Prevalence and management factors associated with gastro-intestinal parasites... Mramba and Massawe

PREVALENCE AND MANAGEMENT FACTORS ASSOCIATED
WITH GASTRO-INTESTINAL PARASITES OF PIGS
AMONG SMALL-SCALE FARMERS

*Mramba, R.P." and Massawe, J.L.
!Department of Biology, The University of Dodoma,
P. O. Box 338, Dodoma, Tanzania.
*Corresponding author’s Email: mramba2008@yahoo.com
https://dx.doi.org/10.4314/gjansci.v15il.11

ABSTRACT

The study determined the prevalence of gastro-intestinal parasites in pigs and their association
with management practices in Dodoma urban district, Tanzania. Two hundred and sixteen (216)
pigs were selected randomly from the district for faecal sample collection. The faecal samples
were analysed in the laboratory through faecal flotation and sedimentation methods. A structured
questionnaire was administered to the owners of the pigs to gather information about manage-
ment practices. The groups of parasites identified and their prevalence were Oesophagostomum
spp. (46%), Strongyloides ransomi (44%), Ascaris suum (36%), and Trichuris suis (18%). The
odds of a pig being infested with Strongyloides ransomi was higher where the pig pen was cleaned
once per week compared to where it was cleaned every day or twice per week. On the other hand,
the odds of a pig being infested with Oesophagostomum spp. was lower where pigs were fed pro-
cessed feed compared to leftovers. The study shows that deworming is an important management
practice to control gastro-intestinal parasites in pigs, as the odds of a pig being infested by all par-
asite species was lower where deworming was practiced. Farmers should be educated on the im-
portance of deworming and hygienic conditions in pig production

Keywords: Gastrointestinal parasites, management practises, pig, prevalence, and small-scale
farmers

INTRODUCTION

Pig farming is a significant global activity that
provides a valuable source of food for humans
and raises the economies of many nations (Yu
and Jensen, 2022). Pigs are raised in many parts
of the world due to their excellent adaptability to
a variety of environmental conditions. In addi-
tion, their fast growth rate, high fecundity rates,
and short generation intervals result in quick
cash generation (Enem et al., 2010). Global pig
production was estimated at 1.2 billion metric

tonnes in 2020, with China being the largest pro-
ducer (53.9 million metric tonnes) and consumer
(FAOSTAT, 2021). Future projections indicate
that demand for pork will increase due to rising
demand in Asia and Africa (OECD/FAOQ, 2022;
Yu and Jensen, 2022).

Pig production is an important activity in the
agricultural industry in Tanzania (Kimbi et al.,
2015; Maziku et al., 2017). The industry is dom-
inated by smallholder farmers who keep pigs for
both subsistence and commercial purposes
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(Kimbi et al., 2015; Michael et al.,, 2018). The
pig population in Tanzania was estimated at
more than 3.2 million, and more than 99% are
kept by small-scale farmers under traditional
production systems (NBS, 2021). Indigenous
breeds, which are well adapted to the local envi-
ronment and production systems, are commonly
kept in Tanzania. The pigs are either kept in in-
tensive systems where they are confined or in a
free-range production system where they scav-
enge at backyards and garbage dumping sites
searching for food (Kimbi et al., 2015). Howev-
er, commercial pig production is gaining popu-
larity, particularly in urban areas with limited
grazing land for ruminants (Wilson and Swai,
2014).

The demand for pork in Tanzania has increased
in urban and peri-urban areas due to changes in
customer preferences and population increase
(Henjewele, 2015). However, the smallholder
production system is vulnerable to diseases and
parasites due to poor management practices
(Komba et al., 2013). Gastrointestinal parasites
are one of the major constraints on the pig indus-
try in most parts of the world (Roepstorff et al.,
2011). Parasitic infections of pigs are estimated
to be second in importance to African swine fe-
ver in tropical areas due to poor management
practices and favourable conditions for growth
and multiplication (Jufare et al., 2015). The para-
sitic infestation reduces the performance of pigs
and leads to subsequent economic losses
(Roepstorff et al., 2011). Common gastrointesti-
nal parasites in pigs in Tanzania are nematodes,
helminths, and coccidia (Kabululu et al., 2015;
Nonga and Paul, 2015). The scavenging nature
of pigs and their consumption of a wide range of
feeds increase the risk of swallowing parasite
eggs and larvae from the environment (Kaur et
al., 2017).

