
 

 

Original Research Article 

 

Soil-Transmitted Helminthiasis among Pupils in Semi-Urban Communities inAnambra 

State, Nigeria 

 

 

ABSTRACT 

Aim: This study was aimedat determining the prevalence of soil-transmitted helminth (STH) 

infections among pupils in semi-urban communities in Aguata LGA, Anambra State, Nigeria. 

Study design: The study was a cross-sectional, school-based study. 

Place and duration of study: The study was carried out in three communities namely 
Ekwulobia, Isuofia and Igboukwu in Aguata Local Government Area (LGA) of Anambra State, 
southeast Nigeria. The laboratory analysis were carried out at the laboratory of the 
Department of Parasitology and Entomology Nnamdi Azikiwe University, Awka,between 
September – December 2023. 

Methodology: A total of three hundred and twenty-six (326) randomly selected pupils, aged 

3-14 years attending public primary schools in Aguata LGA were sampled for STH infections. 

Stool samples were collected and examined for soil transmitted helminth parasites using the 

Kato-Katz technique. 

Results: Of the 326 pupils examined 24.2% (79) were positive for at least onesoil-

transmitted helminth parasites. Ascarislumbricoides was the most prevalent18.7% (61), 

followed by Trichuris trichiura2.7%(9) and Hookworms0.9%(3). Co-infections of A. 

lumbricoides and T. trichuira 5 (1.5%) and A. lumbricoides and Hookworm 0.3% (1) were 

also observed. Pupils of the age group 3-6yearsshowed the highest prevalence29.5% (21). 

Males had a higher prevalence 25.6%(37) than females23.0% (42). 

Conclusion: Soil-transmitted helminth infections still pose a public health challenge among 
pupils in Anambra State. Annual deworming programmes should be sustained and be 
complemented with continuous health enlightenment programmes as well as improved 
sanitation. 

Keywords: (Soil transmitted helminth; Prevalence; Aguata; Ascaris lumbricoides, Trichuris trichuira; 
Hookworm) 

 

1. INTRODUCTION 

Soil-transmitted helminths (STHs) are intestinal parasites of humans transmitted through faecally 

contaminated soil[1]. The burden of soil-transmitted helminth infections has remained a public health 

problem worldwide [2]. Nigeria has a long history of STH endemicity with prevalence ranging from 

low-to-high worm burden recorded in all the states of the country [3]. The main species that infect 

people are the Ascarislumbricoides (roundworm), Trichuris trichiura (whipworm), Ancylostoma 

duodenale/Necator americanus (hookworm) and Strongyloides stercoralis (threadworm) [4]. 



 

 

Transmission of soil-transmitted helminthiasis is by the ingestion of the eggs of Ascaris lumbricoides 

and Trichuris trichiura or by active penetration of the skin by hookworm larvae. These infections affect 

the poorest and most deprived communities with poor access to clean water, sanitation and hygiene 

in tropical and subtropical areas [2]. 

Most conditions of STH have a light worm burden and usually have no discernible symptoms. Heavy 

infections, however, cause a range of health problems, including abdominal pain, diarrhoea, blood 

and protein loss, rectal prolapse, physical and mental retardation [5]. School age children are the 

most vulnerable group and they harbour the greatest number of intestinal worms [6]. School children 

are known to play with contaminated soil and eat without washing their hands after play, walk 

barefoot, eat raw, unpeeled and/or unwashed vegetables and fruits, and defecate indiscrimately, and 

these are known to facilitate the transmission of helminth infections [7]. Millions of school age children 

worldwide   are infected with soil-transmitted helminths. As a result, they experience stunting and 

diminished physical fitness as well as impaired memory   and   cognition.   These adverse health 

consequences combine to impair childhood educational performance and reduce school attendance 

thereby limiting their ability to access   and   benefit   fully   from   the   education system [8]. 

Soil-transmitted helminth (STH) infections are among the most common infections worldwide with an 

estimated 1.5 billion infected people or 24% of the world’s population. Infections are widely distributed 

in the tropical and subtropical regions, with the highest prevalence reported in sub-Saharan Africa, 

China, South America and Asia [2]. Over 260 million preschool-age children, 654 million school-age 

children, live in areas where these parasites are intensively transmitted, and need treatment and 

preventive interventions [2]. 

The endemicity of soil-transmitted helminth infections and their risk factors has been documented in 

Anambra State [9],[10],[11] but most communities are yet to be studied.Soil-transmitted helminth is 

still a public health problem in Anambra State with prevalence above 20%[9]. Majority of communities 

in Aguata LGA are farming communities, where children and adults are fully exposed to risks of 

helminth infection. Most communities are warm and moist for most of the year, creating a good 

environment for parasites to develop all year round.  



 

 

Anambra State, Nigeria, had implemented mass administration of medicines(MAMs) to combat soil-

transmitted helminthiasis (STH) [11].Despite the implementation of annual Drug Administration, poor 

environment as well as poor hygiene behaviour of individuals, could lead to occurrence of reinfection 

rapidly after treatment. Therefore, there is a need for periodic studies to determine the current status 

ofsoil-transmitted helminth infections and foreffective management and control of soil-transmitted 

infections in the population. 

