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ABSTRACT

	

	
Aim: Parasitic infections caused by intestinal helminthes and protozoan parasites are among the most prevalent infections in humans in developing countries and cause significant morbidity and mortality.  It have been reported by various authors that Parasitic infections caused by intestinal helminthes and protozoan parasites  cause significant morbidity and mortality, iron deficiency aneamia, growth retardation in children and other physical mental health problems in endemic areas. No comprehensive study has been conducted to elucidate nutritional status, prevalence of intestinal parasites in Gombe State. In view of this therefore, the aim of the study is to assess the nutritional status, prevalence of intestinal parasitic infections and their associated risk factors among children in Gombe State.	Comment by OGWEZZY: The correct spelling is anaemia
Study Design: A cross-sectional study was conducted to determine the prevalence of intestinal parasitic infections (IPIs) on nutritional status of school age children in Gombe State, Nigeria. Six Local Government (2 from each Zone) were selected using simple random sampling method
Place and Duration of Study: the studywas carried out at Microbiology Laboratory. Federal Teaching Hospital Gombe.  Between June 2023 and July 2024
Methodology: a total of 1200 school children were included for the study (569male, 631 female; age range 5-14 years)Faecal samples were examined using direct wet mount method and Formol-ether concentration techniques, Structured questionnaire based on known risk factors was used toassess the risk factors associated with intestinal parasitic infections.
Results:Total prevalence rate of 19.3% was recorded in the study areas with Ascaris lumbricoides (3.8%), Trichuris trichiura(1.3%), Hookworm (1.8%), Strongyloidesstercoralis(0.2%), Taenia saginata(0.5%), Entamoeba histolytica (7.7%), Entamoeba coli (3.7%) and Giardia lambia(4.2%). There was statistically significant association between sex,age group, location and the intestinal parasitic infections. Prevalence of co-infection was 14.0%.Hand washing before eating  ( p = 0.0359)were found to be significantly associated with parasitic infection	Comment by OGWEZZY: Add a space between genus and the species

Conclusion:Improved sanitation and more deworming efforts should be sustained to ensure further decline in prevalence of intestinal parasitic infections 
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1. INTRODUCTION

Intestinal parasites are one of the most common health problems affecting human’s worldwide (Kucik et al., 2004). Particularly among children in low and middle income countries. Several infectious diseases caused by intestinal protozoa (e,g amoebiasis and giardiasis) or parasitic worms such as schistosomiasis and soil transmitted helminthiasis have been classified as Neglected Tropical Diseases (NTIDS) as they primarily persist in socially and economically deprived communities (Severine et al.,2006).Intestinal parasitic infections have been a big concern for low income countries as they are the major cause of high morbidity and mortality. .most infectious diseases are caused by members of the intestinal parasites (protozoan and helminthes) have been considered as Neglected Tropical diseases. (NTDS) and are affecting a large section of poor communities (Baye et al., 2020). Despite considerable effort to prevent and control intestinal parasitic infections but they still remain endemic in many West African Countries and Nigeria inclusive. The disease has a lot of significance and public health consequences with school age children. Intestinal parasitic infections are one of the 17th NTDS listed by the World Health Organization. NTDS accounts for the top 4th leading cause of communicable diseases and constituted 46–57million disability adjusted life years lost The common features of Neglected Tropical Diseases are a proxy to poverty and affect populations with low visibility and political voice, cause stigma and discrimination, have an important impact on morbidity and mortality, neglected by researchers, and can be controlled effectively with low-cost. 

The protozoan parasite (Entamoeba histolytica and Giardia intestinalis/lamblia) and soil-transmitted helminthes (Ascaris lumbricoides, Trichuris trichiura, and hookworm) are the most prevalent intestinal parasites causing high morbidity and mortality in sub-Saharan Africa, affecting nearly all inhabitants at some point in their lives as stated by Baye et al.(2020).Parasitic infections affect the poorest and deprived communities of low and middle-income countries of the tropical and subtropical regions (Thomas et al., 2015). The main reasons for the high prevalence of parasite infections in tropical and subtropical countries are increasing population density, poor sanitation conditions, poor public health practices, inadequate toilet facilities, contaminated food and water, malnutrition, low host resistance and environmental changes (Unashoet al.,2013).Intestinal Parasitic Infections(IPIs) are highly prevalent health problem among school children. One of the risk factors for the prevalence of intestinal parasites was absence of hand washing habit before meals and after defecations. (WHO, 2004).Factors like low socio economic status and low hygienic habits such as lack of hand washing after defecation and eating improperly washed vegetables were significantly associated with intestinal parasitic infections in school children (Tadesse et al., 2019).Several factors are said to play a key role in the transmission of infection which includes amongst other socio-demographic, economic, political and cultural factor (Kabiru et al., 2015).


