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Abstract 

Background : Intestinal  parasitic infestations (IPIs) Worldwide endemic illness  especially in tropical and sub-tropical countries. Para-

sitic infestation are regarded as serious public health problem Objectives: To determine the prevalence and associated risk f actors of 

intestinal parasites among primary  school children in Hodeidah , Yemen. Methodology: A cross-sectional descriptive study ,  a total of 

421 stool samples were collected from students , aged 6 – 14 years , 268 males and 153 females .This specimens were examined by di-

rect microscopic technique for the presence of intestinal parasites and using the validated questionnaire. Results: Revealed that out of the 

421 stool samples collected from schools children in in Hodeidah city in Yemen, 338 cases were found positive for gastrointestinal para-

sites with an overall prevalence rate of 80.28 %. The study revealed that the prevalence of gastrointestinal parasites was 64 % of males 

and 36% of females. The highest prevalence rate (47.92%) was reported among the 12-14 years age group. Overall, protozoa infections 

were higher than the helminthes infections namely 191 cases (45.3%) of  Entamoeba histolytica and 107 (25.4%) of Giardia lamblia  

that were the commonest IPI identified.  On the other hand , major risk factors were recorded that seem  to have effect in the transmission 

of IPI . 84.32 % (n: 355) , 76.96 % (n:324 ) of children in primary schools had sewage at home and school respectively. The Knowledge 

Attitude and Practices (KAP) for prevention of IPI in children  were assessed, 46.08 % of children had hand washing before eating , 

41.33%  had hand washing before and after log in bathroom. On the other hand , 11.08 % had lesson of IPI prevention from schools radio.  

On the other mean , a high prevalence rate of IPI was reported amongst 421 primary school children, with varying prevalence of protozoa 

depending on geographical locations of the district (p – value < 0.001). There was statistical association between IPI and the age and sex 

categories that have been sampled for this study (χ²= 9.72 ; p - value = 0.0077), there were environmental factors that contributed greatly 

to the prevalence of the disease, especially proximity to the sewage system. Conclusion: confirmed that drinking untreated water, not 

washing hands after defecation and contact with animals was a significant risk factor with parasitic infections. 
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1. Introduction  
IPIs are known to be one of the most prevalent global diseas-

es, especially in tropical and sub-tropical areas [1]. The reason 

why IPIs have been categorized under a major health concern is 

that they may result in iron deficiency anemia, weight loss, mal-

nutrition, and a variety of other health problems [2]. When it 

comes to protozoal parasite, the most predominant one among the 

two is Giardia lamblia, which affects about 200 million people 

worldwide [3]. 
The occurrence of IPIs is very much linked to lack of sanitary 

conditions, unsafe drinking water, and poor personal hygiene [4]. 

According to epidemiologic studies, proper hygiene and sanita-

tion facilities as well as safe drinking water can effectively pre-

vent IPIs. Apart from being diseases, the impact of such infec-

tions is also felt in the realm of economics. 

It has been established that there exists a connection between 

gut parasites and nutrition status, whereby both infection preva-

lence and intensity are affected by malnutrition [6]. Direct-

cycling parasites are spread through feco-orally, using nutrients 

from their hosts, leading to tissue and organ damage. In addition 

to all these harmful effects, IPIs have been associated with in-

creased risks of anemia, malnutrition, weight loss, behavioral 

problems, and physical and cognitive impairment depending on 

the health status of the host [7]. 

On a global level, over two billion cases of intestinal parasite 

infections have been reported, and around one-third are affected 

by severe morbidities from these infections. There are about 300 

mil-lion people with severe illnesses related to these infections, 

with at least half being school-aged children. While IPIs may 

affect people of any age, children are the most susceptible, espe-

cially in tropical and sub-tropical environments. Factors associat-

ed with IPIs include poverty, unhygienic habits, low maternal 

education, many family members, and past intestinal infections 

within the family [8,9]. 

Among other causes, IPIs are the top causes of illnesses in 

developing countries, like Yemen, where Hodeidah governorate 

experiences such cases frequently. School-age children form the 

group most vulnerable to such diseases [10]. It has been proven 

through research that school-aged children living in poorer and 

middle-income countries are highly vulnerable to initial IPIs [11]. 

