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Background
Cystic echinococcosis (CE) is a neglected disease of public health 

significance worldwide, especially in low- and middle-income 
countries caused by the larval form (hydatid cyst) of Echinococcus 
species tapeworm. Control of CE is difficult and requires a 
community-based integrated approach. The objectives of this study 
were to describe, using a questionnaire survey, the characteristics, 
attitudes, knowledge, awareness and practices of population 
regarding CE and tounder stand some of the risky practices that 
could contribute to spread of such disease.

Introduction
Cystic echinococcosis (CE) is a zoonotic parasitic disease 

caused by larval stage of small taeniid type tapeworm known as 
dog tapeworm (Echinococcus granulosus) that may cause infection 
in herbivorous animals and humans. Echinococcosis is one of 
the 17 neglected tropical diseases (NTDs) stated by the World 
Health Organization. E. granulosus is responsible for causing CE, 
which affects more than 1 million people around the world and 
responsible for over $3 billion in expenses every year [1]. It is 
characterized by the development of cysts either unilocular or may 
be multilocular of different extents ranging from the medium sized 
football to the size of a pea [2]. Genus Echinococcus comprises four 
species, i.e., Echinococcus multilocularis, Echinococcus granulosus, 
Echinococcus vogeli, and Echinococcus oligarthrus. There are 
two more Echinococcus species E. ortleppi and E. equinus on the 
basis of host-parasite interaction and their probable geographical 
distribution [3]. Analysis of mitochondrial and nuclear genes of 
different Echinococcus species has led to taxonomic revisions and  

 
the genotypes G1-G3 are now grouped as E. granulosussensustricto,  
G4 as Echinococcus equinus, G5 as Echinococcus ortleppi, G6-G10 
as Echinococcus canadensis, and the “lion strain” as Echinococcus 
felidis [4]. E. granulosus life cycle is maintained by its definitive 
cannid host, i.e., dogs that nourish the adult worm in their smaller 
part of their intestine while wide range of domestic livestock and 
human acts as an intermediate host. CE is responsible for extensive 
livestock and human mortality and morbidity [5]. In details life 
cycle of E. granulosus, adult tapeworms that are usually 3-6 mm 
long reside in the small intestine of definitive hosts, then hydatid 
cyst stages occur in herbivorous intermediate hosts, such as sheep, 
cattle, goats, camels, horses, pigs and humans as well. In a typical 
dog-sheep cycle, tapeworm eggs are passed in the feces of an 
infected dog and may subsequently be ingested by grazing sheep; 
they hatch into embryos in intestine, penetrate intestinal lining, 
and are then picked up and carried by blood throughout the body to 
major filtering organs (mainly liver and/or lungs). After localization 
of developing embryos in a specific organ or site, they transform 
and develop into larval echinococcal cysts in which numerous tiny 
tapeworm heads called protoscolices are produced via asexual 
reproduction. A single cyst can have thousands of protoscolices, 
and each protoscolex is capable of developing into an adult worm 
if ingested by the definitive host [6]. There are many social reasons 
favouring the life cycle of E. granulosus and prevalence of CE in 
various parts of the world. Many families in rural have small plots 
of land and live-in close proximity with their flocks and dogs. 

The gathering and grazing together of groups of animals 
belonging to different owners lead to circulation of infections, 

https://www.lupinepublishers.com/index.php
https://lupinepublishers.com/clinical-community-medicine/
http://dx.doi.org/10.32474/JCCM.2021.03.000158


                                                                                                                                                          Volume 3 - Issue 2 Copyrights @ Sara S Abdalla, et al.J Clin & Commun Med

Citation: Sara S Abdalla*, Mohamed E Ahmed, Mazin K Mohamed, Martin P Grobusch. Knowledge, Awareness, Attitudes and Practices 
Regarding Cystic Echinococcosis in Khartoum State, Sudan. J Clin & Commun Med 3(2)- 2021. JCCM.MS.ID.000158. 
DOI: 10.32474/JCCM.2021.03.000158

