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 Abstract 
   Food-borne parasites (gastrointestinal parasites) are one of the global public health problems that 

greatly infect children particularly in developing countries. This study evaluated the effect of health 

educational intervention to secondary school students on food-borne parasites. Design: A quasi exp-

erimental research design. Setting: The study was conducted at the governmental secondary school, 

Cairo Governorate. Sampling: A multistage cluster random sample of 188 students was divided into 

2 groups; G1: Control (n=88) received only standardized anti-parasitic treatment and G2 examined 

(n=100) subjected to health education program and standardized anti-parasitic treatment. Tools: 1- 

Morning macro & microscopic stained stool examinations. 2- Interview questionnaires & 3- Observ-

ational checklist for personal hygiene. The results showed parasitic prevalence of 38.0%; in a desce- 

ending order of abundance were Enterobius vermicularis, Hymenolepis nana, Ascaris lumbricoides, 

Giardia lamblia and then Entamoeba histolytica/dispara and a single case of Blastocystis hominis. 

Parasitic risk was more or less a socioeconomic status, significant differences among them as to 

knowledge, health attitude, and personal hygiene after the program implementation. Albendazole
® 

treated all infected students, but two enterobiasis cases needed repeated course and follow-up tests 

after among intervention group. 
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Introduction 
   Food-borne parasites is a problem differed 

from those of importance globally, requiring 

targeted surveillance, intervention measures, 

and preparedness planning that differ from a 

country to another (Morsy et al, 2023). Gastr-

ointestinal helminthiasis and protozoa cause a 

significant health problem with increased 

morbidity and, to some extent, mortality glob-

ally, but common in the developing countries 

(Ahmed, 2023). Generally, the food-borne pa-

rasites affect children more than adults lead to 

malnutrition, mal-absorption, mental & grow- 

th retardation, and learning disorders, espec- 

ially in poor rural areas (Elmonir et al, 2021). 

WHO (2017) recommended preventive chem-

otherapy especially regular anthelmintic dru-

gs deworming, for school-children in helmin- 

th-endemic areas improved their overall heal-

th. But, anthelmintic resistance was a serious 

challenge worldwide, proper using of existing 

anthelmintic and reducing dependence on tre- 

atment, which must be implemented to reduce 

the zoonotic infections in the pets and farm 

animals (Fissiha and Kinde, 2021).  

  No doubt, majority of food-borne parasites 

are zoonoses from cattle (Haridy et al, 1999), 

poultry (Anh et al, 2010), fish & crabs (El-

Sayed et al, 2019), and pet dogs (Sabry et al, 

2012), cats (Sabry et al, 2013), and pet hors-

es, donkeys and mules (Morsy et al, 2014).  

   In Egypt, students aged 5-15 years old were 

37.7% of total population (UNICEF, 2000), 

but from 6-12 years were 7.446 million and 

aged from 0-14 years were 32.7% (male/fem-

ale=13,725,282/13,112,157) of total popula-

tion (CIA, 2011). Also, in Egypt, there was a 

relatively high rate of intestinal parasites, ma- 

inly in a rural area with polluted water and 

the risk soil transmitted parasites (El-Wakil et 

al, 2023). Health education among school ch-

ildren are a major mean to control the soil tr-

ansmitted parasites, by increasing awareness 

on hand-washing and other infection control 
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measures to  avoid  the parasitic risk complic- 

ations (Garn et al, 2022). Nowadays, the neg- 

lected tropical diseases (NTDs) have become 

important public health threats requiring the 

multi-faceted control interventions to minimi-

ze morbidity and even mortality in the poor 

communities (Oyeyemi et al, 2024).  

   The present study aimed to evaluate the ef-

fect of health educational intervention to sch-

ool students on food-borne parasites in Great-

er Cairo by: 1- To assess food-borne parasit-  

es among mixed secondary school students, 

2- Plan & implement a health education inter-

vention of food-borne parasites to improve 

knowledge and health habits, 3- To treat posi-

tive cases, & 4- To evaluate health education 

intervention on knowledge, health habits and 

food-borne parasites.  

   Hypotheses: 1-After the intervention imple- 

mentation a significant improvement in child- 

rens' knowledge, personal hygiene and health 

habits to food-borne parasites was achieved. 

2- There was a decrease of parasitosis among 

them by appropriating treatment and implem-

entation of the program. 

Materials and Methods 
   Setting: The study was conducted in mixed 

primary school (188), in the rural area, the 

Greater Cairo Governorate. 

   Sampling: Multistage cluster random samp- 

ling was used to select schoolchildren having 

the following inclusion criteria: registered in 

4
th

 grade, both sexes, and parents’ oral con-

sent was taken before conducting the study. 

Children enrolled were divided randomly into 

2 groups: GI (n=88): Control received only 

standardized anti-parasitic treatment and GII 

(n=100): Given health education intervention 

and anti-parasitic drugs. 

  Sample size: Epi-info computer software pa-

ckage version 6, calculated the sample as the 

following: frequency among exposed popula-

tion was 32.0% practiced hand washing, 52% 

didn't practice hand washing among children 

with parasites and 80% study power, 95% co-

nfidence interval. Sample size was 209 with 

10-15% added considered as dropout to study 

sample.  

