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Abstract 

Background & Objective: Helminths have plagued humans since the era of our earliest recorded history. A 
large part of the world's population are infected with one or more of helminthes infection (WHO, 2016). Helminthes are 
endemic and have been a major problem in rural settlements in Nigeria this is as a result of poor socio- economic status 
and lack of basic amenities such as pipe borne water and other sanitary facilities (Okon and Okun, 2001). They also have 
detrimental effects on animal survival (Silva et al., 2009) and these parasites have the potential of being transmitted to 
human (Batchelor et al., 2008). To provide information on the prevalence, intensity and predisposing factors of 
intestinal helminth among School-aged children in relation to their age and gender in Fufore. 

Methods: A cross sectional study was carried out to determine the prevalence of intestinal helminth and the 
predisposing factors in Fofure LGA of Adamawa State between October and November 2022 where five Schools were 
sampled for the study. 300 Students between the ages 0-15 years were randomly selected and grouped into three age 
groups (0-5, 6-10, 11-15). 300 stool samples were obtained from the students and examined. Each were issued a 
structured questionnaire so as to obtain their demographic characteristics and to examine the possible risk factors 
associated with this infection. 

Result: out of the 300 Students examined, 17(5.7%) were positive for intestinal helminth and the Males (6.7%) had 
significantly higher prevalence (P < 0.05) than the Females (4.4%). In respect to age, the age group 0-5 (11.5%) were 
significantly more infected (P < 0.05) followed by the age group 6-10 (7.9%) than the extreme age group 11-15 (1.5%) 
examined. Three parasites namely Schistosoma mansoni, Ascaris lumbricoides and Trichiuris trichiura were recovered. 
The most common of these parasites were Schistosoma mansoni and Ascaris lumbricoides which occurred in high 
intensity in most of the positive samples. 

Interpretation and Conclusion: The result of this study revealed that, poverty, ignorance, socio-cultural practice, poor 
hygienic practices, inadequate sanitary/ toiletry facility to be the driving forces of this infection in the study area. 
Intervention needed to curtail the effect and further transmission of this infection include; massive treating and health 
education, provision of portable drinking water and provision of good sanitary/ toilet facility.  
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1. Introduction 

Endoparasites are parasites that live within the body of their host, and the majority of them are helminthes. Helminths 
are multicellular worms grouped into three category: Nematodes (roundworms), Cestodes (tapeworms) and 
Trematodes (flatworms) which inhabit the human gut (Moore, 2010). A large part of the world's population is infected 
with one or more of these helminth infections (CDC, 2022). Some helminths of medical importance to man are 
Enterobius vermicularis (pinworm), Ascaris lumbricoides (round worm), Trichiuris trichiura (whip worm), Necator 
americanus and Ancylostoma duodenale (hookworm), Strongyloides stercoralis (threadworm), Schistosoma 
haematobium, Schistosoma mansoni, Taenia solium, Taenia saginata, Hymenolepis nana, Dipylidium caninum, 
Diphyllobothrium latum, Fasciolopsis buski and Heterophyes heterophyes. They are mainly found in regions of the world 
exhibiting warm and moist climates coupled with poor sanitation and hygienic practice Michael et al., (2010). Helminths 
have far reaching impact on human health, economy and culture as they produce diarrhoea and mal-absorption, weight 
loss and reduce cognitive development in children Workneh et al., (2014). Although individuals from all societies and 
regions play host to worms at some time in their lives with the highest rate occurring among children in rural areas of 
the tropics and subtropics (Bethony et al., 2006). According to the World Health Organization (WHO. 1998) and 
Obukwu, et al., (2008) globally there are 800-1,000 million cases of Ascariasis, 700-900 million Hookworm infections, 
500 million cases of Trichuriasis and majority are in children and women of childbearing age. These infection are easily 
contracted through drinking infested water or eating of undercooked/ un-boiled faecally contaminated food (Okolie, 
2009). 

