



A survey of intestinal parasitic organisms among pupils of a rural public primary school in Imiringi, Ogbia, Bayelsa State, Nigeria


Abstract	Comment by USER: Please organize the abstract and state the study objective, as well as the total number of students (including the breakdown by gender), the identified parasites, and the students' ages.
Infections of intestinal parasitic organisms are globally recognised as serious public health issue.  The infections are mostly pronounced in communities with no regard for personal cleanliness and poor attitude to environmental manipulation for disease mitigation. This study examined a rural primary school pupils for the prevalence of intestinal parasitic organisms. The study assay stool samples from 150 pupils from 6 classes.  The stool samples were proceed using formalin ether sedimentation concentration technique and slides examined under light microscope. The observed parasites were identified based on morphological features and counted accordingly. A total of 41 (27.3 %) pupils were infected and 109 (72.7%) were not infected. A total of 108 intestinal parasites from 6 taxa were reported. Pupils in senior primary classes, primary 4-6 were less infected and pupils in lower primary, primary 1-3 were the most infected. Female pupils were more infected when compare with the infection rate in males. Parents’ educational exposure and occupational type portrays a critical index impacting children vulnerability to infections of intestinal parasitic organisms. The assemblage of 6 taxa of parasitic organisms among the primary school pupils may be health implicating, and there is tendency of nutritional impairment and other related problems.  Therefore, school deworming programs should be intensified in the area, and teachers also should emphasize on the necessity for proper sanitation in school and at home.   
Key words: Intestinal parasites, Parents, Pupils, Public health Primary school, 	Comment by USER: .