   Students were assigned and randomly divid- 

ed into two groups: 1- A control (n=88): Giv-

en only massively Albendazole
 
and

 
2- Educa- 

ted ones (n=100): Given health education in-

tervention & Albendazole
 
and followed up for 

curity.      

   Data collection was carried out as followed: 

First one was stool analysis and checking me-

dical sheet (health insurance record) was done 

before and after program implementation to 

examine parasites among them (G11).       

   Second one was questionnaires (pre/post- 

test) of 3 parts. Part I: Entailed 22 closed-end- 

ed questions; 10 for the socio-economic data 

(name, age, sex, parents' education and occu-

pation, crowding index…etc.), and 12 for ho-

use data (electricity, tape water, sewage… 

etc.). Part II: Assessed their knowledge on fo-

od-borne parasites (mode of infection, clinical 

manifestations, prevention, and treatment… 

etc.). It included 7 close ended questions on 

causative agent, signs and symptoms, data so-

urce and general knowledge, and 4 open end-

ed questions on mode of transmission, risk fa-

ctors, hand washing, prevention and treatment 

(from 23-34). Part III: Assessed student per-

sonal hygiene (bathing, hand-washing…etc.). 

It included 21 closed ended questions, pres-

ented in 3 answers; never, sometimes and al-

ways (from 35-55) and then observation of 

personal hygiene of 6 specific closed ended 

question (from 56-61). 

  Scoring system for assessing questions was 

correct & complete answer scored two, inco- 

mplete one or didn’t know/wrong answer sco-

red zero except for questions 24, 28, & 33; as 

one & zero fitted for right and wrong answers 

respectively. Total score was 19. A total score 

of >75%, 50-74% & <50% was respectively 

good, averaged and poor knowledge level. 

   Scoring system for habits assessment quest-

ions was as follows: zero for never, one for 

occasionally and two for always. Total score 

for questions were 46 grades, and a total sc-

ore equal to or more than 50% was a good 

level while that below 50% was as bad one. 

   Scoring system for personal hygiene: Ass- 

essed questions were scored as: zero for not 

correct appearance and one for correct appea-

rance. Questions total score was 7 degrees, 
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>50% & <50% was yes (good) and no (bad) 

personal hygiene levels.    

   Statistical analysis: Data collected, tabulat-

ed, and analyzed by the statistical package for 

social sciences version 23.0 (SPSS Inc., Chic- 

ago, Illinois, USA). Data were expressed as 

M ±SD, medians, ranges, frequencies, & %. 

Variables were checked for normality by Sha- 

piro-Wilk test and more than two categories 

by ANOVA test. Post-hoc test was calculated 

by Tukey’s corrections for pairwise compared 

between both groups. If P value <0.05, it was 

considered significant.  

  Ethical approval: The protocol was approv- 

ed after Helsinki declaration (WHO, 2024) 

official letters were addressed to the Public 

Health Medical Authors, and Head-master 

was informed about date and time of the stu-

dy, aim was also explained to parents, who 

signed approval for students to participate.  

  Health education intervention questionnaires 

were given in four simple talks to children, 

whom was divided into four groups, each one 

attended four talks, of 30-40minutes. 

   Health intervention contained three phases: 

1- Preparatory phase used the revised tools on  

the food-borne parasites general knowledge.  

2- Developed program to implement knowle-  

dge and attitude of treatment and prevention 

covered the following: a- Different food-bor-

ne parasites, prevention and personal hygiene. 

b- Methods were talks, discussion, data-show 

and teaching media. 3- Education's evaluation 

after implementation for knowledge level and 

personal hygiene post-education & follow-up. 

Results 
   Students were 56.4% males & 43.6% fema- 

les. Mothers’ education 31% & 57% were illi- 

terates or primary or secondary or more com-

pared to 42.0% & 46.6% in control respecti-

vely, mothers’ work, 62.0% & 19.0% were 

housewives and employees as compared to 

52.3% & 23.9% in control respectively, 27% 

& 37.5% were of low social media. Personal 

hygiene education program was significantly 

increased their knowledge. 

  Data were given in tables (1, 2, 3, 4, 5, & 6), 

and figures (1, 2, 3 & 4). 

Table 1: Socio-demographic data of children (n= 188) 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 
 

 
 

Table 2: Health habits level and scores. 
 

 

  

 

 

 

 

 

 

 

 

 

Significant difference (p=0.000).

Socio-demographic data G1(n=88) 
) 

% G2(n=100) %   Total % 

Male 

Female 

45 

43 

 51.1 

 48.9 

61 

39 

  61.0 

  39.0 

   106 

     82 

56.4 

43.6 

Mother education: read and write 

Primary 

Secondary/Diploma 

University/&higher 

37 

5 

41 

5 

 42.0 

5.

7 

46

.6 

5.

7 

31 

6 

57 

6 

  31.0 

    6.0 

  57.0 

    6.0 

     68 

     11 

     98 

     11 

36.2 

  5.9 

  52.1 

   5.9 
Father education: read and write 
                             Basic education  
                            Secondary/Diploma  
                            University/&higher 
 

28 

8 

46 

6 

 31.8 

9.

1 

 52.3 
6.

