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Abstract 
Intestinal parasitic infections (IPIs) are a public health problem worldwide. This study in- 

cluded 300 children of both sexes, from 4-16 years old. All were subjected to a structured 
questionnaire sheet, stool examination using: Direct smear and con- centration technique as 
well as perianal swab. The IPIs prevalence was 12.7%, with 7.9% double infections. The pro- 
tozoan infections 47.4% was higher than the helminthic ones 44.7%. Giardia duodenalis was 
the commonest protozoan, and Entrobius vermicularis was the commonest worm. The chil- 
dren suffered from abdominal pain (11.1%), diarrhea (3.8%), perianal itching (71.4%) and 
thrive failure (17.4%). Male positivity was 11.9% and female positivity was 13.2%. Intestinal 
parasites were detected in 25.5% of population drinking tap water, followed by 6.1% among 
those drinking filtrated water. Moreover, IPIs prevalence was 8.1% in children having a family 
size equal or less than 5 members, whereas 18.9% of children having a family size more than 
5 members. Moreover the frequency was higher among rural 15.3% compared to urban inhabit- 
ants 7.3%, also in farming family was 16.5% followed by 7.7% among other job holders and 
among children to illiterate mothers 13% followed by children to educated mothers 12.3%. 

Key words: Intestinal parasites, Prevalence, Demographic, Giardia duodenalis, Entrobius 
vermicularis, Entameoba histolytica, Hymenolepis nana. 

Introduction 
It was estimated that two billion people 

worldwide were infected with at least one 

parasite species, and three million suffered 

from parasitosis. The health problems result- 

ing from parasitism affected populations in 

the developing countries, more than develo- 

ped ones, due to their living in poverty with 

a dominance of parasitic infections caused 

by intestinal helminths and protozoan (Phil- 

lips, 1933). Besides, in developing coun- 

tries, an inverse relationship between hel- 

minthic diseases and allergic diseases has 

been observed in relation to industrialized 

countries (Versini et al, 2015). Simply, the 

parasite is an invertebrate organism that 

needs another organism (host) in order to 

live, as a source of food and a place for 

growth and reproduction (Horwitz and Wil- 

cox, 2005). The intestinal parasites are con- 

sidered public health problem worldwide, 

especially among the health professionals, 

pregnant women, children and travelers 

causing morbidity and mortality (WHO, 

2021). The protozoan infections are parasitic 

diseases that affect the plants, animals, birds 

and some marine life, as well as man also, 

causing morbidity and mortality (Wiley et 

al, 2020). About 600 million of school chil- 

dren living in tropical and subtropical areas 

had parasites (Tefera et al, 2015), with the 

high rate of E. vermicularis in appendicitis 

ones (Taghipour et al, 2020). Entameoba 

histolytica prevalence varied in the different 

localities mainly in the underdeveloped co- 

untries where amoebiasis was the 3
rd

 impo- 

rtant cause of death and about 10% of the 

world population was infected with amoeb- 

ic dysentery (Wadood et al, 2005). 

The prevalence of IPIs was high among 
the mentally disabled students than non-di- 

sabled ones. The unclean fingernails, non- 

hand washing, water for human consumpti- 

on, family size and overcrowded commu- 

nity had a significant association with the 

parasitosis (Fentahun et al, 2019). The bett- 

er understanding of factors as how social, 

behavioral and cultural awareness affected 
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the epidemiology of parasites and parasitosis 

would pave the way to the feasible diagnos- 

is, treatment and preventive measures (Mah- 

moud et al, 2017). 

The gastrointestinal parasites by feco-oral 

transmission or autoinfection as well as zo- 

onotic parasites sporadic as well as epidemic 

outbreaks recurrently would occur (Le Bailly 

and Araújo, 2016). Intestinal parasites stick 

to fingers, vegetables, fruits and others can 

transmit infection. Adherence of parasites to 

fingernails was unpredictable mode of inf- 

ection (Moses et al, 2013). In Egypt, ma- 

ny authors dealt with the gastrointestinal pa- 

rasites particularly among pre-school and sc- 

hool aged children (Moray et al, 1991; El- 

Safy et al, 1991; Massoud et al, 2008; You- 

ssef and Uga, 2014; Shoman et al, 2015; 

Ahmad et al, 2020). Undoubtedly, the epi- 

demiological surveys, early diagnosis, prop- 

er treatment and control measures were indi- 

cated (Monib et al, 2016). 