Management practices have a significant impact
on parasite transmission and the susceptibility of
the pigs to parasitic infestations (Gabriél et al.,
2017; Roesel et al., 2017). Infestations of para-
sites are exacerbated by poor housing and con-
taminated feed and water. Good sanitation of the

pig pen prevents faecal-oral transmission and
contamination of food and water (Gabriél et al.,
2017). On the other hand, adequate feeding re-
duces the negative effects of parasites on feed
conversion efficiency and average daily weight
gain (Lai et al., 2011). Animal factors, such as
sex and age, may increase the susceptibility of
animals to parasites and thus influence the levels
of parasitism (Fourie et al., 2019). Parasitic in-
festations can be controlled by routine deworm-
ing and vaccination, especially in young and
growing pigs (Kouam et al., 2018; Fourie et al.,
2019).

In a rapidly growing region like Dodoma, pig
production is an important economic activity that
provides human food and income. However,
successful expansion of pig production will de-
pend on an understanding of management prac-
tices that influence parasite infestation.
Knowledge of parasite control practices is also
necessary for developing strategies to reduce the
impacts of parasites on livestock. Thus, the cur-
rent study aimed to determine the prevalence of
gastro-intestinal parasites in pigs in the Dodoma
urban district and the role of management prac-
tices in parasite infestations. The rapid popula-
tion growth of the region has increased demand
for food, especially animal protein. On the other
hand, the arid nature of the region reduces the
availability of pasture for expanding ruminant
production. As a result, pigs can perform well
due to their dietary flexibility. However, success-
ful expansion of pig production in the region will
depend on knowledge of management practices
that influence pig health. Thus, the objectives of
the study were to determine the prevalence of
gastrointestinal parasites in pigs in Dodoma ur-
ban district; and to determine the associations
between the prevalence of gastrointestinal para-
sites and the management practices of the pigs.

MATERIAL AND METHODS

Study area

The Dodoma region falls within the semi-arid
central zone of Tanzania. The region receives an
average rainfall of about 447 millimetres per
year, falling during the wet season between De-
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cember and April (Ngongolo and Kilonzo,
2022). The average temperature is 25°C, with a
minimum of 18°C and a maximum of 32°C
(Ngongolo and Kilonzo, 2022). The region is
growing rapidly due to the shift of government
headquarters from Dar es Salaam to the region
and the establishment of the University of Dodo-
ma. The population of the region has increased
from 2,083,588 in 2012 to 3,085,625 in 2022
(URT, 2022). Dodoma urban district is the capi-
tal city of the region and the most urbanised dis-
trict.

Crop production is the main economic activity in
the Dodoma region, while livestock production
is the second major economic activity. The main
livestock species are cattle, goats, and chickens
(NBS, 2021). Pigs are the least important live-
stock in the region (NBS, 2021). However, due
to the rapid growth of the population, pig pro-
duction is likely to be a profitable venture in the
region due to the availability of pork consumers.
In addition, the increase in urbanisation is ex-
pected to reduce grazing land for ruminants, es-
pecially in the Dodoma urban district. However,
Dodoma is among the regions with high infec-
tions of gastrointestinal parasites in pigs
(Mkupasi et al.,, 2011), so identifying factors
causing the infections is necessary for the suc-
cessful expansion of pig production.

Study design and sample size determination

A cross-sectional survey was conducted to assess
the prevalence of gastrointestinal parasites in
pigs in the Dodoma urban District from February
to June 2022. Four wards were purposefully se-
lected from the Dodoma urban districts based on
the availability of pig farmers. The wards were
Chang’ombe, Msalato, Kikuyu, and Majengo.
The sample size of the study pigs was estab-
lished based on the formula developed by Thrus-
field (2018). The formula is given as:

exp ( exp )

1962 %P, (1-P
N =
d2

where,
P, = expected prevalence

d = desired absolute precision

N = the total sample size. Based on the study of
gastrointestinal parasites in pigs by (Nonga and
Paul, 2015) in Arusha, we expected a prevalence
of 83%. Based on a 95% confidence interval (CI)
and 5% absolute precision, the sample size for
the study was 216 pigs.

