water and contamination of soil [27, 28] and poor
knowledge by farmers on the involvement of pigs in parasite
transmission. In another cross-sectional surveillance in the
forest zone, Atawalna et al. [29] reported 28% parasitic
infection prevalence in pigs in the Ejisu municipality of the
Ashanti Region, Ghana. Within the subregion, high preva-
lence has been equally reported in Cameroon (74.7%), Nige-
ria (71.9-80%), South Africa (79.2%), Ethiopia (61.8%), and
Rwanda (84.6%) [10, 12, 30-33]. Although coprology, as
used in the present study, is a useful tool in detecting and
quantifying endoparasites, it has its own limitations of being
unable to detect all parasites, e.g., lung and stomach nema-
todes as observed by Gasso et al. [34].

Age-group and sex-specific prevalence were not statisti-
cally significant (p > 0.05) in the present study. The relative
higher prevalence in young pigs may be attributed to suscepti-

30
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FiGURe 2: Parasites identified in screened faeces and their
occurrence in pigs in the study area.
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FIGURE 3: Mono- and- polyparasitism of worms in pigs.

ble or compromising immune system. Although compara-
tively lower (per the dictate of the present study), 66.67%
prevalence in pigs that were more than 24-month-old can be
attributed to older animals picking up more infection as a
result of the intensity and length of feeding habits as opined
by Nwokoye et al. [12], but a larger sample size and wet season
study will be needed to validate our observation.

In the present study, 11 distinct parasites were identified
from screened faecal samples including the zoonotic Ascaris
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TaBLE 2: Method of screening that identified the various gastrointestinal parasites.
SN Parasite identified Phylum Sedimentatli\(/)[:;th()d o ldenéfrf‘?r?f?l%al flotation
1 Ascaris suum Nematoda X v
2 Coccidia Apicomplexa v X
3 Globocephalus urosubulatus Nematoda v v
4 Hyostrongylus rubidus Nematoda v v
5 Macracanthorhynchus hirudinaceus Acanthocephala v X
6 Metastrongylus spp. Nematoda v v
7 Oesophagostomum dentatum Nematoda v v
8 Physocephalus sexalatus Nematoda v X
9 Stephanurus dentatus Nematoda X v
10 Strongyloides ransomi Nematoda v v
11 Trichuris suis Nematoda v X

v = screening method that identified the said parasite; x = not identified.

suum, Oesophagostomum dentatum, Strongyloides ransomi,
Macracanthorhynchus hirudinaceus, and Trichuris suis. The
presence of these zoonotic helminths has been reported in
earlier studies in Upper East [26] and Ejisu [29] in Ghana
as well as other countries in the subregion including Camer-
oon and Nigeria. The transmission of these parasites across
hosts is sustained by poor environmental hygiene like open
defecation [35], a practice that is not uncommon in the
Northern Region of Ghana [36-38]. The transmission of these
zoonotic parasites may get complex if not curbed as, for
instance, an aberrant A. suum infection has been reported in
a dog in China [39] underpinning the domestic animal as a
potential host alongside rodent reservoirs [13]. The other
identified parasites, which have also been identified within
Ghana and outside by other researchers, are equally important
as they cause significant losses in pigs [16, 28, 40] although
farmers may be unaware due to subclinical infections [40].
The impact of polyparasitism on the affected pigs was not
examined in the present study, but it is thought to be signifi-
cant due to the higher rate polyparasitism seen. As demon-
strated by Serrano and Millan [41], multiple pathogen
infections are the usual occurrence, and where a host is
affected by high diversity of pathogen community, they pres-
ent prominent impacts on host animal health. Among the
infected pigs, 72.55% had coinfection, thus, infected by two
or more parasite species. The rate of mixed parasitosis infec-
tion was higher than the 7% reported by Nwokoye et al. [12]
in Ghana and 31.7% in Nigeria [12] but less than the 84.1%
mixed infection reported in Rwanda [33].

The socioeconomic, cultural and moral roles of humans
are equally at play in the transmission of parasites in the
study area, and for this, all stakeholders are needed on board
to curb this increasing menace of parasitosis by primarily
educating pig farmers on environmental hygiene and need
for veterinary services.

5. Conclusions

Although preliminary, the study revealed high gastrointesti-
nal parasite prevalence in pigs in Tolon and Kumbungu dis-

tricts of northern Ghana. Among the eleven distinct
parasites identified are A. suum and T. suis which have zoo-
notic potentials. However, all swine parasites are of great
public health importance, and for that reason, adequate
efforts must be made to reduce to the barest minimum or
eradicate transmission outright.

Data Availability

Data used to support the findings of this study are available
upon request. Contact Francis Addy, PhD (faddy@uds.edu.gh).

Additional Points

Recommendations. (i) Future studies can be done on larger
sample sizes in a retrospective study. (ii) The current study
was conducted in the dry season, and another study can be
done in the wet season to compare and contrast the findings
and also make statistical inferences of the numbers. (iii)
Future works can use molecular methods to identify parasite
species precisely and study their inter and intra genetic
variabilities.
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