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ABSTRACT

Porcine rotaviruses are potential reservoirs for genet-
ic exchange with human rotaviruses. A  cross-sectional 
study was carried out to determine the prevalence of por-
cine Rotavirus antigen and associated risk factors in pig-
raising communities and institutional piggeries in Zaria, 
Kaduna State, Nigeria. A total of 376 faecal samples from 
pigs of all ages were collected from backyard and insti-
tutional piggeries by convenience sampling. The faecal 
samples collected were analysed using commercially 
available ELISA kit: BioK 343/2, for the antigenic diag-
nosis of rotavirus in porcine faeces. The overall preva-
lence of rotavirus antigen in pigs was 9.8 % (37/376). Pig-
lets (10.4 %) had a higher prevalence than adults (9.1 %), 
while males (10.1 %) were more infected than females 
(9.6 %). Breed-specific prevalences revealed 5.9 %, 12 % 
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and 15.5 % for local, exotic and cross-breeds, respec-
tively. There was a significant association between breed 
(P < 0.05) (Odds Ratio OR = 2.927; 95 % Confidence In-
terval CI on OR = 1.288—6.653) and rotavirus infection. 
Management system revealed 14 % and 8.2 % prevalence 
for intensive and semi-intensive systems, respectively. 
There is evidence of Rotavirus infection (9.8 %) in pigs in 
Zaria, and the breed is a risk factor. This study provides 
the first data on the prevalence of rotavirus and risk fac-
tors of rotavirus infection among pigs in Zaria and envi-
rons, Kaduna state, Nigeria. There is a need to enlighten 
the public on the zoonotic implication and economic im-
pacts of rotavirus infections.
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INTRODUCTION

Rotaviruses are important causal agents of diarrhoea in 
animals, belonging to the family Reoviridae with an eleven-
segment double-stranded RNA genome [13, 21]. Presently, 
based on the VP6 structural protein of the genus Rotavi-
rus, ten species designated Rotavirus A–J have been anti-
genically identified [4, 14, 17, 21]. Rotaviruses are generally 
species-specific, but cross-species transmission is possible. 
Several case studies have indicated the infection of humans 
by animal rotaviruses [20, 27]. Porcine rotavirus is one of 
the three major causative agents of viral diarrhoea in swine 
herds worldwide [6], the others being porcine epidemic di-
arrhoea virus (PEDV) and transmissible gastroenteritis vi-
rus (TGEV). Porcine rotavirus infects neonates between the 
first and the second weeks of life, affecting the productivity 
of the herd as reflected in the economic losses associated 
with growth retardation, the cost of veterinary treatment 
and, in some cases, the death of the animal [26]. These fac-
tors make it necessary to develop a diagnostic system that 
permits the specific detection of porcine rotavirus strains 
in the affected populations [12]. Rotaviruses can also in-
fect and cause gastroenteritis in a  broad range of animal 
species resulting in significant economic losses in livestock 
animals, including young hogs and cattle [13, 20].

Rotavirus A causes acute enteritis in young piglets and 
a  fairly large proportion of neonatal diarrhoea [18, 19]. 
They have been shown to infect mammals (for example 
apes), cattle, pigs, sheep, rats, cats, dogs, mice, horses, rab-
bits and birds (chickens and turkeys). These are potential 
reservoirs for genetic exchange with human rotaviruses 
[10]. There is evidence for interspecies transmission be-
tween humans and other animals as well as between vari-
ous animal species [15, 20]. There are two major routes to 
cross the host barriers: direct interspecies transmission and 
transmission coupled with reassortment [19]. Management 
failure in pig herds might be pivotal in the development of 
the disease, as well as infection by bacteria, protozoa and 
other viruses [11, 19, 35].

Rotavirus infection is endemic in pig herds worldwide 
[28]. Antigen detection in diarrhoeic pigs have demon-
strated rotavirus infection in two-thirds of herds; and se-
roprevalence studies in pigs have demonstrated that almost 
all animals in a herd could be exposed [7, 28]. It therefore 
becomes important, to screen for the presence of rotavi-
rus in asymptomatic infections [29]. Rotavirus infection in 

animals can cause great economic loss to the farmer due 
to the cost of treatment associated with increased morbid-
ity and mortality rates. There is a  paucity of information 
on the prevalence of rotavirus in pigs in Zaria, where very 
few pigs are mainly raised in traditionally restricted pens. 
These animals live in close proximity to humans, a situa-
tion which may result in significant zoonotic implications 
with rotavirus infections. 

The aim of this study was to investigate the prevalence 
of rotavirus antigen in the faeces and the risk factors associ-
ated with rotavirus infection in pigs in Zaria. 