289

including CE. Home slaughter and feeding of dogs with raw offals 
favour the parasite’s life cycle [7]. Various small and poor equipped 
slaughterhouses built in the area of human settlements, lack of 
public health education are other factors that favour the life cycle 
of E. granulosus. Stray dogs and other canids, especially wolves 
may feed on dead animals and garbage, and hunt intermediate 
hosts. Dogs and livestock living in close proximity with man 
leads to circulation of zoonotic infection. Humans are incidental 
intermediate hosts; they do not play a role in the transmission cycle 
[8]. Dogs are particularly important in zoonotic transmission due to 
their close relationships with humans. E. granulosus is distributed 
worldwide, and it occurs on all continents, including Sudan. Cystic 
echinococcosis is one of the most important parasitic zoonoses in 
all regions of Sudan, resulting in high economic losses both in the 
public health sector and in the livestock industry. The epidemiology 
of hydatidosis varies from one area to another so control measures 
appropriate in one area are not necessarily of value in another 
[9,10]. It is essential to have adequate knowledge of the disease 
before contemplating control programs. For achieving an operative 
CE control program, it is vital to assess the level of understanding 
about the knowledge and awareness of disease and its preventive 
measure and hazardous acts that spread the infection more 
rapidly within the community. For these reasons, an investigation 
is conducted to explore the CE-related knowledge and awareness 

among human in different localities of Khartoum state, Central 
Sudan.

Methods
cross-sectional survey was conducted in Khartoum state – 

Sudan to find out recent knowledge, attitudes and practices on 
the occurrence of cystic echinococcosis. The quantitative data was 
collected in the form of questionnaire to investigate the knowledge 
and awareness of CE among community members and their 
routine practices that were behind the factors involved in hydatid 
cyst infection. The descriptive survey was performed between 
December 2017 and April 2018 by face-to-face communication.

Materials and Methods
Study design

This is a descriptive cross-sectional study was conducted over 
a period from December 2017 and April 2018todetermine up on 
the knowledge, awareness, attitudes, and practice regarding cystic 
echinococcosis among human in Khartoum state, Sudan.

Study area
This study conducted in three townships in Khartoum state 

(Khartoum, Omdurman and Bahry), a part of central Sudan (Figure 
1).

Figure 1: A map of the localities included in the study area of Khartoum State, Sudan [10].

Khartoum State lies at the junction of the two rivers, the White 
and the Blue Niles in the Northeastern part of central Sudan. It lies 
between latitude 15-16 N and longitude 21-24 East with a length of 
250 k and a total area of 20,736 km2 the surface elevation ranges 
between 380 to 400 m a.s.l. Most of Khartoum State falls within the 
semi-arid climatic zone while the Northern part of it falls within 
the arid climatic zone. The state is prevailed with a hot to very hot 
climate with rainy season during the summer and warm to cold dry 
winter. Rain falls ranges between 100-200 mm at the Northeastern 

parts to 200-300 mm at the Southern parts with 10-100 mm at the 
Northwestern parts. Temperature in summer ranges between 25-
40 CO during the months of April to June and between 20-35 CO 
during July-October Period. Temperature degrees continue to fall 
during the winter period between November-March to the level of 
15-25 CO. Khartoum State is divided into three clusters (cities), built 
at the convergence of the Blue and White Niles: Omdurman to the 
northwest across the White Nile, North Khartoum, and Khartoum 
itself on the southern bank of the Blue Nile.
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Data collection
Clinical data were collected by the facility medical staff via 

study structured questionnaire.

Questionnaires

Individuals ≥ 18 years of age were included in the study. 
After receiving individual verbal permission, a questionnaire 
was administered to obtain basic epidemiological and individual 
information regarding known CE risk factors. Age, sex, educational 
level, residence location, occupation, personal hygiene, dog 
ownership, dog contact, and treatment of domestic dogs were 
recorded. The questionnaire was administered in face-to-face 
interviews. Only one investigator administered the surveys, in 
order to prevent inter-observer differences.

Study variables
The following are the variables utilized by this study:

a) Demographic data

b) Dog ownership

c) Dog contacts

d) Treatment of owned dog

e) Home slaughtering and raw offal disposal

f) Education level

g) Knowledge of disease

Study population
five hundred and twelve individuals were enrolled in this study, 

198 males and 314 females, their place of resident is in Khartoum 
state and their age range from ≥18 years.