Introduction
[bookmark: _Hlk235427899][bookmark: _Hlk235427429][bookmark: _Hlk235432074][bookmark: _Hlk241275895]Infections of intestinal parasites occur virtually in every nation of the world. It is a critical cause of morbidity globally, particularly in low-income countries with inadequate attitude toward sanitation. The intestinal parasites are grouped among the neglected tropical disease. Fauziah et al. (2022) reported that intestinal parasites are the most commonly experienced cause of disease incidence affecting humans in developing countries of the world. They are both protozoa and helminths, inhabiting the gastrointestinal tract of animals including man (Ahmed, 2023; Braseth et al., 2021). Braseth et al. (2021) further reported that these parasites colonized the human digestive tract, leading to gastroenteritis.  However, the frequency of intestinal parasites displays a wide variation globally, where the incidence and prevalence of disease parallel the frequency of parasites in endemic versus non endemic locations (Braseth et al., 2021). According to Ahmed (2023) organisms under the auspices of intestinal parasites pose global health threat, affecting a greater population of the world. In separate studies, Oyebamiji and Hassan (2021) and Yawson et al. (2018) opined that, the most commonly encountered parasitic infections emanate from intestinal worms on the trio of Hookworms, Ascaris lumbricoide and Trichuris trichiura which falls under the auspices of gastrointestinal or soil transmitted helminths, mostly influencing the less exposed populations across the world. Elsewhere, it was reported that intestinal parasitic worms are grouped among the most prevalent in Nigeria (Ito & Egwunyenga, 2023), occurring in all the thirty-six states including the federal capital territory (Oyeyemi & Okunlola, 2023; Idowu et al., 2022).
[bookmark: _Hlk235430282][bookmark: _Hlk235431041]Diseases of intestinal parasites are often reported in third world countries. However, globalization of food, international travel and migration has promoted fast increase of disease incidence of intestinal parasites among developed countries of the world (Ahmed, 2023). These parasitic organisms are contracted by means of contaminated food, water and soil (Ezenwaka et al., 2026; Taherahmadi et al., 2026; Ahmed 2023; Campbell et al., 2016), mostly due to unawareness. The contamination of food, water or even soil with parasitic worms constitutes a major global public health threat (Taherahmadi et al., 2026; Ito & Egwunyenga, 2023; Campbell et al., 2016). The burden of infections of intestinal parasites are obvious in communities with poor hygiene habit, intense poverty, unawareness and lack of access to clean water.  Njambi et al. (2020) and Aleligh et al. (2015), submits that limited awareness level may prompt disregard for hygiene practice and may cause outbreak of intestinal parasitic infections. 
[bookmark: _Hlk241273852][bookmark: _Hlk235433195][bookmark: _Hlk235439132]The burden of intestinal parasitic infections is mostly suffered by school aged children (Njambi et al., 2020; Aleligh et al., 2015). Ezenwaka et al. (2026) and Taherahmadi et al. (2026) reported that children with the attitude of careless playing habit around contaminated substance like soil, water or even food are considered most vulnerable.  School pupils frequently display contact with contaminated surfaces and exhibit inadequate hand washing, attitudes which increase susceptibility to intestinal parasites.  School children may by means of playing accidently ingest infective stage of these parasites and become infected.  In infected children, intestinal parasites may prompt diarrhoea, weakness and loss of appetite (Johnson, 2024; World Health Organisation, 2023). However, in more severe cases, there could be interference of the sequence of nutrient absorption and impairment of growth sequence (Maaji & Sani, 2026; Hajare et al., 2021; Omalu, et al., 2013). Alum et al. (2010) submit that infections of intestinal parasites compromised the quality of human life since inception of creation. In many scenarios, infections of intestinal parasitic organisms on school children may impact on school attendance and performance in a negative manner. Therefore, a good understanding on the current status of intestinal parasitic organism infections may improve attitude of the children, teacher, parents and community residents on infection prevention habits such as hand washing and avoidance of suspected risk factors. It may inform community development committee and school parents teachers association on the need to target health education campaigns to improve awareness on risk factors and risk behaviours and mitigation disease spread. Therefore, this study aimed to evaluate the current status of infections of intestinal parasitic organisms and rural school pupils.	Comment by USER: Please ensure that sources are written in italics throughout the article.	Comment by USER: Please list sources chronologically—from oldest to newest—throughout the article.
Materials and Methods
Study Area: This study was carried out in Imiringi community, Ogbia Local Government Area of Bayelsa State.  Imiringi is situated 12 kilometres away from Yenagoa, the capital city of Bayelsa State, in between Emeyal, Elebele and Otuasega communities. Imiringi is predominated by farmers and fishermen. The community is about 11 meters above sea level with a low-lying terrain vulnerable to flooding. The community is relatively an island surrounded by mangrove swamps, creeks and wetland with an average temperature approximately 26oC-36oC. The area experience two seasons such as dry season (November- March) and wet season (April - October) which is typical of a tropical climate.
Ethical Clearance: Ethical approval for the study was given by the ethical committee of the Department of Biology, Federal University Otuoke. However, the consent of the head mistress and parents were sought before the commencement of sample collection.
[bookmark: _Hlk241296251]Sample collection: A sterile specimen bottle was given to each of the randomly selected pupil for the study for the collection of stool samples in each class. A total of 25 pupils were selected from each class making a total of 150 faecal samples collected from primary 1- 6. The sterile specimen bottle was given to the pupils and the pupils brought a small sized portion of fresh stool sample the next morning. The specimen bottles were collected and identification numbers was assigned to each of it and were conveyed to the laboratory for parasitological screening of the stool for the presence of intestinal parasites. From the same child where stool was collected, personal and socioeconomic information was also collected orally and was documented against their bottles.
[bookmark: _Hlk235442066]Stool Analysis: Stool analysis was done using the formalin ether sedimentation technique as shown in Arora and Arora (2010), Collender et al. (2015) and Cheesbrough (2006). The fresh stool was adequately filtered and 1 gram of the filtered samples was taken from each specimen bottles and was carefully mixed with 7 ml of 10 percent formalin in a glass beaker and filtered again into a centrifuge tube. The tube was filled with 3 ml of ethyl acetate solution and mixed thoroughly with a sterilized improvised material. The tubes closed with rubber stopper and shaken properly. The solution was then centrifuge   at 2000 rpm for five minutes. The sediment was then examined on a clean glass slide covered with cover slip with a drop of iodine for parasites infective stage and were counted at x40 magnification using light microscope and the prevalence of intestinal parasites were expressed as the percentage of slides that were found positive for each parasite.
Identification of Parasites: Intestinal parasites from the sediments under examination was identified and grouped accordingly based on the morphological features such as shape, colour and size of the egg as shown in Arora and Arora (2010), Collender et al. (2015) and Cheesbrough (2006).
Data analysis: Data obtained in this study was analysed using descriptive statistics in SPSS version 23. Parasite prevalence was express using n x100/N where n is the individual parasite specie and N is the total intestinal parasites recovered in the study.	Comment by USER: Write under the heading: 
Statistical Analysis.
Results and Discussion
Occurrence of Intestinal Parasitic organism Among the School Pupils
The study tested the current status of intestinal parasitic organism among school age children of a public primary school in Imiringi. Stool samples was collected from 150 randomly selected pupils, among which 41 (27.3 %) were infected and 109 (72.7%) were not infected.


Figure 1 Infection rate intestinal parasitic organism in the study	Comment by USER: Please format the figures according to the journal's order or style.