.MATERIAL AND METHODS

Description of the Study Area
A school based cross sectional study was carried out in Gombe State, North- Eastern Nigeria,which lies between latitude 100 11' 36" N and 100 19' 26" N and longitude 110 7' 34" E and 110 11' 26" E of the Greenwich Meridian.  Gombe State has an area of 20,265km2 and a population of around 2,365,000 people as of 2006. The average annual temperature is about 240C and annual rainfall of between 850 mm and 1000 mm, relative humidity ranges from 15-80%. The area experiences two seasons, the wet season (April-October) and dry season (November-March) with a sudan-sahelian savanna vegetation. Temperature can reach up to 38oc during the day and humidity less than 20% (Grema et al., 2014). Gombe State has 11 Local Government Areas. It is grouped into three geopolitical zones namely: South, North and Central zones. The study was carried out in all the zones with both urban and rural settlements.
Study Design
A school base cross sectional study was conducted among children in randomly selected communities. A comprehensive list of all the schools within the randomly selected communities were obtained from Gombe State Universal Primary Education Board One School was systematically selected from six (6) Local Government area of the state. (2 Local Governments each from the three senatorial zones) the Local Governments selected are: Balanga, Shongom, Bajoga, Gombe, Kwami and Akko

Study Population and Sample Size Determination
 Study Population
From the list of all government elementary schools, six schools from the three geographical zones were selected as a study schools by simple random sampling methods. Stratified sampling method was used to select study participants. Stratification was made based on the grade of the students and then by sex to balance the male to female ratio. Written consent was obtained from their parents and the school head teacher to participate in the study.
 Stool Sample Collection
For parasitological analysis, fresh stool samples were collected from each study subject. The children were instructed properly and given clean, labeled, sterile, wide mouthed capped plastic containers along with applicator sticks. Brief instructions on how to collect stool so as to avoid contamination with water, soil and urine was given. From each student, about 4g of fresh stool was collected. At the time of collection, date of sampling, school name, age, code and sex were recorded for each subject in a recording format. Stool samples were preserved   in 10% formalin to preserve the parasitic eggs and then carried in a confined carton box immediately to the Microbiology Laboratory of Federal Teaching Hospital Gombe on the same day of collection for parasitological examination.
 Questionnaire
Structured questionnaire based on known risk factors was developed in English and translated into Hausa language (Local language) for communication convenience. For each school selected, local authorities were visited some days before the recruitment and presented with the project. This includes information on the objectives of the study, presentation of the authorizations obtained for the study; from relevant administrative authority and its significance. The participants of the study or parents in the case of younger children were interviewed to obtain information on socio demographic characteristics, behavioral factors, environmental sanitation factors and hygiene practices (hand washing before and after meal, consumption of unwashed fruits, sources of water, toilet facility, habit of shoe wearing, and neatness of the finger nails) were obtained through administration of a structured questionnaire with open and closed-ended questions. Questions were answered by respondents in the presence and assistance of parents and teachers.





results
Prevalence of Intestinal Parasitic Infections among Children from Selected Primary Schools in Gombe State

The prevalence of intestinal parasitic infections among children from the study as  shown in table 1, intestinal parasitic infections were assessed in relation to Age, gender and study location. A total 1200 school children were sampled from six (6) randomly selected primary schools in Gombe State. 321 (26.75%) were infected with intestinal parasites The highest infection was observed in the 5-9 years age group with 127 (30.6%) follows by 10-12 with 144(24.8%). The 13-14 years group had the lowest number of infections, 50 (24.1%). The difference in prevalence was not statistically significant (p>0.05).  
Intestinal parasitic infections in relation to gender of the children showed that 191 (29.0%) females were infected out of the 631 examined. Similarly, out of the 569 males examined, 148 (26.0%) were infected. A chi-square test reveals a statistical significant association between gender and intestinal parasitic infection (P<0.05).
Prevalence  across selected schools  (Table.1) shows that  Balanga had the highest number of infections 70 (36.0%),  followed by  Funakaye 61 (30.5),Shongom 58 (29.0),Akko 47 (23.5) .Gombe 46 (23.0) the least infections was  recorded in Kwami  37 (18.5%).
There is a statistically significant association between location and the status of intestinal parasitic infections. (Table 1).