Intestinal infection caused by parasites in general are more frequent among School age children and they tend to occur 
in high intensity in these age group Sehgal et al., (2010). In Nigeria, children within the age of 5-14years are the most 
infected (Bishop, 2018). A subclinical recourse of an infection may considerably alter the growth and development. In 
clinical cases, even severe dehydration and death can occur (Barutzki & Schaper, 2003). 

Helminths are endemic and have been a major problem in rural settlements in Nigeria this is as a result of poor socio- 
economic status and lack of basic amenities such as pipe borne water and other sanitary facilities (Okon and Okun, 
2001). They also have detrimental effects on animal survival Silva et al., (2009) and these parasites have the potential 
of being transmitted to human Batchelor et al., (2008).  

2. Material and methods 

2.1. Study area 

Fufore is a town and headquarter of Fufore Local Government Area of Adamawa State, Nigeria. Fufore LGA is located at 
9o13’N and 12o39’E. The LGA has an average daily temperature of 34 oC, average humidity of 18% and average wind 
speed of 10 km/h and contains seven lakes with two most popular within the territory; the Lake Bagale and Shaffa 
jauole lakes. As of 2006, it has a population of 209,460 peoples (NPC, 2006) with the majority of its people being 
members of the Hausa and Fulani ethnic groups. It has a total land mass of about 3,666 km2 (Tukur and Musa 2009). 
The area is regarded as low lying with about 80% of the entire area being at less than 300m above sea level, while the 
remaining 20% are hills and mountains. The area is drained by a series of rivers and streams such as River Benue which 
takes its source from the republic of Cameroon, River Faro and Ine which all encourage arable cropping, livestock 
rearing and fishing (Fadama II, 2008). The area experiences distinct dry and wet seasons with temperature and 
humidity varying with season. The wet season is between April and October with average annual rainfall of 750 to 
1000mm. The dry season period is between November and March and characterized by dry, dusty and hazy north – east 
trade winds that blow over the area from Sahara desert. Temperatures are relatively high almost all the year round. The 
temperature of the area ranges from 30 oC to 42 oC with cold dry winds that reduce the temperatures to about 15 oC 
during Harmatan period with the hottest months being April and May, with mean average temperature of 34 oC 
(Adebayo, 1999). The major occupation of the indigenous people of Fufore LGA is farming (crops such as; Rice, beans, 
Soyabean, Millet and Sorghum) and cattle rearing. 

The study was carried out among School children between the age ranges of 0 to 15 from the five major Schools. The 
Local Government authority, principals/ headmasters and the students were informed about the purpose and benefit 
of the study. Informed consent were issued. During the sample collection, a structured questionnaire with a well labelled 
screw caped universal container containing age, sex, School and ethnic group were offered. 
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Figure 1 Map of the study area (Tukur and Musa 2009) 

2.2. Ethical clearance  

Ethical clearance was obtained from the local Government director Ministry of Education and the School authorities 
gave approval for this study. 

2.3. Stool sample collection 

The students were educated on how to collect their stool samples hygienically, 300 sample bottles were issued to the 
selected students to get their samples after which the stool samples were collected and transferred to the New Boshong 
Hospital laboratory Yola in a thermo box containing cold packs for parasitological examination. Examination was 
conducted on the fecal samples for the presence of helminthes eggs using formal ether concentration techniques while 
the intensity was determined by examining the number of per one gram of the stool sample. 

2.4. Data analysis 

The data obtained during the study was analyzed using Statistical Package for Social Sciences (SPSS) version 24. The 
prevalence of parasite is presented in the form of descriptive statistics while the relationship between various variables 
and the occurrence of parasites was determined using chi square test at 95% confidence level (P <0.05). 

3. Results  

Three hundred students were examined for intestinal helminth and the result revealed that 5.7% of the total Students 
population were infected with one or more of the intestinal helminth. 

