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Abstract. A cross-sectional study was conducted to determine the prevalence of Giardia antigens in stool 

samples of dogs from selected veterinary clinics and boarding kennels in Harare and a selected rural community, 

Mahusekwa. The sandwich lateral flow immunochromatography (Quicking® Giardia Antigen Test) was used and 

of the 115 samples tested, 23 (20.0%) tested positive. Rural dogs recorded the highest prevalence (26.5%, 

13/49) followed by those from boarding kennels (18.2%, 4/22) and the lowest was from dogs presented to 

veterinary clinics (13.6%, 6/44), but the differences were non-significant (p > 0.05). Similarly, no significant 

differences (p > 0.05) were noted for age, sex and breed. However, asymptomatic dogs (27.7%, 18/65) had a 

significantly (p = 0.034) higher prevalence than the symptomatic (diarrhoea and/or vomition) (10.0%, 5/50) 

ones. The results showed that Giardia was present among dogs with or without gastrointestinal signs and that 

dogs may serve as potential animal reservoirs in the studied areas. 
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Introduction 
 
Giardiasis is characterised by acute or chronic 
diarrhoea and the causal protozoan parasites 
belong to the genus Giardia with G. duodenalis 
being the major species found in mammals and 
the only one known to cause illness in humans 
(Cacciò and Sprong, 2011). In addition to 
diarrhoea, malabsorption can occur 
(Tangtrogsup and Scorza, 2010). Surveys in 
many countries have shown that giardiasis is 
common and widespread in both dogs and cats 

(Kirckpatrick, 1988; Warburton et al., 1994; 
Itoh et al., 2001). However, despite being 
common, the organism is not always an 
effective primary pathogen as many infected 
dogs and cats remain asymptomatic and are 
subclinical carriers (Dryden et al., 2006; 
Scaramozzino et al., 2009). The faecal-oral 
route via ingestion of cysts is the major 
transmission mode (Ballweber et al., 2010) and 
both direct transmission between hosts, or 
indirectly through various contaminated 
fomites do occur (Scaramozzino et al., 2009). In 
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dogs, giardiasis prevalence varies greatly 
among different studies (Epe et al., 2010) and 
this is related to age, living conditions (e.g. 
shelter, kennel, household, stray), season, 
region, animal density, nutritional and immune 
status and assay methods (Scaramozzino et al., 
2009; Tangtrongsup and Scorza, 2010). 
Diagnosis of giardiasis has traditionally 
depended on microscopic identification of 
trophozoites or cysts in faeces of affected 
animals (Urquhart et al., 2002). 
 
In humans, outbreaks are occasionally 
reported as a result of mass exposure to 
contaminated water/food or direct contact 
with infected individuals and animals (Lujan 
and Svard, 2011). Dogs serve as a potential 
reservoir for human infection and molecular 
evidence indicates that dogs may be infected 
with zoonotic genotypes A and B as well as 
host-specific genotypes C and D (Solarczyk and 
Majewska, 2010; Wang et al., 2012). In many 
countries, giardiasis is considered as one of the 
most important disease in terms of morbidity 
(Farthing, 2002; Zalipaeva, 2002) and is the 
most common gastrointestinal pathogen in 
children with severe retardation of growth and 
development (Farthing, 2002). Despite its 
public health significance and possible zoonotic 
potential, little is known on its prevalence in 
dogs in Zimbabwe. Therefore, in order to give 
an insight, the aim of the present study was to 
determine the prevalence of Giardia antigens in 
dogs by the lateral flow immuno-
chromatography technique. 
 
Materials and methods 
 
Study location and animals  
 
Zimbabwe is located in southern Africa; 
between 25-33°E and 16-22°S. Its subtropical 
climate is characterized by seasonal rainfall 
(November to March) and a dry period (April 
to October). The country has urban and rural 
areas where dog keeping practices differ 
between less affluent rural and more affluent 
urban societies. Dogs with gastrointestinal 
signs (diarrhoea and/or vomition) and those 
without were selected for the study. The 
selected dogs were those presented to 
randomly selected veterinary clinics/hospitals 
(n=6) and from boarding kennels (n=3) in 

Harare and rural-owned dogs from 
Mahusekwa. Fresh faecal samples were 
collected directly from the rectum of each 
selected dog using a swab stick. 
 