Statistical analysis
 Descriptive statistics was applied in order to analyze the data 

using Statistical Package for Social Science (SPSS) version 21.0 
software. Data was analyzed descriptively using the frequency table 
and cross tabulation.

Ethical approval

This study was approved by the Institutional Review Board 
Committee of Alneelain University, Khartoum, Sudan. Then study 
participants were first asked whether they accept to take part in 
the survey.

Results
Socio-demographic characteristics of the study 
population

We interviewed 512 individuals, 314 (61%) female and 198 
(39%) male, all of them were originated from Khartoum state. 
Their ages range from 18 -90 years with age mean (41.3 ± 18.08 
SD) (Table 1). Regarding the populations’ level of education, 24% of 

the population had completed primary school, 25% for secondary 
school, 35% at university level, and 16% of them were unable to 
read and write (Table 1). Sheep and goat was the main livestock 
species owned by the population interviewed in this study (Table 
1).

Table 1: Socio-demographic characteristics of people (N = 512) 
participated in cystic echinococcosis (CE) knowledge, aware-
ness and practices survey in Khartoum, Sudan.

Variables Frequency (%)

Age

Young 271 (53%)

Old 241 (47%)

Gender

Female 314 (61%)

Male 198 (39%)

Locality

Omdurman 164 (32%)

Khartoum 180 (35%

Bahry 168 (33%)

Owned animal

Sheep 26 (5%)

Goat 24 (5%)

Cattle 19 (4%)

Educational level

Primary 123 (24%)

Secondary 128 (25%)

University 181 (35%)

Illiterate 80 (16%)

Practices towards CE prevention
Of all the participants interviewed, 9% (44/512) indicated 

owning dogs on their houses (Table 2). Our result highlights 
some negligent dog management practices. For instance, among 
participants owning dogs, 13% (6/44) dewormed their dogs. 
Added to that, approximately all 91% (468/512) of the participants 
reported slaughtering livestock at home for their families’ 
consumption, of whom, 23.5% (110/512) they provide raw 
infected organ and uneatable offal like lung, intestine, etc. for their 
dog and cats. The interviews also revealed that the vast majority of 
the participants 94% (479/512) they never boiled water prior to 
drinking it. On the other hand,10% (53/512) of study participants 
come in close contact to their dogs (Table 2).
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Table 2: Descriptive results of study population practices rele-
vant to CE prevention and control.

Variables Frequency (%)

Dog-ownership

Yes 44 (9%)

No 468 (91%)

Dog-treatment (from 44dogownership)

Yes 6(13%)

No 38 (86%)

Dog-contact

At house 53(10%)

Outside 459(90%)

Home Slaughter

Yes 468 (91%)

No 44(9%)

Raw offal disposal from homes laughter

Yes 110(23.5%)

No 358(76.5%)

Water Supply

Filtered 33(6%)

Tap 479 (94%)

Knowledge and awareness about CE infection
The interviews revealed that 83% (427/512) of the study 

subjects did not know about the possibility of transmission of 
certain diseases (zoonoses) between livestock and humans. Small 
proportions 17% (85/512) of study participants had heard of 
hydatid disease prior, but 4.7%from them had wrong knowledge 
about this disease as some of them think that the hydatid cyst is a 
sebaceous cyst (Table 3).

Table 3: Descriptive results of study populations’ knowledge 
about and awareness of sources of infection with CE.

Variables Frequency (%)

Knowledge

Yes 85 (17%)

No 427(83%)

Discussion
The purpose of this descriptive study was to determine 

sociodemographic characteristics, awareness, household practices, 
and attitudes of population in Khartoum state, Sudan regarding the 
preventive measures against such important neglected zoonosis 
(cystic echinococcosis), and risky practices that could contribute 
to spread and persistence the disease. Parasites leading to chronic 
diseases can be fatal to humans and animals in warm and temperate 
climate countries [11]. Sudan is a country where parasitic diseases 