[bookmark: _Hlk241296575]Infection rate against the pupils’ class sampled
The stool samples for this study were collected randomly from primary 1-6, so as to along children of all ages represented.  The infection rate was for primary 1, 2, 3,4,5 and 6 was 29.3 %, 22.0 %, 22.0 %, 14.6 %, 2.4 % and 9.7 % respectively. 	Comment by USER: Reference must be made to the table within the body of the study.
Table 1: Infection rate against the pupils’ class sampled

	Class 
	No. Examined 
	Infected 
	Percentage infected
	X2

	Primary 1
	25
	12
	29.3
	

	Primary 2
	25
	9
	22.0
	

	Primary 3
	25
	9
	22.0
	

	Primary 4
	25
	6
	14.6
	

	Primary 5
	25
	1
	2.4
	

	Primary 6
	25
	4
	9.7
	

	Total
	150
	41
	100
	.023



Prevalence of Intestinal Parasites in Relation to Sex
Among the sampled pupils, 62 were male and 88 were females. From the 41 infected pupils, 16 (39.0%) were males and the infection among female pupils was 25 (61.0%). The infection between male and females was differed significantly.	Comment by USER: Reference must be made to the table within the body of the study.

[bookmark: _Hlk235448412]Table 2: Prevalence of Intestinal Parasites in Relation to Sex
	Sex
	 Examined
	Infected 
	% Infected

	Male
	62
	16
	39.0

	Female
	88
	25
	61.0

	Total
	150
	41
	100



Influence of parents’ socio-economic status on the infection rate among the sampled pupils	Comment by USER: Reference must be made to the table within the body of the study.

Assessment of parents‘s socioeconomic status on infections rate revealed  that more pupils, 56.0%  came from homes whose parents educational qualification was ordinary school certificate. However, only 18.0% of the total pupils are children of university graduate. Nevertheless, the corresponding infection rate was 29.3%, 36.6%, 24.4% and 9.7% for pupils whose parents’ educational qualification was ordinary school certificate, primary education certificate, did not attend any educational level and university graduate respectively. 
 Influence on parents’ occupational level showed that children from homes whose parents were civil servant had infection rate of 14.6. However, farmer’s children had 36.5% and fisher men children had 26.8%.  Pupils whose parent are engaged in other occupational endeavor not specified above had infection rate of 22.0%.
Table 3: Impact of parents’ socio-economic status on the infection rate of pupils
	
	 
	Respondent (%)
	Infected (%)

	
	
	
	

	Educational qualification 
	SSCE	Comment by USER: Please clarify.
	84 (56.0)
	12 (29.3)

	
	Primary edu
	21 (14.0)
	15 (36.6)

	
	Non
	18 (12.0)
	10 (24.4)

	
	Graduate
	27 (18.0)
	4 (9.7)

	
	Total
	150 (100)
	41 (100)

	
	
	
	

	Occupation
	Civil servant
	20
	6 (14.6)

	
	Farming
	76
	15 (36.5)

	
	Fishing
	35
	11 (26.8)

	
	Others
	19
	9 (22.0) 

	
	Total
	150
	41(100)



Prevalence of Intestinal Parasitic organism Among the sampled pupils 
A total of 108 parasites were reported in this study, consisting of Ascaris lumbricoides 15 (13.9%), Ancylostoma species 17 (15.7%), Giardia lamlia 9 (8.3%), Enterobius vermicularis 15 (13.9%), Strongyloides stecoralis 31 (28.7%) and Trichuris trichira 21 (19.4%). The most prevalent intestinal parasitic organism in this was Strongyloides stercoralis with 28.7% and Giardia lamlia recorded the lest prevalence of 8.3%.	Comment by USER: Please verify and double-check the scientific names.