Table 1: Shows that, out of the 300 stool samples examine for intestinal helminth, 17(5.7%) were positive. Of the 300 
stool samples examined, 164 were Males in which 11(6.7%) respondents were found to be positive, while 136 were 
Females in which 6(5.7%) respondents were found to be positive. The highest prevalence in relation to gender was 
recorded in the male respondents and this difference is statistically significant (P < 0.05). Out of the 300 stool samples 
examined in regard to age, 61 were within the age group 0-5 in which 7(11.5%) were found to be positive, 101 were 
within the age group 6-10 in which 8(7.9%) were found to be positive, while 138 were within the age group 11-15 in 
which 2(1.5%) were found to be positive. The highest prevalence in relation to age was recorded within the age group 
0-5 of the respondents (Table 2). 

Table 3: Shows that, three parasites namely Schistosoma mansoni, Ascaris lumbricoides and Trichiuris trichiura were 
recovered. The most common of these parasites were Ascaris lumbricoides (11.5%) and Schistosoma mansoni (7.9%) 
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which tends to occur in high intensity with a minimum of 3/1 (3eggs per 1g of stool sample) in most of the positive 
samples. 

Table 4: Summarizes the result for the demographic characteristics of the study subjects and their response to the study 
questions. 

3.1. Parents/ guardians occupation 

The respondents whose parents/ guardians are farmers were 173(57.7%) out of the 300 respondents. Those whose 
Parents/ guardians are businessmen/ women were 36(12.0%) out of the 300 respondents. Those that said their 
parents/ guardians are healthcare personnel were 14(4.7%), while those that their parents/ guardians have other 
occupation were 77(25.7%) out of the 300 respondents. 

3.2. Household monthly income 

The respondents whose household monthly income is N10,000 – N15,000 were 19(6.3% ), those with N16,000 – 
N20,000 as their household monthly income were 83(27.7%), those whose household monthly income is N21,000 – 
N30,000 were 117(39.0%), while those with N31,000 – N40,000 as their household monthly income were 81(27.0%) 
out of the 300 respondents. 

3.3. Numbers in a household 

The respondents that are 3-5 in their household were 79(26.3%), those that are 6-8 in their household were 
188(62.7%), while those that are 9-11 in their household were 33(11.0%) out of the 300 respondents.  

3.4. Types of toilet facility used 

Out of the 300 respondents, those that use pit latrine in their homes were 189(63.0%), those that use water system 
toilet were 87(29.0%), while those that don’t have toilet in their homes were 24(8.0%) out of the 300 respondents. 

3.5. Wearing of shoe 

Those that don’t wear shoe were 6(2.0%), those that wear their shoes but not regularly were 71(23.7%), while those 
that always wear their shoes were 223(74.3%) out of the 300 respondents. 

3.6. Washing of hands before and after eating 

Out of the 300 respondents, 83(27.7%) respondents don’t always wash their hands. while those that always wash their 
hands before and after eating were 217(72.35%) out of the 300 respondents.  

3.7. Closeness with your animals 

Respondents that have close proximity with their animals at home were 201(67.0%), those that were not highly close 
are 90(30.0% ) respondents, while those that doesn’t have close proximity with their animals were 9(3.0%) out of the 
300 respondents. 

Table 1 Prevalence of Endohelminth in relation to Gender of the respondents in the study area 

Gender Number examined  Number positive  Prevalence (%) 

Male 164  11  6.7% 

Female 136  6  4.4% 

Total 300  17  5.7% 

P-value: X2 = 0.733, df = 1, P = 0.392 
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Table 2 Prevalence of Endohelminths in relation to age of the respondents in the study area 

Age group (Years) Number examined  Number positive  Prevalence (%) 

0-5 61  7  11.5% 

6-10 101  8  7.9% 

11-15 138  2  1.5% 

Total 300  17  5.7% 

P-value: X2 = 9.402, df = 2, P = 0.009 

 

Table 3 Diversity, Prevalence and Intensity of infection among the respondents of the study area 

Parasites species No. Examined  No. Positive  Prevalence (%) Intensity (Egg/g)  

Schistosoma mansoni  300  7   7.9% 3/1  

Ascaris lumbricoides  300   8   11.5%  5/1 

Trichiuris trichiura  300  2   1.5%   2/1 

Total  300   17   5.7% 

Intensity = number of eggs per 1g of stool sample (Eggs/ g)  