8 

26 

1 

61 

12 

  26.0 

    1.0 

  61.0 

  12.0 

     54 

       9 

    107 

18 

  28.7 

    4.8 

  56.9 

   9.6 
 

 

Mother work: Housewife  

                        Farmer 
                       Employee 

46 

21 

21 

52.3 

23.9 

23.9 

62 

19 

19 

62.0 

19.0 

19.0 

      108 

40 

40 

57.4 

21.3 

21.3 

Father work: Technical work 

                      Employee 

38 

50 

43.2 

56.8 

36 

64 

36.0 

64.0 

74 

114 

39.4 

60.6 

Children number: 1-2 

3-4 
5± 

24 

54 

10 

27.3 

61.4 

11.4 

23 

68 

9 

   23.0 

   68.0   

9.0 

 47 

122 

 19 

25.0 

64.9 

     10.1 

Average family income : Satisfactory 

                                       : Just enough 
                                        : Not enough 

21 

40 

27 

23.9 

45.5 

30.7 

23 

34 

43 

 23.0 

 34.0 

   43.0 

 44 

74 

70 

23.4 

39.4 

37.2 

Socioeconomic level: High 
                                  : Middle 
                                    : Low 

28 

27 

33 

31.8 

30.7 

37.5 

45 

28 

27 

 45.0 

 28.0 

 27.0   

73 

55 

60 

38.8 

29.3 

31.9 

Habits 

level  

Pre test Post test Follow up Pre-post Pre-follow  

up 

Post- Follow 

up  No. % No. % No. % 

Yes  

No 

35 

65 

35.0 

65.0 

96  

4 

96.0 

4.0 

96 

4 

96.0 

4.0 

p< 0.000 

X2= 79.65 

p< 0.000 

X2--= 79.65 

-- 
X2 

M±SD 26.6600±2.9754 35.8300±3.8140 35.5900±4.2333 t:18.98, P:0.000 t:17.28, P:0.00 t:0.42, P:0.67 
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Table 3: Personal cleanliness level and scores. 

Habits  

level 

Pre-test Post-test Follow up Pre-post Pre-follow  

up 

Post- follow up 

No. % No. % No. % 

Yes  

No 

50 

50 

50.0 

50.0 

93 

7 

93.0 

7.0 

97 

3 

97.0 

3.0 

P 0.000 

X2 43.28 

P 0.000 

X2 54.32 

P 0.33 

X2 1.68 

M±SD 4.5800±0.9968 5.6500±0.7961 5.7700±0.5291 t:804, P:0.000 t:10.64, P:0.000 t:1.27, P:0.20 

Table 4: Health habits level, and scores of control (n=88). 

Habits level Pre-test Post-test Follow up 

No. % No. % No. % 

Yes  

            No 

37 

51 

42.0 

58.0 

37 

51 

42.0 

58.0 

37 

51 

42.0 

58.0 

mean± SD 27.1705±3.6929 27.1705±3.6929 27.1705±3.6929 

No change in total level of personal habits among control group throughout program. 

Table 5: Personal hygiene level, and scores of control (n=88). 

Habits level Pre test Post test Follow up 

No. % No. % No. % 

Yes  

No 

63 

25 

71.6 

28.4 

63 

25 

71.6 

28.4 

63 

25 

71.6 

28.4 

mean± SD 4.8750±1.1628 4.8750±1.1628 4.8750±1.1628 

Significant improved total satisfactory level of personal cleanliness in control.

Table 8: Correlation matrix between knowledge on parasites, health habits and personal hygiene. 

Variables Stage Knowledge Health habits Personal hygiene 

Habits Pre-test R=0.125, P=0.215 - - 

Post-test R=0.50, P=0.000 - - 

Follow-up R=0.44, P=0.000 - - 

Personal  

hygiene 

Pre-test R=0.058, P=0.56 R=0.94, P=0.350 - 

Post-test R=0.149, P=0.140 R=0.027, P=0.791 - 

Follow-up R=- 0.085, P=0.401 R=0.075, P=0.460 - 

Prevalence Pre-test R=-0.22, P=0.02 R=- 0.48, P=0.000 R=-0.10, P=0.310 

Post-test R=-0.321, P=0.001 R=- 0.248, P=0.013 R=-0.355, P=0.000 

Discussion 
   After stool analysis and distribution of fo-

od-borne parasites among the students sam-

ple, there was a higher prevalence of parasit-

ic food borne infection for educated group 

than the control group with an overall per-

centage of parasitic infections accounting for 

more than half before the program imple-

mentation. This more or less agreed with the 

UNICEF (2000); Egwunyenga and Ataikiru 

(2005); Houmsou, et al. (2010), who report-

ed a prevalence of 57.70% & 58.5% parasit-

ic infection among Nigeria schoolchildren 

respectively, Escobedo et al. (2008), who re-

ported that the overall prevalence of intesti-

nal helminthes was 59.5% in Pinar del Rio, 

Cuba and with Mehraj et al. (2008), who in 

Pakistan reported prevalence of 52.8%. 