For instance, in Yemen, IPIs are directly associated with insuffi-

cient sanitation, unclean water sources, poor hygiene practices, 

illiteracy, tropical weather, and poverty. Despite their prevalence, 

there is still very little information about the epidemiology of IPIs 
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in Yemen. It is for this reason that the aim of this study was to 

establish the prevalence rates of IPIs and the associated risk fac-

tors among primary school children living in rural and urban 

settings of Hodeidah, Yemen. More specifically, the study in-

tended to: To identify  the social determinants , environmental 

determinants , and risk factors of IPIs in Hodeidah , Yemen. To 

investigate the existing knowledge, attitude and practice (KAP) 

on prevalence, prevention, and control of IPIs among age school 

in Hodeidah, Yemen. 

 
2.Methodology  

2.1. Study area 
This study was conducted in three districts  of the center gover-

norate, namely: (Al-Hali, and Al-Hawk ) and three schools of all  

districts. And selected six districts of outside the gover-

norate ,namely: (Al-Dahi, Zabid, Al-Garahi, Al-Zuhra, Al-

Marrawa and Bajel) and two schools of all districts and all school. 

22 questionnaire who have age 7 to 13 years will be division of 

the questionnaire on a total of males and females to be determine 

the percentage affected  disease. This area also had several out-

break in acute watery diarrhea (AWD) namely induced by chol-

era that causes co-infection with IPIs [12,13] 

 

2.2. Study design 
A cross-sectional survey from urban and rural was conducted on 

the primary school children who are selected the simple random 

sample from urban and rural of the primary school children from 

6 to 14 years. The study used a validated questionnaire and stool 

test. 

2.3. Ethical consideration 
A request for approval of a scientific research concerning the 

prevalence intestinal parasitic infection among school children in 

the Hodeida governorate center and directorates was submitted 

by the education office. Approval was also obtained from the 

head teachers of all selected school and from parents or guardians 

of the children. The participants were given adequate information 

about purpose and importance of study. The written consent was 

obtained from the study participants and also their personal in-

formation was kept confidential,  the end of the laboratory exam-

ination and all infected children were treated with appropriate 

medications like Albendazole for nematodes and metronidazole 

for protozoan infection, as prescribed by physician. 

 

2.4. Sample Size 
The sample size was determined using the Cochran formula with 

estimated prevalence of 50% 

                        n₀ = (Z² × p × (1 − p)) / d²                  Equation (1) 

 

d2 Where; N - Minimum number of sample required  Z 

- Standard normal distribution at 5%  significance level (1.96)  , 

P - Estimated prevalence of (50%, 0.5) . D- Design effect (1) . d- 

Degree of precision (5%, 0.05) , N = 1.962(0.5) (1-0.5)1 ,  0.052 , 

N = 421 [14,15] . 
 

2.5. Data collection and questionnaire 
Data collection was carried out by self-administer  question-

naire from students  and  the parents of students, included the 

infected  about socio-demographics, environmental condition, 

previous history of intestinal parasitic infection and behavior Ural 

sanitary habits. 

 

2.6. Laboratory Analysis 
Students or mothers were asked to collected the stool speci-

men for analysis. Material for examination was collected in the 

morning before defecation. Stool specimens were collected from 

all students and keep in a labeled plastic container. This speci-

mens were examined by direct wet mount, Lugol’s Iodine tech-

niques for the presence of intestinal parasites [16] . 

 

 

 

2.6. Statistical analysis 

After the data were collected, they were coded and transferred 

into specially designed formats to be suitable for computer feed-

ing. Verification processes were carried out to avoid any errors 

during data entry. Data were fed to the computer and analyzed 

using Excel software 22 .Descriptive analysis was used to make 

comparisons among categorical variables. 

 

3. Results  
3.1. Age and sex of subjects 

An in period from January 2019 to May 2019 was reported in 

collaboration with Education Office of Hodeidah , Ministry of 

Education ,Yemen. 421 children of primary  schools  aged  from  

6 to 14 years. The age range of children was 8 years . In terms of 

gender, the respondents were mainly male (64 % ; n=268) com-

pared to females, (36 % ; n=153). (Table 1 and Figure1). 
 

Table 1. Distribution  age of subjects (N : 421) 
 

Total Female Male Age 

52 22 30 6- 8 Year 

176 79 97 9 - 11 Year 

193 52 141 12 - 14 Years 

421 153 (36%) 268 (64%) Total 

 

 

Figure 1.  Sex distribution of subjects (N: 421) 

3.2.  Prevalence of IPIs  in children of primary  schools  

IPIs according to the general characteristics of subjects are 

showed in Table 2 and Figure 2.  Males 211 children (62.42  %) 

were more than  to have IPI infection than females 127 children  

(37.58%) .  However, children aged from 12-14 years were more 

susceptible to have IPI of in 162 children (47.92 %) . There was 

statistical association between IPI and the age and sex categories 

that have been sampled for this study (χ²= 9.72 ; p value = 

0.0077). As noted earlier, this is primarily driven by the dispro-

portionate number of males in the 12–14 age range compared to 

females. 

