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Abstract 
Effective control of hookworm infection (Necator americanus and Ancylostoma duodenale) lies on 
routine epidemiological data essential for monitoring efforts. Hookworm infection is a prevalent 
parasitic disease among school-aged children in developing nations. This study aimed to assess the 
prevalence of hookworm infection and identify associated risk factors amongst school-aged children in 
Okutala, Moro Local Government Area, Kwara State, Nigeria. A cross-sectional study was conducted 
from January to May 2024. Participants were selected using systematic random sampling, and stool 
specimens were analyzed utilizing the Kato-Katz technique. Data regarding risk factors contributing 
to the spread of hookworm were collected through a validated questionnaire. Of the 391 school children 
(183 males and 208 females) who participated, 77 (19.7%) were found to be infected. The highest 
infection rate was observed in children aged 6-8 years, with 34 cases (26.6%). Although a higher 
prevalence was noted among females (20.2%) compared to males (19.1%), this difference was not 
statistically significant (P >0.05). Children with illiterate parents exhibited a higher infection rate 
(36.1%), with those whose parents were farmers being the most affected. Males exhibited a higher 
infection intensity than females. Risk factors such as the source of drinking water, type of toilet facility, 
and the habit of consuming unwashed fruits and vegetables were identified as contributing to hookworm 
transmission. The study underscores the importance of promoting both environmental and personal 
hygiene practices among school children.  
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INTRODUCTION 
Hookworm infection is one of the soil-transmitted helminthiasis (STH) that has remained a 
global health challenge especially in communities still having constraints with sanitation and 
clean water (Molyneux et al.,2017). Together with Ascaris lumbricoides (roundworms) and 
Trichuris trichiura (whipworms), these three parasitic infections account for 85% of the global 
neglected Tropical diseases (NTDs) where its impact results to 1.9 million years lived with 
disability (DALYs) (Montressor et al.,2022; WHO, 2023). 
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Global estimates show that over 1.5 billion people are affected by soil-transmitted helminths 
(STHs), with approximately 800 million children most especially in tropical and subtropical 
regions of sub-Saharan Africa are at risk (WHO, 2023). Of this number, 632.6 million school 
aged children require deworming to prevent STHs (WHO, 2023). Africa bears a significant 
burden of STHs infections with a large number of school age children requiring treatment.  
 
Nigeria is known to be endemic for all four STH species (Amaechi et al.,2013; Aribodor et 
al.,2019; 2021;2025), accounting for the highest burden in sub Saharan Africa. Studies within 
Nigeria has consistently shown that Hookworm infection is common in communities with 
poor access to water supply, inadequate or poor sanitary facilities, and unhygienic practices 
amongst the inhabitants of such areas (Mogaji et al.,2020; Toluwalope et al.,2022; Bishop et 
al.,2022). 
 
School children are known to be a target group for the proper control of STH globally. For 
sustainable STH control, the World Health Organization (WHO) advocates an integrated 
approach that includes access to adequate sanitation, hygiene education and the 
administration of preventive chemotherapy to high-risk population such as school aged 
children.  
 
This present study therefore, examined the prevalence of hookworm infection and possible 
risk factors prevailing in the a resource poor setting of Kwara State, north central Nigeria. The 
outcome of the study will assist decision makers and policy drivers to carryout realistic 
interventions.  
 
MATERIALS AND METHODS  
Study Area  
The school based study was conducted in Okutala, a rural community in Moro Local 
Government Area (LGA) of Kwara State, north central Nigeria. Moro LGA has its 
headquarters at Bode Saadu which is located between latitudes 8⁰31¹42¹¹N and 9⁰9¹4¹¹ of the 
equator and longitude 4⁰10¹30¹¹E to 4⁰5¹1¹¹E of the Greenwich Meridian with a total land mass 
area of 3,272 km². The study area has a tropical wet and dry climate with double rainfall 
maxima and is located in a tropical climate (Olalubi et al., 2020). It has a rainy season that lasts 
from April to October and a dry season that lasts from November to March (Adio et al., 2022). 
The average annual rainfall is 1200mm. The population of the study area primarily consists of 
farmers known for cultivating crops such as potato, maize, beans, groundnut, yam and 
cassava. Yoruba people are a majority of the population along with smaller populations of 
Hausa/Fulani, Nupe, Ebira Generally, the sanitation status of the study area is poor. Most 
houses are devoid of toilets and good ventilation, with dumpsites located close to human 
habitation. The community have pipe borne water. 
 