   The present study showed that food-bor- 

ne parasites rate was less than that reported 

by Egyptian authors, which was 60.2% in 

Tamouh (Shalaby et al, 1986); 88.5% in De-

mo village (El-Gammal et al, 1995); 84.6% 

in Gharbia primary school (Abo Al-Azm et 

al, 1997). El Shazly et al. (2006) in Manso-

ura City reported that parasites in a descend-

ing order were H. heterophyes 6.4%, E. ver- 

micularis 3.9%; H. nana 2.2%; S. mansoni 

0.5%; T. colubriformis; S. stercoralis and F. 

gigantica  0.2% of each, and  T. saginata, A. 

lumbricoides, and T. trichiuris was 0.1% of 

each.  Yones et al. (2019) in Assuit rural ar- 

eas reported that the prevalence of gastroint- 

estinal parasites was 56.3%, which were A. 

lumbricoides (11.4%), G. lamblia (10%), E. 

coli (9.7%), A. duodenale (8.7%), E. histoly-

tica/dispar (8.1%), C. parvum (3.3%), B. ho-

minis (2.4%), E. vermicularis (1.7%) and H. 

nana (1.1%). A single parasite was in 64.8% 

of children. 23.1% & 12.1% had double and 

multiple parasitic infections respectively.  

   Abroad, the prevalence of food-borne par-

asites in Syria was 67.6% (Shhadah and Du-

bush, 2007), in Pakistan was 66% (Ullah et 

al, 2009), and in Sudan was 90.4% (Abdel-

Aziz et al, 2010). The prevalence of food-

borne parasites was higher than in Gharbia  

Governorate urban squatter areas which was 
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35.2% (Yassien et al, 1996); 31.5% (Mah-

fouz et al, 1997), but 29.2% Zagazig City 

(Wafik  et al, 2007). In Minia Governorate, 

29.3% & 34.25% were reported (Ibrahium, 

2011). In Damietta Governorate, Mohamm-

ed et al. (2012) reported 30.7%. In Sohag 

Governorate, El Masry et al, (2007) reported 

38.5% and in Dakahlia Governorate, Amin, 

(2007) reported 37.31%. 

    Abroad, in Turkey prevalence of food-bor- 

ne parasites were 31.0% (Ostan et al, 2007). 

In occupied Palestine from 32.0% to 41.5% 

were reported (Bdir and Adwan, 2010). 

WHO (2020) reported that about 24% of the 

world population were infected with soil-tra-

nsmitted helminthes, whereas over three 

bill-ion were infected with parasites but 

without any clinical symptoms.       

   In the present study, after health education 

and treated, the prevalence of the food-borne 

parasites markedly decreased from 63% to 

35.0% with a 28.0% reduction, but in con-

trols the prevalence decreased from 46.6% 

to 37.5% with a minimal of 9.0% reduction. 

The decrease in prevalence rate of food-bor-

ne parasites was significant in the intervened 

group, while the decreased in control was 

not significant (z=0.94, p=0.34). The differ-

ence between both groups was highly signif-

icant (0.000). Thus, health education inter-

vention decreased prevalence of food-borne 

parasites among intervened children was 

more or less justified. This agreed with Kotb 

et al. (1998) in Egypt who reported a paral-

lel significant reduction of schistosomiasis 

infection in the intervention schoolchildren. 

Kanoa et al. (2006) in Gaza Strip found that 

the prevalence of intestinal parasites among 

school children aged 6-11 years old decrea-

sed from 21.5% to 5.1%, but was 3.4% in 

patients received treatment only and 1.62% 

in those both received treatment and health 

education, with higher significant difference. 

This agreed with Abu-Mourad (2006), who 

reported that at the environmental health 

awareness program beginning, prevalence of 

intestinal parasites and diarrhea was 29.8% 

&13.7% respectively, and decreased after 

the environmental health awareness progr-

am. WHO (2003) reported that over 3 billion 

people worldwide suffered from one or more 

parasites, which were widespread and led to 

morbidity and mortality among population. 

   In the present study, boys recorded higher 

prevalence of parasitosis than girls but with-

out significant difference. This was not surp-

rising, especially when one noticed that both 

sexes live in same community and sharing 

daily activities as farming and/or fishing. 

This agreed with Bayoumy et al. (2016), 

and El-monir et al. (2021).  

   In the present study, the mother education 

was of low level and social class of primary 

schoolchildren significantly affected parasit-

ic prevalence. This agreed with Pinar et al. 

(2004) in Turkey; El-Masry et al. (2007) in 

Upper Egypt; Amin (2007) in Lower Egypt, 

but disagreed with Corrales et al. (2006) in 

El Salvador, who reported that maternal lit-

eracy and education was not significantly 

associated with prevalence of rural parasites.  

   In the present study, the majority of parasi- 

tic infected children's mothers were house-

wives or farmers but without significant dif-

ferences. Egwunyenga and Ataikiru (2005) 

in Nigeria didn't find relationship between 

infections intensity and wasting, but children 

with high infections intensity were more stu- 

nted than others. WHO (2019) declared that 

an acceptable level of health for all people 

worldwide by the year 2030 can be attained 

via a fuller and better use of the world's re-

sources, a considerable part of which is now 

spent on arments and military conflicts. A 

genuine policy of independence, peace, dét-

ente, and disarmament could and must rele-

ase additional resources that could well be 

devoted to peaceful aims and in particular to 

the acceleration of social and economic de-

velopment of which primary health care, as 

an essential part, should be allotted its prop-

er share. A community health assessment gi-

ves organizations comprehensive informat-

ion about community's current health status, 

needs, and issues, which can help develop a 

community health improvement plan by jus-
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tifying how, and where the resources must 

be allocated to best meet community needs 

(CDC, 2024). 