Testing for Giardia antigen 
 
The Quicking® Giardia antigen Test Kit 
(Quicking Biotech Co., Ltd, Shanghai, China), a 
sandwich lateral flow immuno-
chromatography (LFI), designed to determine 
the presence of Giardia antigens in stool 
samples (www.quicking.en.alibaba.com) was 
used for this study. Testing of the faecal 
samples was done as per the manufacturers’ 
instruction manual. Briefly, faeces were 
collected from each animal’s rectum with a 
swab stick. The wet swab was then 
immediately inserted into the provided assay 
buffer tube and agitated to assure good 
sample extraction. The cassette was then 
taken out from the foil pouch, placed 
horizontally and gradually dripped 3 drops of 
sample extraction into the sample hole “S”. 
Interpretation of the result was performed in 
5-10 minutes. According to the manufacturer, 
a result after 10 minutes was considered 
invalid and hence, samples which tested 
positive after 10 minutes were considered 
negative. The threshold for determining 
Giardia antigen positivity in sampled dogs was 
based upon the manufacturer’s 
recommendations. The presence of both the 
control “C” and test “T” bands indicated a 
positive result. However, the presence of only 
a clear “C” band was indicative of a negative 
result whilst the absence of a coloured band in 
the “C” zone was interpreted as an invalid 
result. 
 
Data analysis 
 
Data recording and editing was done using 
Microsoft Excel® and statistical analyses were 
performed using the EpiCal 2000 statistical 
package (http://epitools.ausvet.com.au). The 
prevalence was determined from the number 
of samples that tested positive over the total 
number of animals sampled and expressed as a 
percentage. The prevalence was evaluated in 
relation to sex, age, breed, location and 
presence/absence of gastrointestinal signs. 
Two categories for sex (males and females), 
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two for age (puppies, <12 months old and 
adults, 12-84 months old), two for breed (cross 
breed and pure breed) and three for location 
(boarding kennels, rural area and veterinary 
clinics) were generated. Differences in 
proportions between generated categories 
were tested by using the Chi-squire test with 
values of p < 0.05 being considered significant. 
 
Ethical considerations 
 
Ethical approval was obtained from the Ethical 
and Higher degrees committees of the Faculty 
of Veterinary Science. The study purpose was 
explained to dog owners, who all agreed to 
participate and were allowed to withdraw the 
consent up to a week. Standard operating 
procedures were followed for sample 
collection from the dogs. 
 

Results 
 
Table 1 summarizes the prevalence according 
to different study categories. The overall 
prevalence was 20.0%. Puppies (20.3%) 
recorded a relatively higher prevalence 
compared to adult dogs (19.6%) but the 
difference was not significant (p = 0.89). Rural 
dogs had the highest prevalence (26.5%) 
followed by those from boarding kennels 
(18.2%) and the lowest was noted for those 
presented to veterinary clinics (13.6%), but the 
differences were not significant (p > 0.05). 
Similarly, the differences in prevalences 
according to sex (p = 0.74) and breed (p = 0.48) 
were also not significant. In contrast, 
asymptomatic dogs (27.7%) had a significantly 
(p = 0.034) higher prevalence than 
symptomatic (diarrhoea and/or vomition) 
(10.0%) ones. 
 

 
Table 1. The distribution of Giardia prevalence according to age, sex, breed, location  

and presence/absence of gastrointestinal signs 
 

Category Level Total tested Positive % Prevalence 95% CI 

All animals Overall 115 23 20.0 13.4-28.7 
      
Age Puppy 59 12 20.3 11.4-33.2 
 Adult 56 11 19.6 10.7-32.8 
      
Sex Male 66 12 18.2 10.14-30.0 
 Female 49 11 22.5 12.3-37.0 
      
Breed Cross breed 97 21 21.7 14.2-31.4 
 Pure breed 18 2 11.1 2.0-36.1 
      
GIT signs Absent 65 18 27.7* 17.7-40.4 
 Present 50 5 10.0* 3.7-22.6 
      
Location Boarding kennel 22 4 18.2 6.0-41.0 
 Rural 49 13 26.5 15.4-41.3 
 Vet clinics 44 6 13.6 5.7-28.1 

Figures with the superscript* for each category are significantly different at p < 0.05. 