This study aimed to evaluate the prevale- 

nce of gastrointestinal parasites among out- 

patients children, Benha University Pediat- 

ric Clinics suffered from abdominal pain, 

diarrhea and perianal itching correlated to 

demographic and socioeconomic factors. 

Patients and Methods 
The cross sectional study was done from 

April 2019 to June 2020, among 300 chil- 

dren aged 4-16 years old, at Benha Univers- 

ity Pediatric Out-clinic with manifestations 

suggestive gastrointestinal parasites. A med- 

ical sheet was filled out included name, 

age, sex, residence, family size, father job, 

mother education, water for consumption. 

Stool collections: Morning stool samples 

urine free were collected in labeled plastic 

disposable boxes. Samples were macroscop- 

ically examined for color, consistency and 

gravid segments or adult worms. About 2 or 

3gm of each sample was filtered via cotton 

gauze into a centrifuge tube, mixed with 3 

ml. Diethyl-ether, strongly shaken for 5min. 

and centrifuged at 3000rpm for 15min. Sed- 

iment was mounted in iodine solution and 

microscopically examined (Garcia, 2016). 

The perianal scotch or the cello-tape swabs 

were used after approval of parents and coll- 

ected for microscopical examined (Cho and 

Kang, 1975). 

Statistical analysis: Data were collected, 

computerized and analyzed by using Statis- 

tical Package for  Social Science  Version 

20 for Windows Statistical program (SPSS) 

and Graph. The descriptive data were giv- 

en in frequencies and percentage. Chi-squa- 

re test ( 2) associated between two qualita- 

tive variables. P-value of 0.05 or less was 

considered significant. 

Results 
In this study, 38/300 (12.7%) were posi- 

tive for IPIs, with significant differences re- 

garding age, source of water consumption, 

family size, residence and parent occupation, 

But, no significant difference as to sexes and 

mother education. 

Details were given in tables (1, 2, & 3) and 

figures (1 & 2). 

Table 1: Prevalence of intestinal parasites in relation to different children age groups 

Age in 

(years) 

Total 

cases 

Positive 

No. (%) 

H. 

nana 

E. 

vermicularis 

G. 

duodenalis 

Blast. 

Hominis 

E. 

histolytica 

Double 

infections 

4-8 148 25(16.9) 2(5.3) 10(26.3) 6 (15.8) 3(7.9) 2 (5.3) 2(5.3) 

8-12 122 12 (9.8) 1(2.6) 3(7.9) 4(10.5) 1(2.6) 2(5.3) 1(2.6) 

12-16 30 1(3.3) 0(0.0) 1(2.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 

Total 300 38(12.7) 3(7.9) 14(36.8) 10(26.3) 4(10.5) 4(10.5) 3(7.9) 

P value  P < 0.05 P > 0.05 P < 0.05 P > 0.05 P > 0.05 P > 0.05 P > 0.05 

Table 2: Prevalence of intestinal parasites in relation to different children main complaints 

Clinical 

complain 

Total 

cases 

Positive 

No. (%) 

H. 

nana 

E. 

vermicularis 

G. 

duodenalis 

Blast. 

hominis 

E. 

histolytica 

double 

infections 

Abdominal pain 126 14(11.1) 2(5.3) 0(0.0) 6(15.8) 1(2.6) 3(7.9) 2(5.3) 

Diarrhea 130 5(3.8) 0(0.0) 0(0.0) 3(7.9) 1(2.6) 1(2.6) 0(0.0) 

Perianal itching 21 15(71.4) 0(0.0) 14(36.8) 0(0.0) 0(0.0) 0(0.0) 1(2.6) 

Thrive failure 23 4(17.4) 1(2.6) 0(0.0) 1(2.6) 2(5.7) 0(0.0) 0(0.0) 

P value  P < 0.05 P> 0.05 P < 0.05 P> 0.05 P > 0.05 P> 0.05 P > 0.05 
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Table 3: Sociodemographic parameters of children 

Sociodemographic Parameters Positive, No. (%) Negative, No. (%) Total, No. (%) P value 

Male 
Female 

14 (11.9) 
24 (13.2) 

104 (88.1) 
158 (86.8) 

118 (100) 
182 (100) 

p > 0.05 

Water consumption: Filter (Sanitary) 
:Tap 

12 (6.1) 
26 (25.5) 