   In the present study, level of the students' 

knowledge by the program showed that their 

total score level was poor in most of them in 

the pre-test. This agreed with Jay and Gove-

nlock (2004), who reported that the presence 

of significant gap in food safety knowledge 

of many participants surveyed. Also, this ag-

reed with Osaili et al. (2021), who in Jordan 

found that University Students had insuffic- 

ient knowledge, attitudes and practices sco-

res concerning trend during the COVID-19 

Pandemic. But, the present study showed si-

gnificant in knowledge improvements after 

program implementation and follow up tests 

among them, so that the majority had midd- 

le score level in pre-test while the great ma-

jority more than middle and high score level 

respectively in the second test with slight 

increase in the follow up test, which proved 

that after implementation of health educati-

onal program there was a significant kno-

wledge improvement. Minda et al. (2024) in 

Ethiopia reported that students magnitude of 

good self-hygiene was 59.2% (95% confide- 

nce interval was 55.1-63.0), and proportion 

<50% in latrine use (62.5%), regular hand-

washing (55.4%), and oral hygiene (55.2%) 

practices. However, they added that a consi- 

derable proportion of elementary school stu-

dents in Fiche had score poor personal hygi- 

ene practice.  

     In the present study, students two-thirds 

practiced low level of health habits comp-

ared to one-third had good level with signifi- 

cant improvement post program implement-

ation and most of the intervention ones had 

good level in health habits as well as perso- 

nal hygiene at post and follow up tests with 

also slight increase in follow up test, but in 

controls, there was insignificant change or 

improvement in their knowledge and per-

sonal hygiene. This agreed with Kotb et al. 

(1998), they in Qualyobia Governorate repo- 

rted significant improved in students' knowl- 

edge and attitude scores of intervention sch- 

ools of levels I & II a year after the health 

education program. Kanoa et al. (2006) and 

O'Reilly et al. (2008) found that the health 

education program improved  students' kno-

wledge and attitudes. Mwanga et al. (2015) 

in Tanzania reported that despite criticisms, 

after implementation of a participatory hyg-

iene and sanitation behavior proved to be us-

eful in empowering authorities to control po-

lluted  water, sanitation, and hygiene related 

to infectious diseases. Eriksson et al. (2022) 

reported that females generally practice bett-

er personal hygiene than males related to 

human culture. Albani et al. (2024) in Sudan 

reported that scores of school children had 

significantly better knowledge and practice 

scores after an oral health education pro-

gram. They added that giving theoretical and 

practical lessons on oral and dental health in 

school curricula can motivate them to main-

tain oral health care, and improved the oral 

health status. 

Conclusion 
   There was significance in total level of kn-

owledge, personal cleanliness, health habits 

and food-borne parasites rate after program 

implementation in post and follow up tests 

in interventions only with slight increase in 

follow up of knowledge, self-cleanliness and 

health habits without change in control.  

   Factors significantly affected prevalence 

of food-borne parasites was the low levels of 

both mother education and primary school-

children.      

   Authors' declaration: They declared that 

neither have any conflicts of interest nor rec- 

eived any funds. 

   Authors' contribution: All authors equally 
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work as well as wrote, revised and approved 

the manuscript publication. 

  Recommendations 
                To improve to pre-school and school aged 

children public health is a must:  

1- Periodic stool and urine examinations for 

of them at the beginning of each academic 

year for early detection and proper treatment 

of food and water borne parasites. 2- Health 
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education about hygienic behaviors and cle-

anliness should be at the school based clinic. 

3- Educating the schoolchildren about the 

mode of transmission of food & water borne 

parasites, treatment and prevention. 4- Illus-

trative posters on mode of transmission of 

food & water-borne parasites must be in all 

schools. 5- Improving environmental condit-

ions affecting food & water-borne parasites 

as well as arthropod-borne infectious diseas-

es under the world climatic changes must be 

in mind of the Public Health Authorities. 
References 
Abdel-Aziz, MA, Afifi, AA, Malik, EM, Ad- 

am, E, 2010: Intestinal protozoa and intestinal 

helminthic infections among schoolchildren in 

central Sudan Asian Pacific. J. Trop. Med. 3, 4: 

292-3. 

Abo Al-Azm, A, El-Sheikh, M, Yassin, A, 

1997: Prevalence of Schistosoma mansoni and 

intestinal parasites with evaluation of hepatic sc-

histosomiasis in a rural area after governmental 

efforts (Gharbia Governorate). J. Egypt. Pub. Hl-

th. Assoc. 72, 5/6:479-94. 

Abu Mourad, T, 2007: An evaluation of patie- 

nts' on primary care physicians: The use of EU-

ROPEP in Gaza Strip-Palestine. J. Med. Syst. 

31:297-503. 

Ahmed, M, 2023: Intestinal parasitic infections: 

A review. J. website https://www.gastro.res.org. 

ISSN 1918-2805 16, 3:127-40. 

Ahmad, N, Khan, M, Hoque, MI, Haque, R, 

Mondol, D, 2007: Detection of Entamoeba hist- 

olytica DNA from liver abscess aspirate using 

polymerase chain reaction (PCR): A diagnostic 

tool for amoebic liver abscess; Bangladesh Med. 