 

3.3.  Effect of Residence on IPIs 

The relationship between presence of the IPI and accom-

modation in urban and rural  was summarized in Table 3. 

46.44 %  (n : 157 ) of IPI were from school of urban area; where-

as 53.55 % (n: 181 ) were from rural  area, 56.7% were from rural 

area (Table 3 and Figure 3) . There exists a statistically signifi-

cant (p - value = 0.00076) relationship between the district and 

the kind of protozoal infection in the primary school children. 

This means that there is no random occurrence of these particular 

protozoa, and thus it can be assumed that some geographical 

elements have an effect on their presence. 
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Tables 2. IPIs in primary school children according to  sex and ages (n: 338 ) 

 

Table 3. Distributions of  protozoa  in primary school children of different districts 
 

p – value  

 

χ² 
Total Giardia lamblia Entamoeba histolytica Entamoeba histolytica and 

Giardia lamblia 

Hymenolepis nana Districts 

% n Female Male Female Male Female Male Female Male 

 

 

 

0.00076 

 

 

 

 

47.69 

10.4 35 0 11 10 12 0 0 1 1 Bajel 

7.4 25 0 8 10 5 0 0 1 1 Al-Marrawa 

11.2 38 2 2 10 19 0 2 1 2 AL Dihi 

5.6 19 2 2 4 10 0 0 1 0 AL Zohra 

5.3 18 4 5 3 4 0 0 1 1 Zabid 

10.9 37 0 3 15 15 2 2 0 0 AL Garrahi 

15.7 53 11 9 17 9 4 2 0 1 AL Hali 

14.8 50 0 23 0 23 0 4 0 0 AL Hawak 

 

 
Figure 2. IPI infected and non – infected  in primary children schools 

according to sex 

 

Figure 3.  IPIs in primary children schools according to residency    

3.4.  Symptoms of IPIs in children of primary  schools  
In addition, the clinical findings were diagnosed and record-

ed as usually in some children primary  schools (Table 5) , 23 % 

(98 cases)  of abdominal pain , 4.28 % (18 cases) of   bloody 

diarrhea , 9.26 % (39 cases ) of stomach cramp and nausea . On 

the other hand , 10.93 % (46 cases ) of  absent from schools be-

cause abdominal pain .  17.43 % (73 cases ) visited medical  doc-

tor  with  above symptoms . There exists a statistically significant 

difference (p value < 0.0001) in the response rate frequency dis-

tribution for each of the five symptoms questioned. In other 

words, there are differences in the pattern of experiencing these 

symptoms by the children, either directly or through its effects 

such as missing school. It is because “Pain/Loss of appetite” or 

“School absence,” for instance, was answered “Sometimes” or 

“Usually” much more frequently than “Diarrhea/Blood/Itching,” 

where the number of “Never” and “Rarely” were higher. 

 

3.5.  Knowledge , attitude , practices and for IPIs prevention 

The knowledge , attitude , practices (KAP) were assessed  

and recorded in (Table 6) , 46.08 % of children had hand washing 

before eating , 41.33%  had hand washing before and after log in 

bathroom. On the other hand , 11.08 % had lesson of IPI preven-

tion from schools radio . There is a highly statistically significant 

variance (p value < 0.0001) regarding how the children have 

described their engagement with these behaviors. There is an 

organized distribution of the answers and not a random one since 

there is a marked difference between those who follow the habits 

and those who do not. For example, behaviors such as "Vegetable 

washing" and "Hand washing before eating" have very high per-

centages of "Usually" while "Swimming pool" and "Parasite 

awareness" have much higher percentages of "Never."  

 

3.6. Risk factors of IPIs in children of primary  schools 
Major risk factors were recorded that seem  to have effect in 

the transmission of IPI (Table 7) . 84.32 % (n: 355), 76.96 % 

(n:324) of children in basic schools had sewage  at home and 

school respectively ; of those children 81 % had IPI namely pro-

tozoa and helminthes . The difference between "Yes" and "No" 

responses among these risk factors is significantly statistically 

different (p value < 0.0001). It suggests that there is a lack of 

uniformity regarding the reporting of these risk factors by the 

children from the sample under investigation. Certain risk factors 

like "Sewage near safe water" and "Sewage near school" have 

extremely high numbers of "Yes" responses as opposed to factors 

like "Eating with friends at school." 