 

Table 4 Demographic and other characteristics of the study subjects and their response to the study questions 

Questions  Options Response 
(Frequency) 

Percent 
(%) 

Parent/ guardian occupation Farmer 173 57.7 

 Businessman/ woman 36 12.0 

 Healthcare personnel 14 4.7 

 Others 77 25.7 

 Total 300 100 

Household Monthly income 10,000-15,000 19 6.3 

 16,000-20,000 83 27.7 

 21,000-30,000 117 39.0 

 31,000-40,000 81 27.0 

 Total 300 100.0 

Numbers in household 3-5 79 26.3 

 6-8 188 62.7 

 9-11 33 11.0 

 Total 300 100.0 

Type of toilet facility used Pit latrine 189 63.0 

 Water system 87 29.0 

 No toilet 24 8.0 
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 Total 300 100.0 

Source of drinking water Pond 13 4.3 

 Stream 97 32.3 

 Well 123 41.0 

 Borehole 67 22.3 

 Total 300 100.0 

Wearing shoe Not at all 6 2.0 

 Not always 71 23.7 

 Always 223 74.3 

 Total 300 100.0 

Washing of hands before and after eating Not always 83 27.7 

 Always 217 72.3 

 Total 300 100.0 

Closeness with your animals Highly close 201 67.0 

 Not highly close 90 30.0 

 No close proximity 9 3.0 

 Total 300 100.0 

4. Discussion 

The result of this research showed a prevalence of (5.7%) in the case of study. There’s a significant difference in the 
result obtained by other researchers within the State and it can be seen from the result of Akogun and Badaki, (1998) 
who work on prevalence of Endohelminths infection in Jambutu (52.1%) and Bajabure (38.5%) Communities of 
Adamawa State respectively. Umar, et al. (2018) have also reported higher prevalence (79%) in the work done on 
“prevalence of intestinal parasites among School Children in Mubi North LGA of Adamawa State. The higher prevalence 
recorded in some of these study areas could be due to the difference in environmental and climatic features, which 
might have favored the transmission of these infections. There is a difference (P <0.05) in the prevalence rate in relation 
to gender. The male respondents in the study area were more infected (6.7%) with Endohelminth infection than the 
females (4.4%) respondents. This report did not correspond with the report of Na’acha, et al. (2017) who reported 
higher prevalence in female population than in the males. This disparity could be due to the Knowledge, Attitude and 
Practice of the inhabitants in the study area. However, many research have shown males to be more infected than the 
females as reported by Kunihya, et al. (2017) and Shitta & Akogun, (2017). There is a significant difference (P <0.05) in 
the prevalence rate in relation to the age of the respondents. The age group 0-5 (11.5%) are more infected with 
Endohelminths than the age group 6-10(7.9%), and the least prevalence was seen in the age group 11-15 (1.5%). 

The age group 0-5 and 6-10 showed the highest prevalence rate and that could be due to the fact that, children within 
these age groups are exposed more to sand where they do play and mostly eat fruits without care to wash. Furthermore, 
that could also be as a result of the poor disposal of waste, open defecating in various places of the School environments 
where this children play. Most of the School in the case of study have poor toilet facility and this encourages faeco-oral 
transmission of parasites. This report correspond with that of Sehgal, et al. (2010) but not in consonance with the report 
of Na’acha, et al. (2017) and Kunihya, et al. (2017) who reported higher prevalence in extreme age than in the younger 
age group. Although, Odu et al. (2013) reported in their work that, prevalence of intestinal parasites is not age 
dependent. 