Res. Coun. Bull. 33, 1:13-20.  
Albani, GFAA, Abdelgadir, WI, Mohamed, A 

AA, Yousif, M, Mustafa, et al, 2024: The effect 

of an education program on school children oral 

health in Khartoum, Sudan. J. Multidiscip. 

Healthc. 17:1065-77.  

Amin, LA, 2007: Efficacy of health promotion 

program for intestinal parasitic diseases on prim- 

ary schools children and their families. N. Egypt. 

J. Med. 37, 1:42-57.  

Anh, NT, Madsen, H, Dalsgaard, A, Phuong, 

NT, Thanh, DT, et al, 2010: Poultry as reservo- 

ir hosts for fish-borne zoonotic trematodes in Vi-

etnamese fish farms. Vet. Parasitol. 169, 3/4: 

391-4. 

Bayoumy, AM, Ibrahim, WL, AbouElnour, B 

M, Said, AA, 2016: Parasitic profile among sch- 

ool children in El-Wadi El-Gadded Governora- 

te, Egypt. J. Egypt. Soc. Parasitol. 46, 3:605-12. 

Bdir, S, Adwan, G, 2010: Prevalence of intesti- 

nal parasitic infections in Jenin Governorate, Pa-

lestine: A 10-year retrospective study. Asi. Pac. 

J. Trop. Med. 9:745-7. 

CDC, 2024: Community Planning for Health 

Assessment: https://www.cdc.gov/public-health-

gateway/php/public-health-strategy/public-heal-

th-strategies-for-community-health-assessment-

health-improvement-planning.html 

CIA, 2010: Central Intelligence Agency: World 

Fact Book-Egypt http://www.cia.gov/library/pu-

blication/world-factbook/goes/eg.html#people. 

Corrales, LF, Izurieta, R, Moe, CL, 2006: As- 

sociation between intestinal parasitic infections 

and type of sanitation system in rural El Salva- 

dor. Trop. Med. Int. Hlth. 11, 12:18-21. 

Garn, JV, Wilkers, JL, Meehan, AA, Pfaden-

hauer, LM, Burns, J, et al, 2022: Interventions 

to improve water, sanitation, and hygiene for pr-

eventing soil-transmitted helminth infection. Co-

chrane Datab. Syst. Rev. Jun 21;6(6):CD012199. 

doi: 10.1002/14651858.CD012199.pub2. 

Egwunyenga, O, Ataikiru, D, 2005: Soil trans-

mitted helminthiasis among school age children 

in Ethiopia East local Government Area, Delta 

State, Nigeria. Afr. J. Biotechnol. 4, 9:938-41.  

El-Masry, HM, Ahmed, YA, Hassan, AA, Za- 
ky, S, Abd-Allah, ES, et al, 2007: Prevalence, 

risk factors and impacts of schistosomal and in- 

testinal parasitic infections among rural school 

children in Sohag Governorate. Egypt. J. Hospit. 

Med. 29:616-30. 

Elmonir, W, Elaadli, H, Amer, A, El-Sharka- 

wy, H, et al, 2021: Prevalence of intestinal para-

sitic infections and their associated risk factors 

among preschool and school children in Egypt. 

PloS One Sep 29;16(9):e0258037. doi: 10.1371/ 

journal.pone.0258037. 

El-Sayed, WMA, Abou-Bakr, AA, Morsy, T 

A, 2019: Oncogenic liver flukes acquired from 

eating raw or undercooked fish, & crabs. JESP 

49, 2:283-92.  

El-Shazly, AM, El-Nahas, HA, Soliman, MM,  

Sultan, DM, Abdel Tawab, AH, et al, 2006: 
The reflection of control programs of parasitic 

diseases upon gastrointestinal helminthiasis in 

Dakahlia Governorate, Egypt. J. Egypt. Soc. Pa-

rasitol. 36, 2:467-80.  

El-Wakil, ES, Zalat, RS, El-Badry, AA, 2023: 

https://www.gastro/
https://pubmed.ncbi.nlm.nih.gov/20149548/
https://pubmed.ncbi.nlm.nih.gov/20149548/
https://pubmed.ncbi.nlm.nih.gov/30230757/
https://pubmed.ncbi.nlm.nih.gov/30230757/
https://pubmed.ncbi.nlm.nih.gov/30230757/
https://www/
http://www.cia.gov/libr
https://pubmed.ncbi.nlm.nih.gov/35726112/
https://pubmed.ncbi.nlm.nih.gov/35726112/
https://pubmed.ncbi.nlm.nih.gov/35726112/
https://pubmed.ncbi.nlm.nih.gov/34587187/
https://pubmed.ncbi.nlm.nih.gov/34587187/
https://pubmed.ncbi.nlm.nih.gov/34587187/
https://pubmed.ncbi.nlm.nih.gov/16927862/
https://pubmed.ncbi.nlm.nih.gov/16927862/
https://pubmed.ncbi.nlm.nih.gov/16927862/
https://www.nature.com/articles/s41598-023-36320-z#auth-Eman_S_-El_Wakil-Aff1


 
 

181  

Mapping gut parasitism patterns in a cohort of 

Egyptians. Sci. Reports  13, Article: 9961.  