Prevalence of Intestinal Parasites by Species in Relation to Age Group

On the whole, across all age group A. lumbricoides was recorded as the most prevalent parsite 127(10.5) followed by E. coli 42 (3.5%), Hookworm 23(1.9%), E.histolytica and H. nana 21(1.75%) and 21 (1.75%) respectively, T.saginata20(1.6%), T.trichuira 19(1.5%), G. lamblia 16 (1.3%), E.vermicularis12 (1.0%) S. mansoni was recorded the least parasite 9(0.75%). Table 2 showed A.  lumbricoidesas  the most common parasite in the 5-9 years age group 52 (13.2%) followed by E-coli 20 (4.8%),T trichuira 10(2.4),G. lamblia 10(2.4%), Hookworm 8(1.9), E. histolytica 8 (1.9), E. vermicularis 5(1.2).   S. stercoralis is the least with 3 (0.7%) infection. furthermore in the 10-12 years age group. A. lumbricoides is the most prevalent parasite 50 (8.6%) followed by E-coli 17 (2.9) and H.nana 17(2.9), T.saginata 11(1.55%), Hookworm 11(1.55%), T. trichuira 9(1.55%), E. histolytica 8 (1.38%), G.lamblia6 (1.0%), S  stercoralis, E verimicularis and S. mansoni show lower frequencies with the prevalence rate of 5 (0.86%), 5 (0.86%) and 5 (0.86%) respectively. Similarly in the 13-14 years age group, Ascaris lumbricoides is the most common parasite 22(10.6%), E.histolytica, Taenia saginata and E. coli were recorded 5(2.4%), H.nana 4(2.4%), Hookworm 4 (1.9), S.stercoralis 3 (1.4%), E. vermicularis 2 (0.9%). zero prevalence of G. lamblia and S. mansoniwas recorded. ‘There was a statistically significant relationship between age group and parasitic type distribution (p =0.020).As can be seen in Table 2.	Comment by OGWEZZY: Correct spelling is parasite	Comment by OGWEZZY: Correct spelling is T.  trichiura	Comment by OGWEZZY: Correct spelling is T.  trichiura	Comment by OGWEZZY: Put dot after the S

Species and Prevalence of Parasites Identified in Relation to Gender of the Children
Intestinal parasite infections in relation to gender of the children indicated that 61 (10.7%) and 66 (10.4 %) of A. lumbricoides was noticeable on male and female children, some infection such as S.mansoni, was observed only in males. S. stercoralis and G. lamblia were the least prevalent in male with prevalence rate of 5(0.86%) and 5 (0.86%) respectively. On the other hand E.vermicularis 5 (0.7%) is the least prevalent in female. A significant association between gender and intestinal parasites was recorded. (Table 3).	Comment by OGWEZZY: Add a space between genus and the species
	Comment by OGWEZZY: Add a space between genus and the species

Species of Parasites Identified in Relation to Location
Table 4 presents the distribution of intestinal parasite across six locations in Gombe State, revealing a predominance of non-infection cases. Among infected cases, A. lumbricoides was the most common parasite (10.5%) followed by E. coli (3.5%) and Hookworm(1.9%). Infections involving combinations of parasites were less frequent, and some parasites, like E. histolytica, E. vermicularis   and H. nana, appeared only in specific locations. Statistical analysis indicates no significant variation in parasite distribution across locations (p>0.05).



Prevalence of Co-infection of Intestinal Parasitic Infections among the Study Population
The relationship between age group and co-infection shows that 13-14 years age group had the highest number of co-infections 10 (20.0% ), followed by 5 -9 years age group 22 (17.3%) and the 10-12  year old age group was  the least with 113 (9.02% ) infection.
Statistical analysis indicates no significant association between age group and co-infection. Co-infections were more frequent in females 28 (16.2%) than their male counterparts 17 (11.4%). Statistically, there was a significant association between gender and co-infection.
 The table explores the relationship between location and number of co-infection.  Balanga had the highest number of co-infection 14 (19.4%) while Shongom had the lowest 5(8.6%). There was a statistical significant association between location and co-infection. Result also shows the relationship between gender and co-infection. (Table 5).