MATERIALS AND METHODS

Study area
This study was carried out in Zaria and environ, com-

prising of Zaria, Sabon Gari and Giwa Local Government 
Areas (LGAs) in Kaduna State in North-Western Nigeria. 
Zaria is about 2,800 feet above sea level. It lies on latitude 
110 North and 70  42’’ East [23]. It is characterized by 
a  tropical climate with two main seasons; a  rainy season 
(May to October) and a dry/harmattan season (November 
to April). The monthly mean temperature records show 
a  range from 13.8 to 36.7 °C and a  mean annual rainfall 
of 1092.8 mm [1]. It has an estimated human population 
of 547,000 and a growth rate of 3.5 % per annum [23]. Hau-
sa and Fulani are the main ethnic groups and their major 
occupation is agriculture. Approximately 40—70 % of the 
population derive their livelihood from agriculture [1, 24]. 
Animals reared include: cattle, sheep, goats, poultry and 
pigs.

Study design and sample collection 
A cross-sectional study design was used for the study 

and convenience sampling method was carried out during 
sample collection due to the availability of the pigs and con-
sent of the farmers. A sample size of 376 was determined for 
the study using the formula described by  T h r u s f i e l d 
[31]. The study subjects were selected regardless of age, sex 
or breed. For each study subjects, data was generated on 
the age, sex, breed and other possible risk factors associated 
with the subject. Fresh faecal samples (n = 376) were col-
lected directly from the rectum of well-restrained pigs. The 
samples collected were transported to the Viral Zoonoses 
Laboratory in the Department of Veterinary Public Health 
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and Preventive Medicine, Ahmadu Bello University Zaria, 
Nigeria, in separate plastic containers placed on ice-packs 
and stored at 4 °C until analysed. The samples were anal-
ysed for the presence of rotavirus antigen using enzyme-
linked immunosorbent assay (ELISA) test kits: ELISA kit, 
BioK 343/2 (Bio-X Diagnostics, Belgium).  

Questionnaire survey
A  total of three hundred and seventy-six (376) struc-

tured questionnaires were administered to the farm own-
ers to obtain information on: age, sex, breed, management 
system, the presence of other animals on the farm, and 
other biosecurity measures carried out on the farm. For 
the purpose of this study, some variables are defined as fol-
lows: Intensive; animals that are confined at all times and 
not allowed to scavenge, Semi-intensive; animals that are 
allowed to scavenge but come back to their pens to be fed. 
Adult — pig ≥ 4 months old; piglet — < 4 months old pig. 

Data analysis
Data obtained from the study as well as the question-

naire survey were subjected to statistical tests using Graph-

Pad Prism version 7.03 for Windows (GraphPad Software, 
La Jolla California, USA) and Microsoft Excel. The fre-
quency of occurrence of rotavirus in pigs was determined. 
Chi-square, Fisher’s exact test and odds ratios were appro-
priately calculated where applicable and values of P < 0.05 
were considered statistically significant. 

RESULTS

This study recorded a  9.8 % prevalence of rotavirus 
antigen in swine faecal samples obtained from pigs of all 
ages and from both backyard and institutional piggeries 
in Zaria and environs. The occurrence was higher in male 
(10.1 %) pigs than female (9.6 %) pigs (Table 1). It was also 
slightly higher in piglets (10.4 %) than adult (9.1 %) (Ta-
ble 1). The breed prevalence was highest in the crossbred 
pigs (15.5 %), followed by the exotic (12.0 %) and lowest 
in the local pigs (5.9 %) (Table 1). There was a statistically 
significant relationship (P > 0.05) between the prevalence 
of rotavirus antigen and breed (Table 1). 

The prevalence of rotavirus infection and risk factors 

Table 1. Prevalence of porcine rotavirus antigen in relation to age, sex, breed 
and management system of pigs sampled in Zaria, Kaduna State, Nigeria

Variables Number 
sampled

Number positive 
[%]

Odds Ratio 
[OR]

95 %
CI on OR P-Value

Age

Pigs < 4 months 201 21 (10.2) 1.16 0.58—2.30
0.672

Pigs ≥ 4 months 175 16 (9.1)

Sex

Male 168 17 (10.1) 1.06 0.54—2.09
0.871

Female 208 20 (9.6)

Breed

Local 187 11 (5.9) 2.93 1.28—6.65

0.027*Exotic 92 11 (12.0) 0.99 0.41—2.41

Cross 97 15 (15.5) Ref.

