
Occurrence of intestinal and urinary parasites among Alkhalawi 
students, Sudan: A cross-sectional study

Abstract
Background: Parasitic diseases were some of the leading causes of global mortality with higher burdens of 
prevalence in developing countries, especially regions of the world where the contaminated water and poor 
personal hygiene. The purpose of this study to determine the prevalence rate of intestinal and urinary parasites 
among Alkhalawi students in Rabak city, White Nile State, Sudan.

Materials and methods: In this study, 150 stool and 150 urine samples were collected from Alkhalawi students 
(all were males). The stool samples were processed by wet preparation, formal ether concentration technique 
and the urine samples were processed by the sedimentation technique.

Results: The results revealed that out of the 150 stool and 150 urine samples, 37 were found positive for 
intestinal and urinary parasites, this constituted an overall prevalence rate of 12.3%. The highest prevalence 
rate (28%) was reported among the 11-15 years age groups, while the lowest prevalence rate (0%) was 
reported among the 21-25 years age groups. The prevalence rate of different parasites was as follow: Giardia 
lamblia (11.3%), Entamoeba histolytica (8%), Hymenolepis nana (2.7%), Schistosoma haematobium (3.3%). The 
prevalence of intestinal parasites (21.3%) was higher than urinary parasites (3.3%). The study showed that 
24% were infected with single infection and 0.6% were infected with mixed infection.

Conclusion: From the result we concluded the intestinal and urinary parasites are highly prevalent among the 
Alkhalawi students in Rabak city. Giardia lamblia is more likely to occur among the Alkhalawi students followed 
by Entamoeba histolytica. The highest infection rate was reported among the 11-15 years age groups. Formal 
ether concentration technique proved to be as efficient more than the wet preparation technique.
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Introduction
Infection with intestinal parasites remains one of the 
most common health problems in the world mainly 
in tropical and subtropical countries [1]. Parasitic 
infection associated with poor hygiene and lack of 
sanitation is commonly observed in developing 
countries [2]. Intestinal and urinary parasites are 
distributed worldwide, particularly in the tropical 
and subtropical areas [3]. The prevalence of these 
parasites is promoted by several epidemiological 
factors such as poor sanitation, environmental 
degradation, ignorance, poor personal and 
community hygiene, climate condition and other 
socio-cultural practice such as the use of night soil as 
fertilizer [4]. The intestinal parasitic infections (e.g. 
helminths and pathogenic intestinal protozoa) are of 
public health importance, particularly in developing 
countries. For example, the global burden caused 
by soil transmitted helminthiasis is estimated at 
39 million disability-adjusted life years (DALYs) 
[5]. Whereas urinary schistosomiasis being a major 
debilitated disease characterized by blood in the 
urine. In the worst cases, schistosomiasis will cause 
bladder cancer, caused by the parasite Schistosoma 
haematobium, about 38 million people are infected in 
16 African countries [6]. Intestinal parasites spread 
rapidly in areas with poor sanitation and are the 
most common in tropical developing countries on 
the African, Asia and South American continents [7]. 
Intestinal parasites and urinary parasite infection are 
a common health problem especially among children 
and communities with poor hygiene and unsafe 
water supply. The infections with intestinal and 
urinary parasites are serious and may lead to death. 
The infections are directly related to the behavior of 
the infected person. Therefore, the purpose of this 
study to determine the prevalence rate of intestinal 
and urinary parasites among Alkhalawi students in 
Rabak city, White Nile State, Sudan.

Materials and methods
This was a cross-sectional study. The study was 
performed in four Islamic centers (Alkhalawi) 
in Rabak in the White Nile State. The study was 
conducted on male students in the Islamic centers 
(Alkhalawi) in Rabak city. The population was 
divided according to age groups as follow: Group A 
from 5 – 10, Group B from 11 – 15, Group C from 16 
– 20, and Group D from 21– 25 years-old.

Ethics approval and consent to participate
Ethical approval of the study was given from AL-
Neelain University, college of graduate studies and 
the informed consents were taken from the all study 
subjects after explaining the nature of the study.

Samples reception and processing
Sterile plastic containers were distributed which 
were labeled with the name and an assigned code 
to collect the samples; information and explanations 
were furnished to how they were to collect and 
transport the stool and urine samples to the 
collection sites. The collection and transportation 
guidelines followed pre-analytical standard 
operating procedures (SOPs). 150 stool and 150 
urine samples were collected in this study according 
to the formula (n=z²pq÷d).

Detection of intestinal parasites
Wet preparation and formal-ether concentration 
technique were used to detect and confirm the 
intestinal parasites.

Detection of urinary parasites
Urine sedimentation technique was used to detect 
the urinary parasites.

Inclusion criteria: The Alkhalawi students in Rabak 
city.

Exclusion criteria: Population other than the 
Alkhalawi students.

Statistic
Data collected were analyzed by using statistical 
package for the social sciences (SPSS) software. 
Statistical analysis was done using Chi-square 
to evaluate any association between parasitic 
infections. Observed differences in data were 
considered significant and noted in the text if P < 
0.05. Data were presented in tables.