 Species and Prevalence of Co-Infection among the Study Population
Table 6 shows that double infections were recorded out of the 321 children infected, with a prevalence of 45 (14.0%) havin double infections. The highest prevalence of double infection was an association between. A. lumbricoides and E.coli 14 (31.1%), followed by E. histolytica withE. coli 12 (26.6%), G lamblia and E. histolytica 8(17.7%), S.mansoni and A. lumbricoides 4(8.8), E.coli and Hookworm 3(6.6%). the least was association between T.saginata with H. nana 2 (4.4%) as well as H. nana with S. stercoralis2 (4.4%).	Comment by OGWEZZY: The correct spelling  is having	Comment by OGWEZZY: Add a space between genus and the species	Comment by OGWEZZY: Add a space between genus and the species


Prevalence of intestinal parasite infections in relation to the knowledge of intestinal parasites indicated that 360 children have knowledge on IPIS while 840 have no knowledge. Among those who knew about intestinal parasite, 96 (26.6%) individual were infected with intestinal parasites on the other hand, those who did not have knowledge 225 (26.5%) were infected.
Statistical analysis (p= 0.002) reveals a significant association between knowledge and infection status, 
Table 7 examined the relationship between mode of transmission and the prevalence of intestinal parasitic infections. The majority of infections were associated with ingestion 170 (27.1), skin penetration 48 (28.5%) and person to person contact 16 (25.5%) statistical analysis ( P = 0.788) indicate no significant association between the mode of transmission and prevalence intestinal parasite infection status. The table explore the relationship between problems associated with intestinal parasites and IPIS status Diarrhea was recorded as the most common problem associated with intestinal parasitic infections 124 (25.2% ) followed by stomach ache 64 (28.4% ) and vomiting 48 (33.6% ). Fever headache and blood in stool were less common, with blood in stool being the least 18 (23.6%). Statistical analysis reveals a significant association between the problems associated with intestinal parasitic infection and the prevalence of infection. There was a significant association between the frequency of hand washing before eating and intestinal parasite infection (p = 0.0359).
The result shows that those who sometime wash their hands before eating have the highest number of infections 42 (29.1%).  Individuals who always wash their hands before eating have the lowest infection rate 82 (23.8%). This implies that consistent hand hygiene practices may reduce the risk of intestinal parasite infections. 
Among the 1,200 respondent 896 individual always wear shoes, 243 (29.1%) were infected of the 304 that does not always wear shoes, 76 (25.0%) were found to be infected (Table 7). No significant association was observed between habit of wearing shoes and prevalence of intestinal parasites 
Result on the prevalence of intestinal parasitic infections in relation to the source of water indicated that children on families using boreholes and open wells have the highest number of infections 169 (19.0%) and 216 (23.6 %) respectively, while those using piped water have the lowest infection. A statistically significant association was found between the water sources and prevalence of intestinal parasite ( p-0.0310).
This indicates that safer water sources like piped water are associated with a reduced risk of intestinal parasite infections. 
Table 4 reveals a statistically significant association between the frequency of hand washing before eating and intestinal parasite infection (p = 0.0144). of the 1,200 respondent 696   used tradition pit latrine, hence the most common facility and having the infection rate of184 (26.7%) out of the 196 who did not have any form of toilet facility in their homes, preferring to relieve themselves in the bushes, 62 (31.6%) were infected. Respondents with flush toilets have the lowest rate of infection 73 (23.7%) out of 196 respondent were infected.














Table 1: Overall Prevalence of Intestinal Parasites by Age, Gender and Location  
	Variable
	No. Examined
	No. Infected
	Prevalence (%)   P-value

	Age group
(Years)
5-9
	
414
	
127
	
30.6

	10-12
	579
	144
	24.8                        0.246

	13-14
	207
	50
	24.1

	Total
	1,200
	321
	26.75

	Gender
	
	
	

	Male
	569
	149
	26.1

	Female
	631
	172
	27.2                     0.083

	Total
	1,200
	321
	26.75

	Location 
	
	
	