Sample Collection and Questionnaire Administration  
The study was conducted between January and May, 2024. Three hundred and ninety one 
participants were recruited for the study. Prior to the recruitment exercise, visitation to 
explain the research protocol was made to the different schools. The school head teachers gave 
approval for the study to be conducted. Five schools were used for the study in Okutala viz 
LGA school, Okutala, LGA school Bi- Elesin, LGA school Amoo, LGA school Ladojo and LGA 
Oloko. 
 
The participants were trained on how and when to take the stool sample. Simultaneously, Pre- 
tested standardized questionnaires were administered to all participants to determine the risk 
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factors for hookworm infection. The participants were interviewed face-to-face covering 
demographic data, socio-economic conditions and sanitary behaviours such as hand washing, 
toilet use, habit of walking bare foot etc. Before the collection of the stool specimen, the 
benefits of the research were explained to the teachers and school children. Collection of 
specimens was thoroughly explained in local dialect for proper understanding to all 
participating pupils. After that, they were given a clean, dry, leak-free wide -mouthed 
universal bottle with screw cap, a clean sheet of paper, a wooden scapula each. The universal 
bottle had a code number and the name of the pupil which were recorded in a notebook. They 
were to bring back the universal bottle the next day, between the hours of 8-9 am the next 
morning.Stool specimens collected from each class were preserved in 10% formalin. 
Specimens were transported to the Department of Zoology (Parasitology laboratory), 
University of Ilorin, immediately after collection for processing. 
 
Sample Processing  
Each stool specimen was examined before preservation for  Colour, Consistency (whether 
formed, semi formed and watery),and the constituent (presence or absence of blood or 
mucus). Kato Katz techniques were used to prepare stool specimen for microscopy for 
qualitative and quantitative diagnosis of soil transmitted helminths (based on eggs or larvae) 
in the stool specimens  
 
Statistical Analysis of Data 
Data obtained from the questionnaires and the results of the laboratory analysis were entered 
using and analyzed using Statistical package for social sciences (SPSS) version 20.0 California 
USA. The differences observed in the proportions was tested using Fishers exact and Pearson 
chi-square tests for the age group and sex variables. One way ANOVA and student t-test was  
used to determine the relationship between the socio-demographic variables, intensity of 
Hookworm infection and other risk factors at a significance level of 0.05. A binary logistic 
regression analysis was used to assess the risk of hookworm infection.                                             

 
RESULTS  
 Of the 391 participants that were recruited for this study, 183 (46.8%) were males and 208 
(53.2%) females. Table 1 shows the characteristics of the study population where a total of 77 
(19.7%) had infection in the study population. For the age, participants in the age range 6-8 
years were the most infected 34 (26.6%). Hookworm infection decreases with increasing age 
(Table 1). Parents educational level showed that parents who were illiterates were the most 
infected (36.1%). For the parent's occupation, parents who are farmers were the most infected 
(25.5%). 
 
Table 1: Hookworm infection with respect to socio-demographic characteristics of the study 
participants  
 
Characteristics                 Frequency         percentage               Number infected (%) 
 
Sex 
Male                                         183                    46.8                            35 (19.1) 
Female                                     208                    53.2                            42 (20.2) 
Total                                         391                                                       77 (19.7)  
Age (years) 
6 - 8                                          128                   32.7                             34 (26.6)                        
9 - 11                                        106                   27.1                             23 (21.7) 
12 - 14                                       84                    21.5                             16 (19.0) 
 ≥15                                            73                   18.7                                4 (5.5)  
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Parent's educational level  
Primary                                     113                  28.9                               25 (22.1) 
Secondary                                135                   34.5                                15 (11.1) 
Tertiary                                      46                   11.8                                  2 (4.3) 
Illiterate                                     97                    24.8                               35 (36.1) 
Parent's occupation  
Civil servant                              66                   16.9                                 2 (3.0) 
Farming                                     239                  61.1                               16 (25.5) 
Trading                                       78                  19.9                                11 (14.1) 
Unemployed                                8                    2.0                                 3 (37.5) 

                       
 
Mean intensity (Egg-count) of Hookworm by sex and Age 
There was higher intensity of infection among the male (204.2±123.5) than the females 
(186.3±130.4). Thus, the difference was not statistical significance (p>0.05) (Table 2)  
 The intensity of infection was highest among the age group 6-8 years (231.8± 141.3) with the 
least intensity among the age group >15 years, (89.1± 106.2) (Table 2) 
 
Table 2: Mean intensity (Egg count) of hookworm infection by sex and Age (n=391). 
 