Data collection

Sample size of the pigs from each ward was de-
termined based on the total number of pigs in
each ward. Random sampling was used to obtain
farmers and the required number of pigs from
each ward. Faecal samples were collected in the
morning from 8:00 a.m. to 10:00 a.m. The sam-
ples were collected directly from the rectum of
the study animals by a veterinary officer. Clean
disposable gloves were worn on each pig, and a
finger was carefully inserted into the rectum of
the pig to collect faeces. The samples were im-
mediately placed in plastic zip-lock bags and
stored in a cool box. The samples were then
brought to the laboratory at the College of Natu-
ral and Mathematical Sciences of the University
of Dodoma on the same day for analysis. The
samples were observed directly for the presence
of blood or adult worms. Qualitative analysis of
the faecal samples was done using the proce-
dures described by Hansen Perry (1994). The
faecal flotation and sedimentation procedure was
followed to separate parasite eggs or oocysts
from the faecal material. The parasite eggs, or
oocysts, were collected using glass slides and
examined under a microscope. The identification
of the gastrointestinal parasites was done based
on the morphological features of the eggs
(Figure 1). A structured questionnaire was used
to gather information about the management of
the pigs, which includes deworming, housing,
cleanliness, and feeding practises by the farmers.
The study adhered to informed consent from all
the participants and confidentiality. An ethical
approval for conducting the study with reference
number MA.84/261/02 was offered by the Uni-
versity of Dodoma.

106 Ghanaian Journal of Animal Science, Vol. 15 No.1, 2024


file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_27#_ENREF_27
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_27#_ENREF_27
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_27#_ENREF_27
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_39#_ENREF_39
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_25#_ENREF_25
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_25#_ENREF_25
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_23#_ENREF_23
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_29#_ENREF_29
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_29#_ENREF_29
file:///D:/Animal%20Science%202024/GJAS_IMMUNOLOGY_01_2024.doc#_ENREF_9#_ENREF_9

Prevalence and management factors associated with gastro-intestinal parasites...

Mramba and Massawe

(A)
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Figure 1: Morphological features of parasitic eggs identified from the faecal samples collected:
(A) Ascaris suum (B) Oesophagostomum spp. (C) and Strongyloides ransomi

Data analysis

The samples were classified as positive when at
least one parasite egg was found. Descriptive
statistics such as percentages were determined in
Microsoft Excel. The prevalence of different
parasites was determined by dividing the number
of positive samples by the total number of sam-
ples evaluated. The positive and negative parasit-
ic tests were converted into binary outcomes,
where the positive test was denoted by 1 and the
negative by 0, for logistic regression analysis. A
multivariate logistic regression analysis was per-
formed in R version 4.3 to obtain the odds ratios
(OR) and 95% confidence intervals of the factors
associated with parasitic infections in the pigs.
These factors were the sex of the pig, type of
feed used (commercial or leftovers), the frequen-
cy of cleaning the pig pen per week (once, twice,
or every day), and deworming practises (yes or
no). A p-value threshold of < 0.05 was used to
determine statistical significance.

RESULTS AND DISCUSSION

The overall prevalence of gastrointestinal para-
sites was 80%. The main parasites identified and
their prevalence were Oesophagostomum spp.
(46%), Strongyloides ransomi (44%), Ascaris
suum (36%), and Trichuris suis (18%). Worm
infestation is one of the challenges facing the
expansion of pig production in Tanzania (Wilson
and Swai, 2014). The prevalence and species of