 
 
Discussion 
 
Coproantigenic identification using commercial 
LFI test kits such as the Quicking® Giardia 
antigen Test Kit enables detection of soluble 
antigen, vegetative stages and cysts that may 
not be detectable by microscopy 
(http://www.quicking.en.alibaba.com). The 
test method used does not cross react with 
other enteric pathogens; has a high sensitivity 
(96.2%) and specificity (100%) 

(quicking.en.alibaba.com) leading to consistent 
and comparable results (Carlin et al., 2006). 
Due to the inherent ease of use and 
interpretation and the minimal training 
required to use the device correctly, the results 
of the test are reproducible. 
 
Results of the present study suggest that rural 
and boarding kennel dogs had a higher 
prevalence of giardiasis than those from 
households attending veterinary clinics. These 
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findings are consistent with those reported by 
Pipia et al. (2014) who noted a significantly 
higher prevalence in kennelled compared to 
household dogs. Similar findings have also 
been reported in Beijing, China (Zhang et al., 
2013). Compromised poor sanitary conditions 
due to overcrowding, strict confinement and 
increased dog direct contact with each other 
and their excrement are reported to favour the 
transmission of the protozoan pathogen in 
boarding kennel environments (Zygner et al., 
2006). In support of this, during the present 
study none of the dogs sampled from boarding 
kennels where each stayed in its own kennel 
were positive for Giardia antigen while all 
those which were positive were sampled from 
boarding kennels where dogs were group-
housed. The overcrowding and confinement 
stressful situation in boarding kennels can lead 
to the impairment of immunological responses 
in the intestine (Zhang et al., 2013). Free-
roaming of dogs occurs in rural areas and this 
is likely to increase their contact with 
contaminated sites and other dogs in the same 
village (Chinyoka et al., 2014) and this could 
probably place them at a greater risk of 
exposure to Giardia infection. However, further 
studies are required on the epidemiology of 
canine giardiasis in different sectors of the 
country. 
 
No obvious breed association was noted during 
the present study and this agrees with Mircean 
et al. (2012) findings. However, other studies 
reported significant breed and Giardia 
infection associations (Upjohn et al., 2010; 
Zhang et al., 2013). Age has been reported to 
play an important role in Giardia infection with 
young dogs being more susceptible than older 
ones (Bianciardi et al., 2004; Claerebout et al., 
2009; Epe et al., 2010; Itoh et al., 2011; Li et al., 
2012; Mircean et al., 2012; Zhang et al., 2013). 
The development of a specific immunity with 
age as a result of one or more exposures has 
been suggested as a possible explanation of the 
age predisposition (Bianciardi et al., 2004). In 
contrast to earlier findings, no association 
between age and Giardia infection was 
detected during the current study. If their 
natural resistance is compromised, older 
animals may be more susceptible (Bowman 
and Lucio-Forster, 2010). 
 

A significantly higher Giardia infection was 
reported in symptomatic than in asymptomatic 
dogs (Liu et al., 2008; Itoh et al., 2011; Li et al., 
2012; Pipia et al., 2014). However, it was 
reported to be similar between animals with 
and without diarrhoea (Tangtrongsup and 
Scorza, 2010). In contrast to these 
observations, the prevalence of infection was 
significantly higher in asymptomatic than 
symptomatic dogs. Dogs with Giardia infection 
have been reported to look healthy and rarely 
vomiting (Villeneuve, 2009) and no evidence of 
a significant association with clinical disease 
were observed (Bianciardi et al., 2004). The 
high prevalence in healthy animals has been 
reported to raise further considerations 
(Bianciardi et al., 2004) such as less 
susceptibility of dogs to the clinical effects of 
Giardia, or that it is rarely pathogenic and that 
a number of factors affecting the host’s defence 
mechanisms must be present before clinical 
disease can occur (Barr and Bowman, 1994; 
Bianciardi et al., 2004). 
 
In conclusion, the results showed the presence 
of Giardia infection in both urban and rural 
dogs. Based on the results, Giardia infection 
should be considered in the differential 
diagnosis of dogs presented with 
gastrointestinal signs. Pet owners must be 
made aware of the potential infection risks and 
appropriate preventive measures. However, 
the genotype of Giardia spp was not the focus 
of the present study and therefore further 
studies are required to determine the 
genotypes present in the country and their 
prevalence in humans. 
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