Variable                   No Examined (%)      Intensity mean ± S.D(EPG)          95% confidence interval  

Sex 
Male                             183 (46.8)                     204 2 ± 123.5                                  200.1 ± 142.3 
Female                         208 (53.2)                    186.3 ± 130.4                                  184.3 ± 140.2 
Total                              391 
P-level                           0.034 
Age  
6-8                                   128                             231.8 ± 141.3                                    230.1± 162.8 
9-11                                 106                            192.4 ± 121.0                                    190.3 ± 14 3.2 
12-14                                84                              172.3 ±170.6                                     170.4 ± 136.8 
≥15                                    73                                 89.1± 106.2                                   88.3 ± 153.9 

P-value  =     0.142 

 
The prevalence of hookworm infection with respect to sanitary and environmental risk 
factors, reveal that persons whose source of drinking water were well water (23.4%) were the 
most infected.With respect to the type of latrine participants used, more participants who 
used pit latrines (23.1%) and practice open defecation (21.8%) were the most infected. In 
relation to personal hygiene, participants who responded that never practiced hand washing 
(80.0%) were the most infected. Also, participants who occasionally washed their fruits and 
vegetables were the most infected (57.5%). Participants who responded that they never wore 
shoes when outside their homes were the most infected (50.0%) (Table 3) 
Parents educational level and occupation were found to correlate with the level of hookworm 
infection (Table 4). 
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Table 3: Prevalence of hookworm with respect to sanitary and environmental risk factors 
of the participants. 
 

Sanitary factors                          Number Examined                           Number infected (%) 

Source of drinking water  
Well                                                            273                                                 64 (23.4) 
River                                                            93                                                 13 (14.0) 
Borehole                                                      25                                                       0 
Type of latrine  
Water closet                                                55                                                  2 (3.6)               
Pit latrine                                                   143                                                33 (23.1)  
Open defecation                                       193                                                42 (21.8) 
Hand washing habit 
Always                                                      112                                                  1(0.9)  
Occasionally                                             269                                                67(24.9) 
Never                                                          10                                                  8(80.0) 
Eating of unwashed fruits  
and vegetable  
Never                                                          17                                                   7(41.2)                                             
Occasionally                                            120                                                  69 (57.5) 
Always                                                     254                                                    1(0.4) 
How often do you wear shoe    
Never                                                           4                                                    2(50.0)  
Occasionally                                            211                                                 75 (35.5)  
Always                                                     176                                                        0  

 
Table 4: multinomial logistic regression analysis of Hookworm infection in relation to their 
risk factors. 
 
Variable                                    prevalence (%)                 odd ratio (95% CI)                     P-value  

Parent's educational level  
Primary                                            22.1                               0.503 (0.281 - 0.766)                  0.014 
Secondary                                        11.1                               1.00 
Tertiary                                              4.3                               1.00 
Illiterate                                            36.1                               0.570(0.341-0.730)                     0.034 
Parent's occupation  
Civil servant                                      3.0                              1.00 
Farming                                            25.5                              0.241(0.114-0.402)                      P>0.001 
Trading                                             14.1                              1.00 
Unemployed                                    37.5                              0.342(0.212-0.561)                      0.001 
Source of drinking water  
Well                                                   23.4                              0.641(0.421-0.720)                      P<0.001 
River                                                  14.0                              0.230(0.114 - 0.351)                    p<0.001 
Borehole                                               0                                1.00 
 