186 (93.9) 
76 (74.5) 

198 (100) 
102 (100) 

p < 0.05 

Family size member 
:> 5 member 

14 (8.1) 
24 (18.9) 

159 (91.9) 
103 (81.1) 

173 (100) 
127 (100) 

p < 0.05 

Residence: Urban 
: Rural 

7 (7.3) 
31 (15.3) 

91 (92.9) 
171 (84.7) 

98 (100) 
202 (100) 

p < 0.05 

Father job: Farmer 
: Other job 

28 (16.5) 
10 (7.7) 

142 (83.5) 
120 (92.3) 

170 (100) 
130 (100) 

p < 0.05 

Mother: Educated 
: Illiterates 

17 (12.3) 
21 (13) 

121 (87.7) 
141 (87) 

138 (100) 
162 (100) 

p > 0.05 

Discussion 
In the present study, IPIs prevalence was 

38/300(12.7%) and two parasites were 3/38 

(7.9%). The parasitic prevalence was 25/148 

(16.9%) in 4-8years, 12/122 (9.8%) in 8-12 

years and 1/30(3.3%) in 12-16 years with si- 

gnificant difference (  <       ). The protoz- 

oa 18/38(47.4%) were more than helmin 

thes 17/38(44.7%) with G. duodenalis the 

commonest, and co-infections were 3/38 

(7.9%). These were: G. duodenalis & E. ve- 

rmicularis 2/38(5.3%), E. histolytica & E. 

vermicularis1/38(2.6%). Protozoa were G. 

intestinalis 10/38(26.3%), followed by E. hi- 

stolytica 4/38(10.5%) & B. hominis 4/38 

(10.5%). Double infections  were  2(5.3%) 

in ages > 4-8years, followed by 1(2.6%) in 

>8-12years, which totaled 3(7.9%). 

The present children suffered from abdo- 

minal pain 14(11.1%), diarrhea 5(3.8%), 

thrive failure 4(17.4%), and perianal itchi- 

ng especially at night 15(71.4%), significa- 

ntly associated with E. vermicularis, which 

may lead to excoriations and bacterial seco- 

ndary infection as well as sometimes, worm 

invaded patient genital tract with vulvo-vag- 

initis and pelvic or peritoneal granuloma 

(Biserka et al, 2017). E. vermicularis was 

detected in an Indian         (Babady et 

al, 2011) and in Egyptian surgically remo- 

ved appendices (Amer et al, 2018). 

In the present study, the parasites were 

14/118(11.9%) in males and 24/182(13.2%) 

in females, but without significant differen- 

ces   >     5), and in 26/102(25.5%) among 

children on tap water, followed by 12/198 

(6.1%) among those on sanitary water with 

significant difference(P <    ). Infections 

were 14/173(8.1%) in children with a fami- 

ly size equal or  5 members compared to 

24/127(18.9%) those with a family size > 5 

members  with  significant difference (P < 

). The parasites was higher among rur- 

al children 31/202(15.3%) compared to 7/ 

98(7.3%) urban ones with a significant dif- 

ference (P <       ). Parasites were 28/170 

(16.5%) in farm-family children compared 

to10/130(7.7%) among non-farm family on- 

es with a significant difference (P < 0.05), 

also, infections were higher among childr- 

en of illiterate mothers 21/162(13%) compa- 

red to those of educated mothers 12.3% (17 

/138), but without a significant difference 

 > . 

In the present study, the overall intestinal 

parasitic infections among children were 38/ 

300(12.7%). This incidence was the lowest 

rate reported in other Egyptian studies. The 

rates ranged between 27%-63.5% (El-Mas- 

ry et al, 2007; Mousa et al, 2010; Moha- 

mmad et al, 2012; Hegazy et al, 2014; Ka- 

mel et al, 2014; Younes et al, 2015; Monib 

et al, 2016; Dyab et  al,  2016; El-Nadi  et 

al, 2017 and Bayoumy et al, 2018). Diffe- 

rences between the present results and othe- 

rs might be due to the difference in ecosyst- 

em and/or human behaviors (Ghazali et al, 

2018). El-Sayed and Kamel (2020) in Egypt 

reported that the climate changes and glob- 

al warming have catastrophic effects on hu- 

man, animal, bird, environmental ecosyste- 

ms, and viral, bacterial and parasitic agents 

would be expected to emerge and re-emerge 

worldwide. 
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In the present study, the detected parasites 

were protozoa and helminthes (47.4% & 

44.7%) respectively, with (7.9%) double in- 

fections. This more or less agreed with Mo- 

nib et al. (2016) in Assuit reported (7.3%) 

for mixed double infections, but less than 

Bauomy et al. (2010) in Cairo who reported 

(17.3%). Besides, G. duodenalis was the co- 

mmonest one detected (26.3%) and (5.3%) 

in double infection. This agreed with Ward 

(2009) in Bangladesh and Erismann et al. 