Eriksson, K, Dickins, TE, Strimling, P, 2022: 

Global sex differences in hygiene norms and th-

eir relation to sex equality. PloS Glob. Publ. Hl-

th. Jun 21;2(6):e0000591. doi: 10.1371/j.pgph. 

0000591. 

Escobedo, AA, Cafiete, R, Nufiez, FA, 2008: 

Prevalence, risk factors and clinical features ass- 

ociated with intestinal parasitic infection in chil- 

dren from San Juan Y Martinez, Pinar del Rio, 

Cuba. West Ind. Med. J. 57, 4:23-7. 

Fissiha, W, Kinde, MZ, 2021: Anthelmintic re- 

sistance and its mechanism: A review. Infect. 

Drug Resist. 14:5403-10. 

Gammal, N, Sayed, ElAS, Osman, FH, Salem, 

HS, 1995: Comparative study of parasitic infect-

ions among school children in two rural areas in 

Upper Egypt (Demo village) and Lower Egypt 

(Malames village). Egypt. J. Comm. Med. 3, 

1:25-30. 

Haridy, FM, Ibrahim, BB, Morsy, TA, Rama-

dan, NII, 1999: Human taeniasis and cysticerc- 

osis in slaughtered cattle, buffaloes & pigs in 

Egypt. J. Egypt. Soc. Parasitol. 29, 2:375-494.  

Ibrahium, AA, 2011: Prevalence and predispos- 

ing factors regarding intestinal parasitic infec- 

tions among rural primary school pupils at Minia 

Governorate, Egypt. Afr. J. Pub. Hlth. 2:e29. 

Jay, CD, Govenlock, L, 2004: A National Aust- 

ralian Food Safety Telephone Survey. J. Food 

Prot. 62, 8:921-8. 

Kanoa, B, George, E, Abed, Y, Al-Hindi, A, 

2006: Evaluation of the relationship between 

intestinal parasitic infection and health education 

among school children in Gaza city, Beit-Lahia 

village and Jabalia Refugee Camp, Gaza strip, 

Palestine. Islamic Univ. J. 14, 2:39-49. 

Kotb, M, Al-Teheawy, M, El-Setouhy, M, Hu- 

ssein, H, 1998: Evaluation of a school-based he- 

alth education model in schistosomiasis: A rand- 

omized community trial. East. Mediterr. Hlth. J. 

4, 2:265-75.  

Mwanga, JR, Kaatano, GM, Siza, JE, Chang, 

SY, Ko, Y, et al, 2015: Improved perceptions 

and practices related to schistosomiasis and inte- 

stinal worm infections following PHAST interv- 

ention on Kome Island, North-Western Tanzan- 

ia. Korean J. Parasitol. 53, 5:561-9. 

Mahfouz, AR, El-Morshedy, H, Farghaly, A, 

Khalil, A, 1997: Ecological determinants of int-

estinal parasitic infections among pre-school ch-

ildren in an urban squatter settlement of Egypt. 

J. Trop Pediatr. 43, 6:341-4.  

Mehraj, V, Hatcher, J, Akhtar, S, Rafique, G, 
Beg, MA, 2008: Prevalence and factors associ- 

ated with intestinal parasitic infection among ch-

ildren in an urban slum of Karachi. PLoS 3, 11: 

e3680. 

Oyeyemi, OT, Ogundahunsi, O, Schunk, M, 

Fatem, RG, Shollenberger, LM, 2024: Neglec- 

ted tropical disease (NTD) diagnostics: Current 

development and operations to advance control. 

Pathog Glob. Hlth. 118, 1:1-24.  

Minda, GH, Tola, H, Amhare, AF, Kebie, A, 

et al, 2024: Personal hygiene practice and assoc-

Iated factors among elementary school students 

in Fiche Town, Oromia, Ethiopia. BMC Infect. 

Dis. 24, 1:781. doi:0.1186/s 12879-024-09665-7. 

Morsy, ATA, Saleh, MSM, Morsy, TA, 2014: 
Zoonoses from pets horses, donkeys and mul-

es: With special references to Egypt. J. Egypt. 

Soc. Parasitol.  44, 1:79-96.  

Morsy, TA, Abou-Elmagd, AI, Abdallah, AM, 

El-Shahat, S, 2023: Assessment on food-borne 

diseases (gastroenteritis) with increased climatic 

conditions: A review article. JESP 53, 1:165-84.  

Elmonir, W, Elaadli, H, Amer, A, El-Sharka- 

wy, H, Bessat, M, 2021: Prevalence of intesti- 

nal parasitic infections, and their associated risk 

factors among preschool and school chi- ldren in 

Egypt. PLoS One Sep 29;16(9): e0258037. doi: 

10.1371/j.pone.0258037. 

O'Reilly, CE, Freeman, MC, Ravani, M, Mi- 

gele, J, Mwaki, A, et al, 2008: The impact of a 

school-based safe water and hygiene program on 

knowledge and practices of students and their 

parents: Nyanza Province, western Kenya, 2006. 

Epidemiol. Infect. 136, 1:80-91. 

Ostan, I, Kilimciogiu, A, Girginkardesler, N, 

Ozyurt, BC, Limoncu, EM, et al, 2007: Heal- 

th inequities: Lower socioeconomic conditions 

and higher incidences of intestinal parasites. 