are widespread because of its geographical characteristics, wide 
variety of animal populations, and various other environmental 
and socio-cultural factors. Several potential risky practices have 
been underlined among the community interviewed in this study, 
notably practices related to dog management and treatment. Forty-
four (9%) of the surveyed person owned one or more dogs. Of 
these, six reported to deworm their dogs. This finding reflects a 
poor awareness among the population regarding the role of dogs in 
CE transmission. The majority of the interviewees did not de-worm 
their dogs, and more than half of them indicated feeding uncooked 
viscera to their dogs when slaughtering at home for household 
consumption. Such risky practices have been among the most 
important factors that increase contamination of the environment 
with faeces containing Echinococcus eggs [12]. Similar findings 
have been documented in other CE endemic settings. A study in 
Sardinia (Italy) reported that the majority of the interviewed people 
used raw offal, after home slaughtering, for feeding their dogs [13]. 
In addition, a study in Tibet demonstrated that feeding dogs with 
uncooked viscera is a risk factor for increasing the likelihood of 
human infection with E. granulosus [14].

In highly endemic areas it is quite possible for individuals to 
contract CE through indirect transmission through contaminated 
food or water [15]. Our results show that almost 94% of the 
respondent’s drink water directly without boiling. Water supply has 
been also found to be associated with infection with CE, and this may 
be due to water contamination with dog faeces [15,16]. Studies in 
Jordan [17] and Kenya [18] established that contaminated drinking 
water was a risk factor for human CE and detected Echinococcus eggs 
in water used by both people and livestock. Consequently, treatment 
of water prior to drinking is an important process to minimize the 
risk of disease transmission. Adequate hygienic handling practices 
and heat treatment (cooking food or boiling water) should 
contribute to minimizing the risk of foodborne echinococcosis. 
In Sudan, the incidence of Echinococcosis has probably increased 
in recent years as a result of increased ownership of dogs, and 
presence of stray dogs in close contact with people in markets and 
around the slaughterhouses. Also, the slaughter practices in Sudan 
play a vital role in maintenance of the parasite cycle because of 
low quality and number of slaughterhouses. In addition, slaughter 
at house level without any practices of safe slaughter increases 
chances of maintenance of the parasite. The level of knowledge of 
Sudan’s citizens must be increased to enable the successful control 
of parasites. Several studies determining high risk groups for 
CE and discussing the theory of “lack of knowledge can increase 
the disease” have been published [19-21]. We conclude that, 
the participants of this survey were found to be with insufficient 
knowledge regarding CE. Therefore, it is concluded as the disease 
is less aware in the community, and it is very important to impart 
public health education to build up public awareness about the 
sources of infection and its control and collaboration between 
veterinary and medical personnel in sharing knowledge on 
zoonoses and working together to identify and control zoonose. 
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Results
We interviewed 512 people, 314(61%) female and 198(39%) 

male, all of them were originated from Khartoum state (three 
localities: Khartoum, Omdurman and Bahry). Their ages range 
from 18 -90 years with age mean (41.3 ± 18.08 SD). 9% of people 
dog ownership in the area. Of whom only (13.6%) dewormed 
their owned dogs. Moreover, participants’ response also showed 
that 10% had contact with dogs. Approximately all (91%) of the 
participants reported slaughtering livestock at home for their 
families’ consumption, of whom, (23.5%) they provide raw infected 
organ and uneatable offal like lung, intestine, etc… for their dog and 
cats.94% reported that they never boiled water prior to drinking it. 
On the other hand, small proportions (17%) of study participants 
had heard of hydatid disease prior, but (4.7%) from them had 
wrong knowledge about this disease as some of them think that the 
hydatid cyst is a sebaceous cyst, more than half of participants knew 
about the hydatid disease were at university educational level. The 
majority of the interviewed persons were not aware about how 
humans get infected with CE disease.

Conclusion
The participants of this survey were found to be with 

insufficient knowledge regarding CE. Therefore, it is concluded as 
the disease is less aware in the community, and it is very important 
to impart public health education to build up public awareness 
about the sources of infection and its control and collaboration 
between veterinary and medical personnel in sharing knowledge 
on zoonoses and working together to identify and control zoonose. 
This study highlighted a gap in health education efforts regarding 
CE in Khartoum state, we advocate the implementation of training 
programs to improve public awareness on this important disease.
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