Figure 2: Intestinal parasitic organisms among the sampled pupils
Intestinal parasitic organisms portray important pathogenic agents perpetrating serious infections globally.  However, they are most associated with societies with attitude that undermine personal hygiene and neglect for proper sanitation. This study surveyed intestinal parasitic organisms among rural public primary school and reported parasite prevalence of 27.3%. Although, the prevalence rate for the intestinal parasites was smaller in this study compare to the reports of Omalu et al. (2013) and Njambi et al. (2020). Nevertheless, 27.3% prevalence rate is evidence that infections of intestinal parasitic organism remain a critical public health problem among primary school children in the study area. Flooding vulnerability and inadequate waste disposal structures characterizing the study area are known elements facilitating the spread of parasitic pathogens. The result of this study is in conformance with Ezenwaka et al. (2026) and Taherahmadi et al. (2026) who reported that school-aged children are the most vulnerable population for infections of intestinal parasitic organisms. Taherahmadi et al. (2026) also reported that children commonly play with soil and are proximal to most likely contaminated materials. The inability to adequately wash hands may also increases risk in children.  In this study, a greater number, 72.7% of the children were negative of the parasites. This observation could be attributed to the quarterly deworming excise often carried out by the primary health facilities in the state. 	Comment by USER: What is the incidence rate in the mentioned studies?	Comment by USER: Please write the entire article in italics.
The infection rate was uneven between class.  For instance, children in higher classes such as primary 4, 5 and 6 had lower infection rate of 14.6 %, 2.4% and 9.7% respectively. However, children in lower classes like primary 1-3 had higher prevalence rate, with primary 1, 29.3% having the highest infection rate. The high infection rate among children in lower primary is indicative of age-related behavioural difference among the children. The result suggests that older children may have improved attitude toward personal cleanliness. However, the younger children may be less consistent on matters regarding cleanliness. Nevertheless, the prevalence of intestinal parasites in this study points to the environmental degradation of the Niger Delta region and increase behavioural exposure observed in the study area. A greater population of the residents in Imiringi are farmers and fisher men which suggests high tendency for contact with soil and other contaminated materials. The community is surrounded with creeks and are prone to flooding, a scenario which may increases human vulnerability to infections of intestinal parasites in the area. The study firm the reports of Ito and Egwunyenga, (2023) who submit that intestinal parasitic worms are prevalent in Nigeria.	Comment by USER: The study discusses the findings in the order of their presentation.
[bookmark: _Hlk241293760]In this study, female pupils were more infected 61.0 % when compare to males. The infection rate between males and females was statistically significant. The high infection rate observed in female may be ascribed to the proportion of female examined against the number of males sampled. However, it contradicts Epenyong and Etim (2022) who reported more infection in males compare to females. The variation as seen in this study may be ascribed to exposure pattern for male and females peculiar to the study area.
In the study, children from parents with tertiary educational level had lower infection rate (Table 3) and pupils of parents with primary or secondary education reported higher infection prevalence. This result implied that parents’ educational level directly impacts on the children consciousness on disease prevention attitude. The result further indicates that academic exposure increases knowledge on the route of disease spread and increases awareness on the practical preventive measures. The knowledgeable parents are most likely to raise children in the consciousness of disease prevention and reduce burden within the family. On the contrary, the academically limited parents may raise children disregarding the significance of adequate sanitation and personal cleanliness, and increases the chances of disease susceptibility among the children.  This observation firm the summation that ignorance due to lower educational level may prompt inadequate application of sanitation infrastructure and may apparently prompt higher prevalence of intestinal worms among children (Ezenwaka et al., 2026; Campbell et al., 2016). From the result, pupils from farmers and fishermen had higher infection rate when compare with observation for pupils whose parents are civil servants. The observation among farmers suggests increased exposure due to frequent soil contact during farming activities. Similarly, fishing households may have frequent contact with likely contaminated creeks and river waters. In the study area, children assist their parents in occupational activities, a scenario that may increases the route of vulnerability among children. The study area (Imiringi) is predominantly occupied by farmers and fishermen and is surrounded by wetland and creek. The result in this study implies that parent’s occupation may predict household environmental exposure for intestinal parasitic agents.
[bookmark: _Hlk241296850]Intestinal parasitic organisms reported in this study was 108. This number was smaller than 175 reported in Epenyong and Etim (2022). The observed variation may be attributed to time and location of study.  The most prevalence parasite was Strongyloides stercoralis and Ancylostoma species was the least prevalence. Parasite prevalence in this study is indicative of environmental degradation. The result further submits that the environmental nature as seen in Imiringi and continuous oil exploration couple with occasional spills with no adequate remediation infrastructure encourages parasite bloom and increases disease burden in the area.  The assemblage of 6 taxa of parasitic organisms among the primary school pupils may be health implicating, there is tendency of nutritional impairment and other related problems. Therefore, there is need to double effort for school deworming program and teachers should lay more emphasis on the proper sanitation in school and at home.   


Conclusion
The study established that, infections of intestinal parasites remain a prominent health problem in the study area and should be treated as such. The academic exposure of parents may influence children’s pattern of living, with regards to disease prevention attitude and exposure to disease risk materials. Human surrounding including proximity to contaminated materials like creeks and soil may prompt increase infections for diseases of intestinal parasites among residents. Government and community leaders should ensure the availability of adequate sanitation legislation and infrastructure as a measure to reduce vulnerability to infections of intestinal parasitic organisms. 
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