(2017) in Burkina Faso where it was the 

commonest protozoan ranged between 20- 

40%. Also, E. histolytica was detected 

(10.5%) and (2.6%) in double infections. 

This agreed with El-Nadi et al. (2017) in 

Sohag who reported (13%). 

In the present study, E. vermicularis was 
the commonest among children (36.8%) and 

(7.9%) in double infections and was higher 

in age group 4-8 years (26.3%). This nearly 

agreed with El-Masry et al. (2007) in Sohag, 

Gunawardena et al. (2013) in Sri-Lanka 

Kamel et al. (2014) in Sharkia, Bayoumy et 

al. (2016) in El-Wadi El-Gadded, and Fan et 

al. (2019) in Marshall Islands. Undoubtedly, 

E. vermicularis is worldwide-parasite, with 

infections occurring most frequently in scho- 

ol or preschool aged children and in crowd- 

ed conditions and rarely, eggs may become 

airborne and be inhaled and swallowed by 

the patient (CDC, 2019). 

In the present study, H. nana prevalence 

was (7.9%). This agreed with slightly high- 

er than (6.5%) that was reported in Burki- 

na Faso (Erismann et al, 2017), but lower 

than (14.9%) reported by El-Masry et al. 

(2007) and even (17.5%) reported in Yemen 

rural children (Al-Mekhlafi, 2020). CDC 

(2021) reported that Hymenolepis infection 

(dwarf tapeworm) is found worldwide, in 

children in countries with inadequate sanit- 

ation and hygiene. 

In the present study, the recovered parasi- 

tes from children were 11.9% in males and 

13.2% in females, without a significant dif- 

ference. But, Oluwafemi (2003) in India re- 

ported that some parasitic infections as E. 

histolytica were higher in girls than boys. 

Also, in the present parasitic infections were 

(25.5%) among children consuming tap wa- 

ter, while those consumed sanitary water 

was (6.1%) with a high significant associat- 

ion that agreed with Mekonnen and Ekub- 

agewargies (2019) in Ethiopia. 

In the present study, the detected parasites 

were (8.1%) in children with small family 

members, but the infections among children 

with family members more than five were 

(18.9%). Also, the parasitic infections rate 

was higher among rural children (15.3%) 

compared to urban ones (7.3%). Moreover, 

the present parasitic rate was higher than 

(53.4%) in Dakahlia Governorate rural areas 

(El-Beshbishi et al, 2005) and even (47.8%) 

in Menoufia Governorate rural areas (Bakr 

et al. (2009). Forson et al. (2018) in Ghana 

reported that usually the intestinal parasites 

were prevalent in children from over-crow- 

ded families particularly in rural areas. 

In the present study, the intestinal parasit- 

es were (13%) among children of educated 

mothers as compared to (12.3%) of illiterate 

mothers. This agreed with El-Beshbishi et 

al. (2005) in Dakahia and even Pozio (2020) 

in Italy who reported that lower socioeco 

nomic status, low level of parents education 

and high crowding index were highly signif- 

icant risk factors for parasitosis. Macpherson 

(2005) in India reported that the improved 

and new serological, molecular and imaging 

diagnostic tests and development of broad 

spectrum chemotherapeutic agents led to the 

attenuation of morbidity and mortality due 

to parasitic zoonosis in economically advan- 

taged regions. 

Conclusion 
Generally speaking, personal hygiene pra- 

ctices play a crucial role in preventing the 

gastrointestinal parasites transmission. 