Types of latrine  
Water closet                                         3.6                             1.00 
Pit latrine                                            23.1                             0.521(0.521-1.114)                      0.211 
Open defecation                                21.8                             0.231(0.122-0.401)                      p<0.001 
Hand washing habit  
Always                                                 0.9                              1.00 
Occasionally                                       24.9                             0.645(0.532-0.921)                      0.236 
Never                                                   80.0                             0.500(0.346-0.862)                     0.004 
Eating of unwashed fruit  
And vegetable  
Always                                                 41.2                             1.00 
Occasionally                                       57.5                              0.380(0.201-0.691)                    0.002 
Never                                                    0.4                               0.500(0.341-0.702)                   0.004 
How often do you wear shoe  
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Always                                                 50.0                                    1.00 
Occasionally                                       35.5                                     0.341(0.321-0.641)                 0.001 
Never                                                    0                                         0.322(0.216-0.541)                 p<0.001 

 
DISCUSSION 
The present study represents a systematic school-based study that focused on assessing the 
status of hookworm infection in a community, north central Nigeria. The results of this study 
revealed that hookworm infection is common among school aging children in the study area 
where out of the 381 school children examined, 77(19.7%) were infected with hookworm. This 
could be attributed to ignorance, poverty, poor environmental sanitation, poor personal 
hygiene practices and lack of basic amenities. The overall result is comparable to 20.4% 
infection rate observed by Abdulhamid and Sani, (2019) in Katsina metropolis. Higher 
infection rates of 23.5%, 23.9%, 29.1%, 30.8% and 46.9% have been reported in various 
locations within the northern part of Nigeria (Abdulazeez et al.,2019; Eniola et al.,2019; Lawal 
et al.,2022; Maikenti et al.,2020; Halima et al.,2017). Lower infection rates of 4.6%,4.9%,10%, 
13.9%, 15.4%,16.5%, and17.0% have been reported in various locations within Nigeria (Mogaji 
et al.,2020; Bishop et al.,2022; Toluwalope et al.,2022; Adamu and Sule,2022; Salwa et al.,2018; 
Imalele et al.,2023; Attahiru et al.,2017). The persistence prevalence of hookworm infection 
among school children in Okutala community,poses a challenge to the ongoing disease 
eradication effort. This is due to the fact that school aged children who are target groups are 
still carriers of this infection leading to continuous transmission within the study 
community.More females (20.2%) were slightly more infected than their male (19.1%) 
counterparts suggesting a likely vulnerability to complicated health outcomes such as severe 
anaemia, malnutrition, and impaired cognitive and physical development, which has adverse 
effect on reproductive health of the affected female pupils. The age group 6-8 years can be 
seen to be the most infected (26.6%) in the study. Presumably, this age group is not adequately 
informed about personal hygiene such as proper hand washing. Socio economic factors such 
as parental level of education and occupation were key factors that influenced the infection 
rates in the present study. Children whose parents had no formal training were the most 
infected (36.1%). Poor hygiene practices such as open defecation 6-8 years was found to 
adversely increase infection rate in the study community. Homes where open well serves as 
the source of water had a higher infection rate. Communities where access to sanitation to 
facilities such as good toilet facility, pipe borne water, good hygiene practices are bound to 
suffer from hookworm infection as exemplified in the present study. To properly control this 
infection, addressing sanitation infrastructure and ensuring availability of good water supply 
is crucial to mitigating against water borne infections, thereby ensuring total well-being of 
both school-aged children and other community members. 
 
Low knowledge about health education which was seen in the hand washing habit of the 
school- children and the practice of eating unwashed fruits and vegetables is a probable cause 
of the presence of the infection in the study area. Several authors (Amaechi et al.,2013; 
Aribodor et al.,2025; Mogaji et al., 2025) have pointed out low level of personal hygiene as a 
contributory factor to helminthiasis in communities with low standard of living.  
 
CONCLUSION AND RECOMMENDATION 
The present study demonstrates that hookworm infection remains a public health concern in 
the study area. Integrating these findings into the State Local Government’s public health 
interventions is crucial to achieving WHO’s goals for soil-transmitted helminthiasis (STH) 
elimination.Enhanced health education and regular deworming programs among school 
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children are practical measures that can significantly contribute to the elimination of the 
infection. 
 
To properly control this infection, addressing sanitation infrastructure and ensuring 
availability of good water supply is crucial to mitigating against water borne infections, 
thereby ensuring total well-being of both school-aged children and other community 
members. 
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