BMC Pub. Hlth. 7:342-50. 

Osaili, TM, Al-Nabulsi, A, Taybeh, AO, 2021: 

Food safety knowledge, attitudes, and practices 

among Jordan Universities Students during the 

COVID-19 pandemic. Front. Publ. Hlth. Aug 30; 

9:729816. doi:10.3389/fpubh.729816.  

Papier, K, Williams, GM, Luceres, R, Ahmed, 
F, Olveda, RM, et al, 2014: Childhood malnut- 

rition and parasitic helminth interactions. Clin. 

Infect. Dis.  59:234-43.  

Pinar, O, Ertug, S, Gultekin, B, Onen, O, Be- 

ser, E, 2004: Intestinal parasites prevalence and 

related factors in school children, a western city 

https://www.nature.com/srep
https://pubmed.ncbi.nlm.nih.gov/36962769/
https://pubmed.ncbi.nlm.nih.gov/36962769/
https://pubmed.ncbi.nlm.nih.gov/?term=Fissiha+W&cauthor_id=34938088
https://pubmed.ncbi.nlm.nih.gov/26537035/
https://pubmed.ncbi.nlm.nih.gov/26537035/
https://pubmed.ncbi.nlm.nih.gov/26537035/
https://pubmed.ncbi.nlm.nih.gov/26537035/
https://pubmed.ncbi.nlm.nih.gov/26537035/
https://pubmed.ncbi.nlm.nih.gov/34587187/
https://pubmed.ncbi.nlm.nih.gov/34587187/
https://pubmed.ncbi.nlm.nih.gov/34587187/
https://pubmed.ncbi.nlm.nih.gov/34587187/


 
 

111  

sample-Turkey. BMC Pub. Hlth. 4:64-70. 

Sabry, AA, Morsy, ATA, Morsy, TA, 2012: 
Zoonosis from dogs with special reference to 

Egypt. J. Egypt. Soc. Parasitol. 42, 3:583-604. 

Sabry, AA, Fouad, MAH, Morsy, ATA, 2013: 
Zoonoses from cats: With special reference to 

Egypt. J. Egypt. Soc. Parasitol. 43, 1:429-46  

Shalaby, S, Labib, N, Amer, N, 1986: Epidem- 

iological pattern and hematological findings of 

parasitic infections in Egypt: Comparative study 

between rural & urban primary school children. 

Egypt. J. Comm. Med, 2, 1:99-112.  

Shhadah, S, Dubush, MKh, 2007: Prevalence, 

and effected factors of enteric parasites among 

children in Damascus Province. SCLA 4:7-18. 

Ullah, I, Sarwar, G, Aziz, S, Khan, MH, 2009: 
Intestinal worm infestation in primary school-

children in rural Peshawar Goma. J. Med. Sci. 7: 

2-9.  

Ulukanligil. M, 2006: The results of a control 

program carried out on school children for intes-  

tinal parasites in Sanliurfa Province, Turkey be-  

tween the years of 2001& 2005. Turk. Parazitol. 

Derg. 30, 1:39-45.  

UNICEF, 2000: Egypt Demographic and Health 

Survey Report. Http://www.unicef.org/egypt/eng 

child-healthbooklet_9 Jun PDF  

Wafik, W, Mohamed, N, Abass, S, 2007: Prev- 

alence of parasitic infections and related risk fa- 

ctors among primary school children in Zagazig  

district. Sci. Az. Med. Fac. (girls) 28, 3:279-93 

WHO, 2017: Recommends large-scale deworm-

ing to improve children’s health and nutrition. 
https://www.who.int/news/item/29-09-2017who-

publishes-recommendations-for-large-scale/dew 

orming-to-improve-children-s-health-nutrition. 
 WHO, 2019: Declaration of Alma-Ata. https:// 

www.who.int/publications-detail-redirect/declar- 

ation-of-almaata. Geneva, Switzerland.  

WHO, 2023: Soil-transmitted helminth infectio- 

ns. https://www.who.int/en/news-room/fact-she- 

ets/detail/soil-transmitted-helminth-infections. 

WHO, 2024: The 75
th
 General Assembly of the 

World Medical Association, held in Helsinki, Fi-

nland. https://www.wma.net/policies-post/wma/ 

declaration-of-helsinki.  
Yassien, AEN, Gamalat, MA, Abou-Sikeena, 

M, 1996: Human fascioliasis: Prevalence, and 

detection in Seiger, Tanta City, Gharbia Govern- 

orate, Egypt. J. Soc. Med. Microbiol. 7:376-84. 

Yones, DA, Othman, RA, Hassan, TH, Kotb, 

SA, Mohamed, AG, 2019: Prevalence of gastr-

ointestinal parasites and its predictors among ru-

ral Egyptian school children. JESP 49, 3:619-30. 
 

Explanation of figures 
Fig.1: Pre- and post-health education intervention (mean score) of food borne parasites in patients (n=100)  

Fig. 2: Pre- and post- intervention prevalence of food borne parasites in control (n=88)  

Fig. 3: Total knowledge score of study Significant improvement about parasitic food borne diseases by program p=0.000 
Fig. 4: Mean total knowledge scores of patients and control groups. 
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