The present parasitosis was lower than the 

other Egyptian results, but early diagnosis 

and proper treatment are indicated. The pre- 

school and preschool-aged children must be 

included in the National Parasitosis Control 

Program. 
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Recommendations 
Necessary sanitary strategies, health educ- 

ation, improving socio-economic conditions 

and personal hygienic measures by safe food 

and water sources, regular screening and 

rapid treatment for parasitic infections must 

be in the concern of the Public Health Au- 

thorities. 
References 

Ahmad, AA, El-Kady, AM, Hassan, TM, 2020: 
Genotyping of Giardia duodenalis in children in 
upper Egypt using assemblage- specific PCR 
technique. PLoS One 15, 10:e0240119 

Al-Mekhlafi, HM, 2020: The neglected cestode 
infection: Epidemiology of Hymenolepis nana 
infection among children in Rural Yemen. He- 
lminthologia 57, 4:293-305. 

Amer, AS, Saad, AE, Antonios, SN, Hasby, E 
A, 2018: Prevalence of parasitic infections in su- 
rgically removed appendices: Parasitological and 
histopathological studies. Helminthologia 55, 1: 

33-44. 

Babady, NE, Awender, E, Geller, R, Miller, 
T, Gayle Scheetz, G, et al, 2011: Enterobius 
vermicularis in a 14-year-old girl's eye. J. Clin. 
Microbiol. 49, 12:4369-70. 

Bakr, IM, Arafa, NA, Ahmed, MA, Mostafa, 
MH, Mohamed, MK, 2009: Prevalence of in- 
testinal parasitosis in a rural population in Egypt, 
and its relation to sociodemographic characteris- 
tics. J. Egypt. Soc. Parasitol. 39, 1:371-81. 

Bauomy, AM, Hamed, AM, Abdelaziz, NHR, 
Abdeltawab, AH, Monazea, EM, et al, 2010: 
Prevalence and risk factors associated with wo- 
rm infestation in school-aged children in Al-A- 
zhar and Assiut University Hospitals. Al-Azhar 
Assuit Med. J. 8:88-106. 

Bayoumy, AMS, Abd El Raheem, MA, Abo 

Hashim, A, Saadawy, AS, Al Karyony, IM, 
2018: Parasitic profile among primary school 
children in a rural area at Behiera Governor- 
ate, Egypt. Egypt. J. Hosp. Med. 70, 12:2042-9. 

Bayoumy, AMS, Ibrahim, WLF, Abou El- 
Nour, BM, Said, AA, 2016: The parasitic pro- 
file among school children in El-Wadi El-Gad- 
ded Governorate, Egypt. J. Egypt. Soc. Parasi- 
tol. 46:605-12. 

Biserka, PIGAC, Silvija, MA   Valentina, 

MA        7: Enterobius vermicularis in the 
endometrium of the uterus: A case report. Iran. J. 
Parasitol. 12, 4:638-41. 

CDC, 2019: Enterobiasis (Enterobius vermicu- 

laris). www.cdc.gov/parasites. 
CDC, 2021: World NTD Day 2021: Efforts to 

Eliminate Priority NTDs from Afar. 
Cho, SY, Kang, SY, 1975: Significance of Sco- 

tch-tape anal swab technique in diagnosis of En- 
terobius vermicularis infection. Kisaengchungh- 
ak Chapchi. 13, 2:102-14 

Dyab, AK, El-Salahy, M, Abdelmoneiem, H 
M, Amin, MM, Mohammed, MF, 2016: Para- 
sitological studies on some intestinal parasites in 
primary school children in Aswan Governorate 
Egypt. J. Egypt. Soc. Parasitol. 46, 3:663-72. 

El-Beshbishi, SN, Abdel-Magied, AA, El-Nah- 
as, HA, Azab, MS, El-Shazly, AM, et al, 2005: 

Geoparasites in rural Dakahlia Governorate, a 
preliminary based study for the development of 
the community based intervention programs. J. 
Egypt. Soc. Parasitol. 35, 3:1051-70. 

El-Masry, HM, Ahmed, YA, Hassan, AA, Za- 
ky, S, Abd-Allah, ES, 2007: Prevalence, risk fa- 
ctors, and impacts of schistosomal and intestinal 
parasitic infections among rural school children 
in Sohag Governorate. Egypt. J. Hosp. Med. 29: 
616-30. 

El-Nadi, NA, Omran, EK, Ahmed, NS, Fad- 
el, EF, 2017: Current status of intestinal para- 
sites among Elementary School children in Soh- 
ag, Egypt. J. Adv. Parasitol. 4, 2:34-6. 

El-Safy, UR, el-Ekiaby, AA, Mangoud, AM, 
Ali, MA, Essa, MH, et al, 1991: Causes of lym- 
phadenopathy in Egyptian children other than 
malignancy. J. Egypt. Soc. Parasitol. 21, 2:363- 
72. 