	Balanga
	200
	72
	350  

	Shongom
	200
	58
	29.0

	Funakaye
	200
	61
	31.5                    0.001

	Kwami
	200
	37
	19.0

	Akko
	200
	47
	23.5

	Gombe
	200
	46
	21.5

	Total
	1,200
	321
	26.75




Table 2:  Prevalence of Intestinal Parasites by Species in Relation to Age Group
	Age  Group
(Years)
	No. Examined
	     S. 
stercoralis
	     E. vermicularis
	      A. 
lumbricoides
	E. histolytica
	 E. 
coli
	   T.
saginata
	G. lamblia
	   S.
mansoni
	  H.
nana
	Hookworm
	T. trichuira
	Total 

	5-9
	414
	3(0.7)
	5 (1.2)
	55 (13.2)
	8 (1.9)
	20 (4.8)
	4 (0.9)
	10 (2.4)
	4(0.9)
	    -
	8 (1.9)
	10 (2.4) 
	127 (30.6)

	10-12
	579
	5 (0.86)
	5 (0.86)
	50 (8.60)
	8 (1.38)
	17 (2.93)
	11 (1.89)
	6 (1.03)
	5 (0.86)
	17 (2.93)
	11 (1.89)
	9 (1.55)
	144 (24.8)

	13-14
	207
	3 (1.44)
	2 (0.96)
	22 (10.62)
	5 (2.41)
	5 (2.41)
	5 (2.41)
	-
	     -
	4(1.93)
	4(1.93)                  
	    -
	50 (24.1)

	Total 
	1,200
	11 (0.91)
	12 (1.0)
	127 (10.5)
	21 (1.75)
	42 (3.5)
	20 (1.66)
	16 (1.33)
	9 (0.75)
	21 (1.75)
	23 (1.91)
	19 (1.58)
	321 (26.75)


χ 2 = 70.179, df = 48, P-value = 0.020




Table 3: Prevalence of Parasites Identified in Relation to Gender of the Children

	Gender
	   No. Examined
	       S. stercoralis
	      E.
vermicularis
	      A.
lumbricoides
	      E.
histolytica
	E.coli
	      T. 
saginata
	  G.
lamblia
	S. mansoni
	  H.
nana
	Hook
worm
	     T.
trichuira
	Total 

	
Male
	
569
	
5 (0.87)
	
7 (1.23)
	
61 (10.7)
	
7 (1.23)
	
15 (2.6)
	
8 (1.4)
	
5 (0.8)
	
9 (1.5)
	
10 (1.7)
	
13 (2.2)
	
9 (15)
	
149

	
Female 
	
631
	
6 (0.95)
	
5 (0.79
	
66 (10.4)
	
14 (2.2)
	
27 (4.2)
	
12 (1.9)
	
11 (1.7)
	
-
	
11 (1.74)
	
10 (1.58)
	
10 (1.5)
	
172


	
Total 
	
1,200
	
11 (0.91)
	
12 (1.0)
	
127 (10.5)
	
21 (1.75)
	
42 (3.5)
	
20 (1.66)
	
16 (1.33)
	
9 (0.75)
	
21 (1.75)
	
23 (1.91)
	
19 (1.58)
	
321 


χ 2 = 37.315, df = 24, P-value = 0.041






Table 4: Prevalence of Intestinal Parasite Species in Relation to Location
	Location
	No. Examined
	S. stercoralis
	E. vermicularis
	A. lumbricoides
	E. histolytica
	E.coli
	Taenia
spp
	G.lamblia
	     S.
mansoni
	H.
nana
	Hookworm
	T. trichuira
	Total 

	Balanga
	200
	2 (1.0)
	3 (1.5
	26 (13.0)
	5 (2.5)
	10(5.0)
	4 (2.0)
	4 (2.0)
	7 (3.5)
	4 (2.0)
	4 (2.0)
	3 (1.5)
	72


	Shongom
	200
	3 (1.5)
	6 (3.0)
	21 (10.5)
	2 (1.0)
	5 (2.5)
	5 (2.5)
	3 (1.5)
	   -
	6 (3.0)
	7 (3.5)
	    -
	58


	Funakaye
	200
	3 (1.5)
	    -
	27 (13.5)
	3 (1.5)
	7 (3.5)
	2 (1.0)
	4 (2.0)
	2 (1.0)
	4 (2.0)
	4 (2.0)
	5 (2.5)
	61


	Kwami
	200
	   -
	    -
	20 (10.0)
	4 (2.0)
	4 (2.0)
	3 (1.5)
	2 (1.0)
	    -
	2 (1.0)
	2 (1.0)
	   -
	37