 

 

 

 

 

 

 

p – value  χ² IPI Positive ( n : 338) IPI 

Female Male Sex 

 

 

0.0077 

 

 

 

9.72 

 

% n % n Ages (Year) 

5.62 19 6.80 23 6- 8 

18.05 61 21.60 73 9 - 11 

13.91 47 34.02 115 12 - 14 

37.58 127 62.42 211 Total 
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Table 5.  Common symptoms of  IPI in primary  children schools 

Questions 

 

 

Studied sample (N=421) 

Never Rarely Sometimes Usually χ² p – value 

No. % No. % No % No %   

1. Do you complain of pain at abdominal region and 

loss of appetite? 

15 3.56 75 17.81 233 55.34 98 23.28  

 

 

271.22 

 

 

 

 

< 0.0001  

 

2. Do you complain of diarrhea accompanied by the 

blood ,secretion mucosa and anal itching 

147 34.92 112 26.60 144 34.20 18 4.28 

3. Do you go to the doctor when you have severe 

diarrhea intermittently? 

47 11.16 135 32.07 166 39.43 73 17.43 

4. How many times you wake up suddenly and  have 

stomach cramps and nausea? 

57 13.54 119 28.68 206 48.93 39 9.26 

5. Do you absent from school because of pain in the 

abdomen or diarrhea? 

57 13.54 93 22.09 225 53.44 46 10.93 

 

Table 6.  KAP of   primary  children schools for IPIs prevention (N:421) 
Questions 

 

 

Studied sample (N=421) 

Never Rarely Sometimes Usually 

No. % No. % No % No % 

1. Do you go to  the school Bathroom to spend your need? 102 24.23 107 25.24 146 34.68 66 15.68 

2. During the school years have you ever received lessons or 

heard on school radio about parasitic diseases? 

166 39.43 122 28.98 83 19.17 50 11.88 

3. Do you the family at home you wash vegetables before eating? 3 0.71 40 9.50 116 27.55 262 62.23 

4. Do you the family at home you wash hands before eating ? 7 1.66 66 15.68 154 36.58 194 46.08 

5. Do you are keen on the hand washing before and after log in 

the bathroom. 

14 3.33 97 23.04 136 32.30 174 41.33 

6. How many times a week dealt with meal with family member  

of the family in restaurants outside the home. 

161 38.24 146 34.68 84 19.95 30 7.13 

7. How many times I went to pool or swimming ? 193 45.84 125 29.69 92 21.85 11 2.61 

 
Table  7. Common risk factors  of  IPI in primary children schools (N : 421) 

Variables Yes No 

No. % No. % 

Do you sewage near to the sources ,safe drinking water in your home? 355 84.32 66 15.68 

Do you live in the neighborhood surrounded by sewage where about of wheat? 237 56.29 184 43.71 

Do you eaten together with your friends in the scissors school? 132 31.35 289 68.65 

Do your friends are keen on the hand washing before and after eating? 306 72.32 115 27.32 

Do you sewage near or its  surrounded to  the school? 324 76.96 97 23.04 

Have you ever heard for parasitic diseases? 233 55.34 188 44.66 

Have you ever I was infected by parasitic 197 46.79 224 53.21 

Do you have friends in the neighborhood or school infected with parasitic diseases? 42.99 181 57.01 240 ؟ 

Do you a family member infected with parasitic diseases47.27 199 52.73 222 ؟ 

Do you know how or by any methods the parasitic are transmitted to human? 284 67.46 137 32.54 

 

 

 

Figure  4. Common causative agents  of IPI in primary  children schools 

in urban 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 6.  Common causative agents  of IPI in primary  children schools 

in rural  

 

 

 

 

 

 

 

 

 



24 Abhath Journal of Basic and Applied Sciences 
 

4. Discussion  
IPIs are endemic throughout the world and have been iden-

tified as one of the major concerns affecting the public health 

sector, especially in many tropical and sub-tropical nations. This 

is due to their association with poor sanitation measures, lack of 

access to clean drinking water and poor personal hygiene. Varia-

tions exist among the prevalence of these factors in different are 

as [17]. Protozoans parasites, especially Entamoeba histolytica 

and Giardia lamblia are the most common causes of these infe-

tions in the study sample. Fecal-oral transmission either through 

direct human contact or consumption of contaminated foods and 

water constitutes the mode of transmission [18]. The prevalence 

rate of gastrointestinal parasites infections among school children 

in Al-Hodeida city was found to be 80% which is higher when 

compared with prevalence rates in Taiz city (38.2%; Talal Al-

Harazi et al., 2016) [19] and Sana'a city (40%; Alyousefi et al., 

2011) [20] . This variation could be due to various factors like 

diagnostic methods used, health consciousness, standard of living, 

geographic position, environmental sanitation, source of water, 

season, educational background of the families, and so forth. 