Management system

Intensive 107 15 (14.0) 1.83 0.91—3.682
0.086

Semi-Intensive 269 22 (8.2)

Total 376 37 (9.8)

OR — Odds Ratio; CI — Confidence Interval on OR; Ref — Reference Point, * — Significant
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as the management was not significant (P > 0.05). The in-
tensive system of management had a  higher prevalence 
(14.0 %) than the semi-intensive system (8.2 %) of manage-
ment (Table 1). There was a high prevalence seen in pigs 
from institutional farms (12.0 %) compared to those in the 
backyard farms (9.2 %) (Table 1).

The pigs fed on commercial feed revealed a  higher 
prevalence of Rotavirus infection (11.8 %) than pigs that 
were fed home-made feed and also scavenged (9.2 %). 
The source of water also yielded a prevalence of 9.2 % and 
11.8 % for borehole and dam respectively (Table 2). There 
was a slightly higher prevalence rate of 13.8 % in farms with 
other animal species within the pig premises compared to 
farms with animals far from the pig premises (9.5 %) (Ta-
ble 2).

DISCUSSION 

The overall prevalence of 9.8 % of rotavirus antigen in 
the faecal samples of pigs examined in this study, although 
seemingly low is of public health significance because of 
the risk of transmission of infection particularly to han-
dlers and pig breeders owing to the fact that rotavirus in-
fected pigs may serve as source of infection to humans [32]. 
Numerous case reports have indicated human infection 

Table 2. Association between different risk factors and the prevalence of porcine rotavirus antigen 
in pigs sampled in Zaria, Kaduna State, Nigeria

Risk factors Number 
sampled

Number positive 
[%]

Odds Ratio
(OR)

95 % CI 
on OR P-Value

Source of feed

Home-made/Scavenging 284 26 (9.2) 0.74 0.351—1.568
0.433

Commercial 92 11 (11.9)

Source of water

Borehole 284 26 (9.2) 0.74 0.351—1.568
0.433

Dam 92 11(11.9)

Other animals

Present 29 4 (13.8) 1.52 0.499—4.64
0.51*

Absent 347 33 (9.5)

Total 376 37 (9.8)

OR — Odds Ratio; CI — Confidence Interval on Odds ratio; Ref — Reference Point, * — Significant

incriminating animal strains of rotavirus [20, 33]. In this 
study, rotavirus antigen was isolated in apparently healthy 
pigs. This supports findings of [3, 9, 22, 29], who reported 
high viral shedding of rotavirus by asymptomatic pigs. 
This could be as a result of rotavirus being endemic in pig 
herds worldwide [28]. The presence of rotavirus antigen in 
asymptomatic pigs in this study is worthy of note as they 
could be a significant source of new emerging genotypes. 

Some studies have recorded higher prevalences than 
obtained in this study, such as the findings by A n h et al. [3] 
in Vietnam,  M i d g l e y  et al [22] and  S t e y e r  et al. [29] 
both in Slovenia who recorded prevalence rates of 24.9 %, 
18 %, and 20 %, respectively in mostly asymptomatic pigs. 
Lower prevalence rates were documented by  W e i l e r  
et al. [34], in Germany and  P a r r a  et al. [25] in Argen-
tina, with findings of 4 % and 3 %, respectively.

The variations in the prevalence of rotavirus infec-
tion could be attributed to the study duration, manage-
ment system, number and age of pigs sampled and season 
amongst other factors. There was no significant association 
(P > 0.05) between the detection of rotavirus antigen in the 
faeces and the sex of the pigs sampled. This is an indica-
tion that both sexes might have fairly equal chances of be-
ing infected with the virus. The prevalence rate of rotavirus 
infection was higher in the pigs < 4 months (10.4 %) than 
in the pigs ≥ 4 months (9.1 %) (P > 0.05). The < 4 months 
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The Giwa Local Government Area had the highest rate 
of infection in comparison to other Local Government 
Areas. Location of these animals had a statistically signifi-
cant association with rotavirus infection. Pig farms in this 
area are raised under the intensive management system. 
A break in the biosecurity system can lead to transmission 
of the virus in the farm. The infection of one animal can 
lead to the transmission of the virus to other animals via 
contaminated materials in the pen. 

CONCLUSIONS

This study demonstrates that rotavirus antigen is preva-
lent amongst pigs in the study area. There was an associa-
tion between the prevalence of rotavirus antigen with breed 
and location. This study provides for the first time, data on 
the prevalence and risk factors of rotavirus infection in pigs 
in pig-raising communities and institutional farms in Zaria 
and environs, Kaduna state, Nigeria. The occurrence of ro-
tavirus in pigs could lead to economic loss and may pose 
a zoonotic threat. Improved biosecurity measures and pub-
lic enlightenment of the pig farmers on personal hygiene to 
prevent cross species transmission of rotavirus will aid in 
its prevention and control. 
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