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Akko
	200
	3(1.5)
	3(1.5)
	17 (8.5)
	4 (2.0)
	7 (4.5)
	3 (1.5)
	3(1.5) 
	    -
	    -
	3 (1.5)
	4 (2.0)
	47


	Gombe
	200
	-
	-
	16 (8.0)
	3 (1.5)
	9 (4.5)
	3. (1.5)
	    -
	    -
	5 (2.5)
	3 (1.5)
	7 (3.5)
	46


	Total 
	1,200
	11 (0.91)
	12 (1.0)
	127 (10.5)
	21 (1. 58)
	42(3.5)
	20 (1.6)
	16 (1.3)
	9 (0.75)
	21(1.75)
	23 (1.91)
	19(1.58)
	321


(χ² = 129.489, df = 120, P = 0.261)



Table 5: Prevalence of Co-infections in Relation to Age, Gender and Location 
	Variables
	No. Examined
	No. Infected
	No.ofCo-Infection
	% Prevalence
	
P-value

	Age Group(Years)

	5-9
	414
	127
	22
	17.3
	

	10-12
	579
	144
	13
	9.02
	0.403

	13-14
	207
	50
	10
	20.0
	

	Total
	1,200
	321
	45
	14.0
	

	Gender

	Male
	569
	149
	17
	11.40
	

	Female
	631
	172
	28
	16.2
	0.049

	Total
	1,200
	321
	45
	14.0
	

	Location

	Balanga
	200
	72
	14
	19.4
	

	Shongom
	200
	58
	5
	8.6
	

	Funakaye
	200
	61
	9
	14.7
	0.0015

	Kwami
	200
	37
	4
	10.8
	

	Akko
	200
	47
	7
	14.8
	

	Gombe
	200
	46
	6
	13.0
	

	Total
	1,200
	321
	45
	14.0
	















Table .6: Prevalence of Co-Infection among the Study Population
	No. Examined
	No. Infected
	No. of Co-Infection %
	G. lamblia + E. histolytia
	A lumbricoides + E.coli
	E. coli + Hookworm
	S.mansoni + A. lumbricoides
	T.saginata + H. nana
	E. histolytica + E. coli
	H. nana + S. stercoralis

	1200
	321
	45 (14.0)
	8 (17.7
	14 (31.1)
	3 (6.6)
	4 (8.8)
	2 (4.4)
	12 (26.6)
	2 (4.4)

















Table 7: Risk Factors Contributing to Transmission of Intestinal Parasites (n = 1,200)

	Risk Factors
	Variable
	No. of Respondents (5)
	No. Infected (%)
	P-Value

	Knowledge of Intestinal Parasite
	Yes
No
	460
840
	96 (26.6)
225 (26.5)
	0.002



	Mode of Transmission
	Ingestion 
Skin Penetration
Inhalation
Person to Person Contact
	626
161

347
68
	170 (27.1)
48 (28.5)

87 (25.0)
16 (23.5)
	0.788

	Problems associated with intestinal parasitic infections
	Diarrhea
Vomiting
Stomachache
Fever
Headache
Blood in stool 
	492
92
232
132
176
76
	124 (25.2)
31 (33.6)
66 (28.4)
34 (25.7)
48 (27.2)
19 (23.6)
	0.038

	Habit of hand washing 
After eating
	Always
Sometimes
No 
	340
704
155
	82 (23.8)
196 (27.8)
42 (29.1)
	0.0359


	Wearing of shoes
	Always
Sometimes
	896
304
	243 (29.1)
76 (25.0)
	0.0470

	Main water source at home
	Well in the compound
Tap
Borehole
Rainwater
Bottle water
River Pond /lake
	284
286
335
286
-
9


	216 (23.6 )

169 (19.0 )
64
-
-
	0.0310

	Toilet facility at home
	Traditional Pit latrine
Flush toilet
No facility
	696
308
196

	18 (26.7)
73 (23.7)
62 (31.6)
	0.0144

	Sharing toilet with other household
	Yes
No
	319
881
	84 (26.3)
237 (26.9)
	0.023



	Fathers highest education level
	No Education
Primary Edu.
Secondary
tertiaryEdu.
	116
150
626
308
	62 ( 53.4)
92 ( 61.3)
148 ( 23.6) 
19 (6.1 )