Further, it was noted that boys exhibited greater prevalence 

rate for gastrointestinal parasites (64%), while females showed 

lesser rate (36%). This was similar to the work of Muhajir et al. 

(2017) at Al-Kalkala, where the prevalence rate among boys 

(16.5%) was higher than in girls (13.5%) [22]. Contrary to this, 

Hala et al. (2017) found the prevalence rate among females 

(38.8%) to be higher compared to that among males (32.8%) [23]. 

The other important predictor associated with parasitic infection 

was age, which showed maximum prevalence (47.92%) in age 

group 12-14 years. This observation supports Hala et al. (2017) 

who recorded maximum prevalence rates in age group 10-1. On 

the other hand, Magambo et al. (1998) observed that maximum 

prevalence was seen among children aged 6-10 years. The reason 

behind this observation could be the behavior and lack of aware-

ness regarding transmission of IPIs [24].  

More protozoa infections were reported than helminthic in-

fections in this research. The main intestinal parasites in school 

children included Entamoeba histolytica (n = 191) and Giardia 

lamblia (n = 107) which is consistent with earlier works done on 

Yemeni children [19]. Variation in the prevalence rate of intesti-

nal protozoa might be due to differences in water quality, toilet 

facilities, personal hygiene habits, and the consumption of un-

cooked vegetables. Increased incidence of infection was recorded 

among younger children aged 6–14 years and among rural chil-

dren (n = 181, 53.55%) compared to urban children (n = 157; 

46.44%). These findings are supported by multiple studies [25 - 

27]  and has been well documented.   

On the other hand, some research has been noted about IPIs 

co-infection. Among Entamoeba, E. histolytica is the primary 

species responsible for the infection. In a systematic review of 

227 research studies conducted across 30 countries in America 

between 1990 and 2022, it was noted that Entamoeba infection is 

common, with E. coli being the most prevalent species (21%). E. 

histolytica was recorded in 22 countries with a prevalence rate of 

9%. Most studies depended on microscopical diagnosis, and near-

ly half of the studies could not identify the species [28].   

Co-infections from other microorganisms, such as 

cholera [29-31], should also be considered since the effects of the 

treatment on one particular organism will probably not be enough 

to alleviate symptoms and stop the spread. Preventative methods, 

such as education, sanitation, clean water supply, and regular 

deworming campaigns, are necessary in order to decrease both 

mono- and poly-parasitism in this group. 

This issue, among others, is undoubtedly influenced by be-

havioral factors, such as playing in soil and water that have been 

contaminated, little understanding of how IPI can be acquired, 

and poor environmental cleanliness. The other contributory fac-

tors are the non-use of toilet facilities, lack of adequate water 

sources, insufficient knowledge and hygiene measures, as well as 

lower standards of living. They are often identified as key factors 

responsible for the prevalence of intestinal parasites among rural 

communities over urban areas. 

5. Conclusion  
This study demonstrates a very high prevalence of intestinal 

parasitic infestations (80.2%) among primary school children in 

Hodeidah, Yemen, confirming that IPIs remain a major public 

health problem in this setting. Infections were more frequent 

among males and were highest in the 12–14-year age group. Pro-

tozoan parasites predominated over helminths, with Entamoeba 

histolytica and Giardia lamblia being the most commonly identi-

fied species. The high burden of infection was closely associated 

with environmental and behavioral risk factors, including the use 

of untreated drinking water, inadequate hand hygiene practices 

after defecation, and contact with animals, as well as poor sanita-

tion facilities at home and in schools. The low level of knowledge, 

attitude, and practices regarding IPI prevention among school 

children further highlights gaps in health education and preven-

tive measures. The study recommended  " Improvement of Water 

and Sanitation: , School-Based Health Education; Promotion of 

Hygiene Practices ; Periodic Screening and Treatment: Commu-

nity and Parental Involvement and Further Research 
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