El-Sayed, A, Kamel, M, 2020: Climatic chang- 
es and their role in emergence and re-emerge- 

nce of diseases. Environ. Sci. Pollut. Res. Int. 
27, 18:22336-52. 

Erismann, S, Knoblauch, AM, Diagbouga, S, 
Odermatt, P, Gerold J, et al, 2017: Prevalence 
and risk factors of under nutrition among school 
children in the plateau central and Centre-Ouest 
regions of Burkina Faso. Infect. Dis. Poverty 6, 
1:17-9. 

Fan, CK, Chuang, TW, Huang, YC, Yin, IW, 
Chou, CM, et al, 2019: Enterobius vermicular- 
is infection: Prevalence and risk factors among 
preschool children in kindergarten in the capital 
area, Republic of the Marshall Islands. BMC 
Infect. Dis. 19:536-9. 

Forson, AO, Arthur, I, Ayeh-Kumi, PF, 2018: 
The role of family size, employment and educa- 
tion of parents in the prevalence of intestinal pa- 
rasitic infections in school children in Accra. 

http://www.cdc.gov/parasites


117  

PLoS One 13, 2:e0192303 

Fentahun, AA, Asrat, A, Bitew, A, Mulat, S, 
2019: Intestinal parasitic infections and associ- 
ated factors among mentally disabled and non- 
disabled primary school students, Bahir Dar, 
Amhara Regional state, Ethiopia, 2018: A com- 
parative cross-sectional study BMC Infect. Dis. 
19, 1:549-52. 

Garcia, LS, 2016: Diagnostic Medical Parasit- 

ology. ASM Press 6
th

 edition. 

Ghazali, D, Guericolas, M, Thys, F, Sarasin, 
F, Arcos Gonzalez, P, Casalino E, 2018: Cli- 
mate change impacts on disaster and emergency 
medicine focusing on mitigation disruptive ef- 
fects: An international perspective. Int. J. En- 
viron. Res. Publ. Hlth. 15:1379-84. 

Gunawardena, GSA, Gunatilleke, MH, Isma- 
il, MM, 2013: Prevalence of E. vermicularis 
infection among school children attending four 
selected schools in the Hambantota district of 
Sri Lanka. J. Infect. Dis. 3, 2:17-20. 

Hegazy, AM, Aminou, HA, Badr, AM, 2014: 
Prevalence of intestinal parasites and its impact 
on nutritional status among preschool children 
living in Damanhur City, Beheira Governorate, 
Egypt. J. Egypt. Soc. Parasitol. 44, 3:517-24. 
Horwitz, P, Wilcox, BA, 2005: Parasites, eco- 
systems and sustainability: An ecological and 

complex systems perspective. Int. J. Parasitol. 
35, 7:725-32. 

Kamel, WW, Ahmed, EA, Morsy, TA, 2014: 
Farmers health and safety at Sharkia Gover- 
norate and the influencing environmental fac- 
tors. J. Egypt. Soc. Parasitol. 44, 3:567-90. 

Le Bailly, M, Araújo, A, 2016: Past intestin- 
al parasites. Microbiol. Spectr. 4,4. doi:10.1128 

/microbiolspec.PoH-0013-2015. 
Macpherson, CNL, 2005: Human behavior and 
the epidemiology of parasitic zoonoses. Int. J. 
Parasitol. 35, 11/12:1319-31. 

Mahmoud, AM, Abdul Fattah, M, Zaher, TI, 
Abdel-Rahman, SA, Mosaad, N, 2017: Intesti- 
nal parasitic infections and iron deficiency ane- 
mia among school children in El Khalige Vill 
age, Dakhalia, Egypt. Afro-Egypt J. Infect. En- 
dem. Dis. 7, 1:28-36. 

Massoud, AM, Hafez, AO, Abdel-Gawad, A 
G, El-Shazly, AM, Morsy, TA, 2008: Mirazid 
alone or combined with Paromomycin in treating 
cryptosporidiosis parvum in immunocompetent 
hospitalized patients. J. Egypt. Soc. Parasitol. 
38, 2:399-418 

Mekonnen, HS, Ekubagewargies, D, 2019: Pr- 

evalence and factors associated with intestinal 
parasites among under-five children attending 
Woreta Health Center, Northwest Ethiopia. 
BMC Infect Dis. 2019 Mar 13; 19(1):256. 