	0.012








DISCUSSION
The result of this study reveals an overall prevalence of 26.75% for intestinal parasitic infection which is in agreement with the reports of Bakery et al (2023) who reported a prevalence of 23.7% and GimbeDawam who reported a prevalence of 28%. This study showed a low prevalence of intestinal parasites compare with (42.9%) and (54.2%) reported by  Kabiru (2015) and Destaw (2021) However, it shows a high prevalence compared with the 15.6%  reported by Bakari (2022) in Gombe State and 16.6% by Onyenonadu in Imo State (2019). The prevalence rates of individual intestinal parasites vary considerably with altitudes in different parts of the country. These differences could be due to differences in methods used in the study, low-sensitivity of diagnostic method, level of environment sanitation, source of drinking water and educational level of their family as explained by Tamirat, (2018). The fact that majority of the subjects in some of the schools had taken preventive treatment (deworming) before the time of the study could also explain the slightly low prevalence obtained in our study.
Many studies have demonstrated periodic deworrming to be effective in reducing the burden of intestinal parasitic infections (WHO, 2014) moreover; the subjects used in the study were apparently healthy children. 
Eleven (11) intestinal parasites: Strongyloidesstercoralis, E vermiculans, Ascaris lumbricoides, Entamoeba histolytica, Entamoeba coli, Taenia saginata, G. lamblia, S.mansoni, H. nana, Hookworm and Trichuris trichuira were identified. This finding was in agreement with the study conducted by Onyenonachi in Imo State (2019) she recorded the prevalence of seven (7) intestinal parasites (Ascaris lumbricoides, Trichuris trichuira, Hookworm, Taenia spp, Entamoeba histolytica, Entamoeba coli and Giadia lamblia. Bakari et al. (2023) also reported the prevalence of Ascaris lumbricoides, Hookworm, H. nana, T. trichuira, E. vermicularis, and Taeniaspp in Gombe. Similarly, Muhammad (2023) and Megbaru (2018) recorded the same intestinal parasites. However, only three intestinal parasites (Ascaris lumbricoides, Trichristrichuria and Hookworm) were reported by Attahiru, (2019) 	Comment by OGWEZZY: Add a space between genus and the species
	Comment by OGWEZZY: Add a space between genus and the species
	Comment by OGWEZZY: The correct spelling is Trichuris trichiura	Comment by OGWEZZY: the correct spelling is Trichuris trichiura	Comment by OGWEZZY: The correct spelling is Trichuris trichiura	Comment by OGWEZZY: Add a space between genus and the species
	Comment by OGWEZZY: Add a space between genus and the species.
Also, the correct spelling is Trichuris trichiura