the parasites identified support previous studies
in Tanzania (Esrony et al., 1997; Nonga and
Paul, 2015) and other East African countries
(Roesel et al., 2017; Tumusiime et al., 2020).
Our findings show that the majority of the pigs
were affected by multiple species of gastro-
intestinal parasites. Forty-seven percent of the
pigs that tested positive were infected by more
than one parasite species. Oesophagostomum
spp. had the highest frequency, followed by
Strongyloides ransomi and Ascaris suum. Oe-
sophagostomum spp. are prevalent in the world,
particularly when pigs are raised in traditional
systems due to contamination of feed and water
(Lai et al., 2011; Li et al., 2017). Previous stud-
ies in Tanzania (Esrony et al., 1997) and Kenya
(Nganga et al., 2008) have reported similar prev-
alence and species of the parasites. In addition, a
study by Maganga et al. (2019) in Gabon also
found that Oesophagostomum spp. was the most
common, with a prevalence of 50%. Strongyloi-
des ransomi and Ascaris suum are common gas-
trointestinal parasites in many parts of the world
in tropical and sub-tropical climates due to fa-
vourable environmental conditions (Roesel ef al.,
2017; Tumusiime et al., 2020; Adhikari et al.,
2021). However, variation in the prevalence
among different studies could be attributed to
sex, breeds of pigs, climate, sampling season,
and different management practices.
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Deworming and sanitation measures were the
main factors that influenced the likelihood of
infestation for all parasite species (Table 1). The
odds of a pig being infested with Strongyloides
ransomi was lower where deworming was prac-
ticed compared to where it was not practised (p =
0.011) and 13 times higher where the pig house
was cleaned once per week compared to where it
was cleaned every day or twice per week (Table
1, Figure 2). On the other hand, the odds of a pig
being infested by Oesophagostomum spp. was
lower where deworming was practised and high-
er where pigs were fed kitchen leftovers (Table
1, Figure 3). Furthermore, the odds of a pig be-
ing infected by Ascaris suum and multiple para-
sites was lower where deworming was practiced
(Table 1, Figure 4). This study shows the im-
portance of deworming in pig production for
preventing gastrointestinal parasites. The use of
dewormers is necessary, especially for small-
scale farmers where hygienic and biosecurity
measures are less taken (Jufare et al., 2015; Roe-
sel et al., 2017; Pettersson et al., 2021). Routine
deworming eliminates parasites, reducing eco-
nomic losses and human health risks. The results
agreed with previous studies that found lower
parasitic infections in dewormed pigs compared
to non-dewormed pigs (Fourie et al, 2019;
Abonyi and Njoga, 2020; Sharma et al., 2020).
However, more than half of the farmers in this
study did not practice deworming, probably due
to a lack of awareness of the importance of de-
worming. Farmers may also avoid the costs of
buying dewormers, but the losses due to poor
growth may be higher than the costs of deworm-
ing. Co-infection with different intestinal para-
site species is common in pigs (Ngwili et al.,
2022). Thus, effective control of parasites in pigs
is achieved through a combination of anti-
parasitic drugs and hygienic measures (Roesel et
al., 2017; Pettersson et al., 2021).

The intensive system of pig production was prac-
ticed by all the farmers visited, where pigs were
confined in an enclosure. However, the majority
of the pig pens were not cleaned regularly, par-
ticularly due to the limited water supply. About
53% of the farmers cleaned the pig pens once per

week. The prevalence of Strongyloides ransomi
was higher in farms where pig pens were cleaned
once per week compared to those cleaned twice
per week or every day. Under favourable condi-
tions, Stongyloides ransomi eggs hatch within a
few hours after passing out of the host to form
larvae (Viney and Lok, 2015). Thus, frequent
removal of manure is important to reduce con-
tamination of feed and water. In addition, the
coprophagy behaviour of pigs increases the
chances of ingesting parasite eggs in dirty pens
(Steenhard et al., 2000; Sharma et al., 2020).
This behaviour can further enhance the infection
of pigs with these parasites. Frequent cleaning
can eliminate parasite eggs from the surround-
ings, whereas pen disinfection can kill the para-
sites and eggs (Pettersson et al., 2021).

The majority of the farmers (76%) used pro-
cessed pig feed bought from feed shops, while
24% depended on agricultural and kitchen lefto-
vers. Feeding pigs kitchen leftovers is a common
practice in small-scale pig production in Africa
(Obonyo et al., 2013; Dadas et al., 2016; Roesel
et al., 2017; Weka, 2020). However, the likeli-
hood of a pig being infected by Oesophagosto-
mum spp. and Strongyloides ransomi was higher
among farmers who used leftovers as pig feed
compared to those who used processed feed.
Although processed feeds may carry parasites
and pathogens (Mramba, 2023), leftovers have a
higher risk of carrying parasites due to poor han-
dling and dirty utensils and environments where
they are collected (Mekonnen et al., 2014). How-
ever, a related study by Obonyo et al. (2013) did
not find a contribution of leftovers to the trans-
mission of intestinal parasites, indicating that
when properly handled, leftovers can offer an
alternative source of pig feed in small-scale pig
production.