Mohammad, KA, Abu El-Nour, MF, Saad, M 
Y, Timsah, AG, 2012: The prevalence and asso- 
ciated risk factors of intestinal parasitic infecti- 
ons among school children living in rural and 
urban communities in Damietta Governorate, 
Egypt. Acad. Arena 4, 5:90-7. 

Monib, ME, Hassan, AA, Attia, RAH, Khal- 
ifa, MM, 2016: Prevalence of intestinal para- 
sites among children attending Assiut University 
Chi a- 

sitol. 3, 4:125-31. 

Morsy, TA, Farrag, AM, Sabry, AH, Salama, 
MM, Arafa, MA, 1991: Ecto and endoparasites 
in two primary schools in Qualyob City, Egypt. 

J. Egypt. Soc. Parasitol. 21, 2:391-401. 
Moses, A, Uchenna, U, Michael, E, 2013: Pre- 
valence of intestinal parasites from the fingers of 
school children in Ohaozara, Ebonyi State, Nige- 

ria. Am. J. Biol. Chem. Pharm. Sci. 1, 5:22-7. 

Mousa, KM, Abdel-Tawab, AH, Khalil, HH, 
El-Hussieny, NA, 2010: Diarrhea due to para- 
sites particularly Cryptosporidium parvum in 
Great Cairo, Egypt. J. Egypt. Soc. Parasitol. 40, 
2:439-50. 
Oluwafemi, O, 2003: Parasitic infestation and 

anemia: The prevalence in a rural hospital se- 
tting. J. Indian Acad. Clin. Med. 4, 3:281-7. 
Phillips, DR, 1933: Urbanization and human 
health. Parasitology106:S93-107. 
Pozio, E, 2020: How globalization and climate 
change could affect food-borne parasites. Exp. 
Parasitol. 208:107807. 

Shoman, AE, Mostafa, NS, Musslem, AA, 
2015: Nutritional status and parasitic infestation 
among working children in a village in Egypt: A 
comparative study. J. Egypt. Publ. Hlth. Assoc. 
90, 2:80-4. 

Taghipour, A, Olfatifar, M, Javanmard, E, 
Norouzi, M, Mirjalali, H, et al, 2020: The ne- 
glected role of Enterobius vermicularis in appe- 
ndicitis: A systematic review and meta- analysis 
PLoS One 15, 4:e0232143. 

Tefera, E, Mohammed, G, Mitiku, H, 2015: 
Intestinal helminthic infections among elemen- 
tary students of Babile Town, Eastern Ethiop- 
ia. Pan Afr. Med. J. 20:50-5. 

Versini, M, Jeandel, PY, Bashi, T, Bizzaro, G, 
Blank, M, et al, 2015: Unraveling the hygiene 
hypothesis of helminthes and autoimmunity: 



118  

Origins, pathophysiology, and clinical applicat- 
ions. BMC Med. 2015; 13:81.https://dx.doi.org/ 

10.1186/s12916-015-0306-7 

Wadood, AU, Abdul Bari, A, Qasim, KF, 
2005: Frequency of intestinal parasitic infection 
in Children Hospital Quetta. Pakistan J. Med. 
Res. 44:2-4. 

Ward, HD, 2009: Intestinal protozoan parasites 
and diarrheal diseases in Bangladesh. Clin. In- 

fect. Dis., 48:1198-200. 

WHO, 2021: Intestinal Worms. Geneva, Swit- 

zerland. 
Wiley, J, Sandman, K, Wood, D, 2020: Presc- 

th
 ed., McGraw-Hill, Edu- 

cation. ISBN13: 9781260211887 

Younes, DA, Galal, LA, Abdallah, AM, Zagh- 
lol, KS, 2015: Effect of enteric parasitic infec- 
tion on serum trace elements and nutritional st- 
atus in upper Egyptian children. Trop. Parasit 
ol. 5:29-35. 

Youssef, AI, Uga, S, 2014: Review of parasitic 

zoonoses in Egypt. Trop. Med. Hlth. 42, 1:3-14. 

Explanation of figures 
Fig. 1: Prevalence of intestinal parasites in relation to different child age groups. 
Fig. 2: Prevalence of intestinal parasites in relation to different children main complaint. 

Fig. 3: Sociodemographic parameters of children. 