Results
Overall prevalence rate of intestinal and urinary 
parasites among the Alkhalawi students in Rabak city, 
White Nile State

The results showed that out of the 150 stool and 150 
urine samples of the Alkhalawi students examined, 
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37 were found positive for gastrointestinal and 
urinary parasites. This constituted an overall 
prevalence rate of 12.3% (Table 1).

Table 1: Overall prevalence rate of intestinal and urinary 
parasites among the Alkhalawi students in Rabak city, White 
Nile State.

Number of 
examined 
subjects

Number 
of positive 

subjects

Prevalence
%

300 37 12.3

Comparison between intestinal parasites infection 
among the study population
The study revealed that out of the 32 positive 
intestinal parasites cases, 31 were with a single 

infection and only one was with a mixed infection 
(E.histolytica and G.lamblia) constituting a 
prevalence rates of 20.6% and 0.6% respectively 
(Table 2). The difference in rates was found to be 
statistically significant at p=0.000.

Comparison between the prevalence rates of intestinal 
parasites using direct wet preparation and formal 
ether concentration technique

The prevalence of intestinal parasites by different 
parasitological techniques was as follows: 23% by 
direct wet preparation and 24.6% by formal ether 
(Table 2). The difference in rates was found to be 
statistically insignificant at p=0.892.

Table 2: Comparison between the prevalence rates of intestinal parasites according to the infection type and used technique.

Character Examined number
Positive
samples

Percent %

Infection Single infection
Mixed infection
 (E.histolytica + G.lamblia)

150
150

31
1

20.6
0.6

Technique Direct wet preparation
Concentration technique

150
150

35
37

23
24.6

The prevalence rate of urinary and intestinal parasites 
among the Alkhalawi students in Rabak city, White 
Nile State according to age groups

The results showed that 5-10, 11-15, 16-20 and 
21-25-years age group revealed different rates 
(13%, 28%,18% and 0% respectively) (Table 3). 
The difference in rates was found to be statistically 
insignificant at p=0.207.

Different intestinal and urinary parasites detected 
among the Alkhalawi students in Rabak city, White 
Nile State

The prevalence of different parasites was as follows: 
Giardia lamblia (11.3%), Entamoeba histolytica 
(8%), Hymenolepis nana (2.7%) and Schistosoma 
haematobium (3.3%) (Table 3).

Table 3: The prevalence rate of urinary and intestinal parasites among the Alkhalawi students in Rabak city, White Nile State 
according to the age groups and detected parasite.

Character Examined Number Positive Samples Percent %

Age groups A (5-10)

B (11-15)

C (16-20)

D (21-25)

23

104

22

1

3

30

4

0

13

28

18

0

The parasite Giardia lamblia

Entamoeba histolytica

Hymenolepis nana

Schistosoma haematobium

150

150

150

150

17

12

4

5

11.3

8

2.7

3.3
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Discussion
Unsafe water and poor sanitation and hygiene 
have been reported to rank third among the 20 
leading risk factors for health burden in developing 
countries, including Sudan [8]. From the results, it 
was obvious that the overall prevalence of intestinal 
and urinary parasites among the Alkhalawi students 
in Rabak city, White Nile state was high (12.3%). This 
rate was found to be lower than the rate reported 
by Akinboye et al (2015) [9] in Nigeria (53.3%). In 
this study, the highest prevalence rate (28%) was 
reported among the 11-15 years age group. This 
rate does not agree with Abuobieda (2017) [10] who 
reported that the age group 6-8years was the most 
affected. The finding of this study indicated that the 
common intestinal and urinary parasites among the 
Alkhalawi students were: Giardia lamblia (11.3%), 
Entamoeba histolytica (8%), Hymenolepis nana 
(2.7%), Schistosoma haematobium (3.3%), while 
Colman et al (2013) [11] in Maiduguri reported that 
the most prevalent intestinal and urinary parasites 
were Entamoeba coli (9.95%), Hookworms (6.47%), 
Entamoeba histolytica (4.48%), Hymenolepis nana 
(3.48%), Schistosoma haematobium (3.48%) and 
Taenia spp (0.05%). As far as the detection rates 
for the two techniques used, it was obvious that 
the detection rate (24.6%) was reported for the 
formal ether concentration technique and 23% 
for the wet preparation, which indicates that both 
techniques have the same efficacy in detecting 
intestinal parasites. Our results, for the formal ether 
technique does not agree with Venkatesh (2016) [12], 
in Hyderabad who reported 66% detection rate.

Conclusion
From the result we can conclude that the intestinal 
and urinary parasites are highly prevalent among 
the Alkhalawi students in Rabak city. Giardia lamblia 
is more likely to occur among the Alkhalawi students 
in Rabak city followed by Entamoeba histolytica. The 
highest infection rate was reported among the 11-
15 years age groups. Formal ether concentration 
technique proved to be as efficient more than the 
wet preparation technique. The Alkhalawi students 
are targeted to be informed and equipped with the 
needed information to avoid these infections.
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