CONCLUSION

Pigs raised by small-scale farmers in Dodoma
district have a high prevalence (80%) of intesti-
nal parasites. The study also shows that some
management practices can significantly reduce
the prevalence of intestinal parasites in pigs.
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Table 1: Parameter estimates for the likelihood of a pig being infested by Strongyloides
ransomi, Oesophagostomum spp., Ascaris suum, and multiple parasite species infesta-

tions with respect to different parameters

95% CI for

Variable Category OR SE z p the OR
The likelihood of a pig being infected by Strongyloides ransomi
Intercept 0.3 0.1 -2.06 0.038 0.1-0.7
Pig sex male 1.2 0.4 0.32 0.744 0.5-2.9
Deworming yes 0.3 0.1 -2.54 0.011 0.1-0.7
Feed type kitchen leftovers 0.6 0.3 1.71 0.086 0.9-11
Cleaning frequency once/week 13.0 09 271 0.006 2.5-18.7
twice/week 3.4 0.9 1.33 0.182 1.6-16.2
The likelihood of a pig being infected with Oesophagostomum spp.
Intercept 1.1 0.7 257 0.211 0.7-3.5
Pig sex male 0.6 04  -0.98 0.326 0.3-1.5
Deworming yes 0.3 0.1 -3.05 0.002 0.1- 0.5
Feed type kitchen leftovers 0.4 02 2.6l 0.008 0.1- 0.6
Cleaning frequency once/week 0.5 0.3 1.02 0.303 1.1- 1.9
twice/week 1.2 0.7 0.83 0.403 0.5-7.6
The likelihood of a pig being infected by Ascaris suum
Intercept 1.6 0.4 1.65 0.216 0.4-6.8
Pig sex male 0.9 0.4 -0.09 0.920 0.4-2.4
Deworming yes 0.3 0.1 -2.94 0.003 0.1-0.5
Feed type kitchen leftovers 0.9 0.5 -0.04 0.966 0.3-2.9
Cleaning frequency once/week 0.5 0.3 -0.97 0.327 0.1-2.0
twice/week 0.6 02 -0.73 0.465 1.1-2.4
The likelihood of a pig being infected by multiple species of parasites
Intercept 094 0.1 -1.07 0.294 0.2-43
Pig sex male 0.5 02 -1.44 0.149 0.2-1.3
Deworming yes 0.2 0.5 -3.93 < 0.1-0.3
0.001
Feed type kitchen leftovers 1.5 0.6 0.71 0.478 0.4-5.4
Cleaning frequency once/week 33 0.7 1.55 0.121 0.7-7.3
twice/week 1.7 0.7 074 0.456 0.3-8.9

OR = odds ratio, SE = standard error, CI = confidence interval, z = z-scores, p = is the level of marginal signifi-

cance within a statistical hypothesis test.
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Figure 2: Association between the probability of finding Strogyloides ransomi eggs
in the faecal samples and (a) the cleaning frequency of the pig pens (b) deworming

practises
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Figure 3: Association between the probability of finding Oesophagostomum spp.
eggs in the faecal samples and (a) feed type (b) deworming practises.
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Figure 4: The influence of deworming practises on the likelihood of: (a) Ascaris suum
infections and (b) multiple parasite infections in pigs.

Deworming is an important management prac-
tice for controlling the infestation of gastro-
intestinal parasites in pigs. Another important
management practice is good sanitation. Howev-
er, the majority of the farmers did not practice
deworming or proper hygiene. This might be due
to a lack of knowledge and awareness of the im-
portance of these management practices. Be-
cause pigs are scavengers and eat a variety of
food materials, farmers may not be aware of the
importance of keeping their environment clean.
This study recommends the provision of educa-
tion on the importance of deworming and hy-
giene practices in pig production to reduce gas-
trointestinal parasite infestation.
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