Ascaris lumbricoides was recorded the most prevalent intestinal parasite   followed by Entamoeba coli and Hookworm. The high prevalence of Ascaris lumbricoides recorded in this study is similar to the findings of Bakari et al. (2023) and Attahiru (2017) who reported Ascaris lumbricoides as the most prevalent intestinal parasite, but in contrast with the findings of Muhammad (2023) who reported zero prevalence of Ascaris lumbricoides
According to Abah (2015), Ascaris lumbricoides and Hookworm were the major intestinal parasites that infect children, which agree with the findings of this study and also that of Baye (2020) but is in disagreement with the reports of Akua et al. (2019). The reason for high prevalence of Ascaris lumbricoides could be because it has high biotic potential capacity of embryonate eggs to withstand extreme environmental factors (Nwoke, 2009). The eggs are covered with mucopolysacharides that renders them adhesive to a wide variety of environmental surfaces and this promotess longevity and enhances infectivity. Ascaris lumbricoides increases its transmission potential as school children are involved in some unhygienic behaviours like playing with sand. While playing, their hands are contaminated with soil that contain infective eggs, there by enhancing fecal-oral transmission (Nwoke, 2009) thus mostly associated with poverty illiteracy, poor sanitation and personal hygiene. 	Comment by OGWEZZY: The correct spelling is promotes	Comment by OGWEZZY: Close the gap and use thereby
Hookworm was the third most prevalent. This is similar with the report of Onyenonachi, (2018) and it could be as a result of children not wearing protective foot wears while playing outside at home or within the school premises. Hookworm infection results from the penetration of the skin by filariform larvae (Megbaru, 2018). Infection rate by the rest of parasites identified in this study were relatively low as compared to the reports from different parts of the country. However about 9 (0.75%) were found to be infected with Schistosoma spp, it cannot be under estimated due to its seriousness.
With respect to age of the children, it was noted that intestinal parasitic infection was not significantly (p>0.05) influenced by age. Younger pupils (5-9) had a higher infection rate (30.6%) than the other age groups. This could be attributed to younger children being more likely to engage in playing activities, poor hygiene habits, poor toilet training and low immunity against various pathogens leading to low resistance to disease, as explained by Ibrahim (2012). Kinuthia et al (2012) identified practices such as failure to wash hands and lack of proper toilet training as being major contributor to high prevalence in younger children.  The 13-14 years age group was recorded as the age group with the lowest infection rate.this could be because of the imunity they developed. Age, nutrition and hormonal level can influence natural or acquired immunity. 	Comment by OGWEZZY: The correct spelling is immunity
In this study, children of both sexes were similarly infected; however female pupils recorded a slightly higher percentage infection rate 27.2% than the male 26.75%.
Dhanabal et al., (2014) pointed out that the infection rate with intestinal parasites is likely to be linked to the everyday activities of people rather than sex. This observation is in agreement with earlier records of Baye (2020), Awolaju and Morcurkeyi (2009) and Alloet al., (2011) who also reported differences in prevalence values of parasites between sexes. However is in contrast with the findings of Attahiru (2019) and Akua, (2017). The findings many indicate that the differences in gender role are narrowing (Baye, 2020). Female pupils were more infected with Ascaris lumbricoides compared to the male pupils. However, with Schistosoma spp and Hookworm, male pupils were found to be infected than the female. Epidemiological studies have shown that prevalence of intestinal parasitic infections vary from one locality to other. The prevalence of intestinal parasitic infections in the six (6) Primary Schools shows variations.The variations could be due to the level of sanitation and hygiene practices socio economic dwellers and level of education of the parents Also it could be related to the fact that pupils at some location received deworming before the investigation.	Comment by OGWEZZY: Add a space between variation and the 
Multiple infections co-existed in the study subjects. The prevalence of co-infection recorded was in agreement with the prevalence reported by Opara et al (2012). Although the prevalence of co-infections was low, previous findings suggested that this may have dangerous effect on the health of an infected child (Techuem-Tchunteet al., 2003). The low prevalence of polyparasitism in this study could be linked to administration of vaccination to some of the selected communities.  	Comment by OGWEZZY: Separate et al from the name
Several environmental and socio-economic factors have been identified to be responsible for the continued persistence of intestinal parasites in children; some of these include poor sanitary conditions, unhygienic practices, absence of portable water, poor housing and poverty (Amutas, 2004). Recent global estimate indicated that more than a quarter of the world’s populations are infected with one or more of the most common parasites; Ascaris lumbricoides, Hookworm and Trichuris tichura (Bankeet al., 2006). Living in overcrowded urban environments also promotes the prevalence of intestinal nematode infections such as enterobiasis caused by Enterobius vermicularis.  In addition, failure to wear shoes always at home and at school promotes entry of infective filariform larvae of Ancylostoma duodenale, Necatoramericanus, and Strongyloidesstercoralis. This was reflected by the fact that  (21.1%) of the children  indicated in the questionnaire that they did not wear shoes always at home or in school; failure to wear protective attire also allows the infective cercariae of schistosomes to enter into the unprotected exposed skin of the human body, causing various infections ( Chiodini et al., 2001).	Comment by OGWEZZY: The correct spelling is Trichuris trichiura	Comment by OGWEZZY: Add a space between genus and the species
	Comment by OGWEZZY: Add a space between genus and the species


Conclusion
The prevalence of intestinal parasites recorded in this study showed that there was moderately low prevalence of intestinal parasitic infections in Gombe State. 
The most prevalent parasite was Entamoeba coli (3.5%) among the Protozoans and Ascaris lumbricoides (10.5%) among the intestinal Helminths. 
The most prominent factors predisposing school children to intestinal infections were the failure of the children to wash hands before eating food at home and in school and infrequent cleaning of toilets.
Among the different possible risk factors evaluated in the current study, open home sewage, larger family size, child playing habit, child increasing age and mothers’ poor awareness of overall child health were strongly associated with intestinal parasitic infections..Mothers health and awareness level play a significant	Comment by OGWEZZY: Delete one dot and give a space.
Also, this last sentence is incomplete
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