The highest prevalence observed among the age group 6-10 in the case of study could be due to the fact that, this age 
group do go out with animals except if sick and by so doing an infective stage of intestinal helminthes parasite may be 
picked on unwashed fruits eaten during the search for food to the animals in the bush as also reported by Akogun, 
Onwuliri and Shitta, et al. (2004) in their work. Out of the 300 stool samples examine, 17(5.7%) were positive for 
Endohelminths and of this positive samples, Ascaris lumbricoides, Schistosoma mansoni and Trichiuris trichiura were the 
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parasites recovered with higher distribution seen among the male samples than in the female. The most prevalent of 
these parasites were, Ascaris lumbricoides and Schistosoma mansoni. These parasites occur in high intensity in almost 
all the positive samples. This is not surprising as it is a parasite that are common with settled populations in the tropics 
as well as the Nomadic Fulani who are always on the move in search of greener pasture for their animals as also reported 
by Gundiri, et al. (2000), Shitta, et al. (2004) and Badaki, et al. (2005). The absence of Taenia Sp. could be related to 
dietary habit, beef and pork are rarely featured in the diet of the Hausa/ nomadic Fulani hence they have lesser chance 
of being infected. 

Demography and other characteristics showed that, respondents whose parents/ guardian are farmers were 
173(57.7%), those whose parents/ guardians are businessmen/ women were 36(12.0%), for those whose parents/ 
guardians are healthcare personnel were 14(4.7%), while those whose parents/ guardians have other occupation were 
77(25.7%) out of the 300 respondents. Statistics have shown a significant difference between respondents whose 
parents/ guardian are farmers and healthcare personnel at P <0.05 and this indicates that, the parent’s occupation is 
attributed to the prevalence and distribution of infection as observed in the study area. Respondents whose household 
monthly income is N10,000 – N15,000 were 199(6.3%), those whose household monthly income is N16,000 – N20,000 
were 83(27.7%), for those whose household monthly income is N21,000 – N30,000 were 117(39.0%), while those 
whose household monthly income is N31,000 – N40,000 were 81(27.0%) of the 300 total respondents and this clearly 
indicates that, poverty is a great driven force for the transmission of these infections as there will be mal-nutrition and 
poor hygienic practices in such children, poor hygienic practices which will lead to poor management/ disposal of waste 
and hence, these infections. The respondents that don’t wear shoe were 6(2.0%), those that wear their shoes but not 
always were 71(23.7%), while those that always wear their shoes were 223(74.3%) out of the 300 respondents. 
Respondents that don’t always wash their hands before and after eating were 83(27.7%) and those that wash their 
hands were 217(72.35%) out of the 300 respondents. Hygiene is highly associated with the transmission of infection in 
the case of study and it corresponds with the report of Ameh, et al. (2017). Statics have shown significant difference (P 
<0.05) between respondents that have close proximity with their animals at home 201(67.0%) and those without close 
proximity 9(3.0%). This indicates that, animals are great vehicles through which infections are transmitted from one 
place to the other as also reported by Gundiri, et al. (2000), Shitta, et al. (2004) and Badaki, et al. (2005) in their work. 

Recommendation 

As this study revealed the endemicity of intestinal helminth among School children and the risk factors associated with 
these infections in Fufore LGA of Adamawa State, Nigeria. To curtail the effect and further transmission of this infection, 
the following should be given priority: 

 Massive health education in the area so as to enlighten the people on the imminent dangers posed by these 
parasites especially in the case of multiple infection by an individual. 

 Immediate treatment of the infected children to avoid further spray of these infection. 
 Massive intervention in the case of study through provision of good sanitary/ toilet facilities so as to discourage 

the indiscriminate urination and defecation to avoid polluting the environment.  
 Provision of potable water. 

5. Conclusion 

The research work have revealed the prevalence of intestinal helminth, the intensity of infection, associated risk factors 
and the difference in infection rate in relation to age and gender of the respondents in Fufore LGA where the male 
showed higher prevalence than the female respondents while the younger age group have in the other hand shown 
higher prevalence than the extreme age group. All this can be attributed to the knowledge, attitude and practice of the 
inhabitant of the case of study. Poverty and poor hygienic practices such as open defecation and poor management/ 
disposal of waste are the associated risk factors of this infection in the case of study. This work have contributed greatly 
as it has revealed the endemicity of this infection and have brought to knowledge the means of transmission, possible 
prevention and control measures to the inhabitant of the case of study. The foreseen increase and further transmission 
of this infection can be halted if the government and other relevant bodies can intervene where necessary. 
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