 

2. MATERIALS AND METHODS 

 

2.1 Study Area 
 

The study was carried out in three communities namely Ekwulobia, Isuofia and Igboukwu in Aguata Local 

Government Area (LGA) of Anambra State. Aguata LGA lies between latitude 6.0086° N and 

longitude 7.1009° E. The Loal Government Area has two distinct seasons; rainy (April–October) and   

dry   seasons (November-March). The area's relative humidity is between 60%-80% and temperature 

between 25°C – 30°C. In 2006, Aguata LGA had a population of 369,972, with 187,262 males and 

182 710 females [12]. The major occupation of inhabitants is crop farming and trading, with some of 

them combining both. 



 

 

 

Fig 1. Map of Aguata 

2.2 Study Design 

The study was a cross sectional study. This study involved laboratory examination of faecal samples 

using Kato-Katz technique. Sample collection was a one-time collection carried out between 

September 2023 – December 2023. Participants were drawn from primary schools in Aguata LGA 

through random sampling technique. 

2.3 Study Population 

The study population consisted of pupils aged between 3 years to 12 years old, attending primary 

schools in Ekwulobia, Isuofia and Igboukwu communities in Aguata LGA. 

2.4 Sample Size Determination 

Samplesize was estimated using the sample size estimation formula by [13]. 

 
 

n =   

N 

1 + N (e)2 



 

 

 

Where n = sample size, N = total number of study population (1431). e = probability level (P = 0.05). 

The estimated sample size was 318. 

However, a total of 326 children were randomly recruited for the study from six randomly selected 

schools in the study area, two (2) from each town. Parents/guardians of these selected pupils were 

properly educated on the importance of this research before they signed consent forms. Those pupils 

whose parents or guardians consented were recruited for the study and were given study 

identification numbers. 

2.5 Ethical Approval 

Approval was obtained from the Ethics committee of the Anambra State Ministry of Health to conduct 

the research (MH/AWK/M/321/463). Approval was sought from the Education Secretary of Aguata 

LGA, Anambra State. Permission for access to the schools to carry out the study was obtained from 

the Education Secretary Catholic diocese of Ekwulobia, and the Heads of schools. In addition, 

Informed consent of the participants and their parents was obtained. The identity of all pupils selected 

for the study was protected as no names were used, instead identification numbers were assigned to 

each study participant. 

2.6 Collection of stool Sample 

Stool sample was collected from each participant using a sterile, leak-proof, and transparent wide-

mouthed universal sampling container, pre-labelled with the participant's identification number.   

Samples from the participants were stored in an ice bag stacked with ice cubes for preservation. The 

collected samples were transported on the same day to the Laboratory unit of the Department of 

Parasitology and Entomology, Nnamdi Azikiwe University, Awka for Parasitological analysis. 

2.7Parasitological Examination of Stool Samples for Soil Transmitted Helminths  

Stool samples were prepared and examined following the Kato-Katz technique [14]. One gram of 

stool sample was placed on a piece of paper. Nylon screen was pressed on top of the stool to sieve 



 

 

the stool, with a spatula the sieved stool was collected. The Kato-Katz template was then placed in 

the middle of a clean glass slide. The hole of the template was filled using the stool on the spatula. 

The template was removed vertically (avoiding any horizontal movement). Cellophane strips pre-

soaked in glycerol-Methylene blue solution was placed on top of the stool. A second, clean glass slide 

was used to press against the cellophane spreading the stool evenly between the microscope slide 

and the cellophane strip. The slides were then carefully removed and placed on the bench with the 

cellophane upwards. All the slides were examined under the microscope within 30 minutes after they 

were prepared. The presence of STH parasites eggs in any of the stool samples was noted as 

positive. 

2.8 Statistical Analysis 

Data obtained were analysed using Statistical Package for Social Sciences (SPSS) version 23. Level 

of significance between variables were analysed using Chi square at p-value of 0.05% (95%) level of 

significance. 

3.0 RESULTS  

Prevalence of Soil-Transmitted Helminth Infections among Pupils in Aguata, Anambra 

State. 

Out of the 326 stool samples of pupils examined in three communities in Aguata L.G.A, Anambra 

State24.2% (79) were positive with at least one soil-transmitted helminth parasite. Ascaris 

lumbricoides had the highest prevalence18.7%(61) followed by Trichuris trichiura2.7%(9) and 

hookworm 0.9% (3) as shown in Table 1.  

On the prevalence by community, the highest prevalence was observed in Igboukwu 29.7% (33) 

followed by Isuofia 26.3% (29) and Ekwulobia16.1%(17) as shown in Table 1. There was no 

significant difference at (P= .28). The result also showed co-infection observed between Ascaris 

lumbricoides and Trichuris trichiura 1.5% (5) followed by Ascaris lumbricoides and hookworm 0.3% 

(1). This is shown in Table 4.  

Prevalence of Soil-Transmitted Helminth Infections by age among pupils in Aguata, 

Anambra State 



 

 

The result on prevalence by age showed that the age group 3-6years old had the highest prevalence 

29.5% (21) followed by pupils aged 7-10 years24.0% (49) and 11-14 years had the least17.6%(9). 

The rate of helminth infections decreased with increase in age. As shown in Table 2, there was no 

significant difference (P=.77). 

 

 Prevalence of Soil-Transmitted Helminth Infections by sex among pupils in Aguata, 

Anambra State 

The result also showed that males had a higher prevalence 25.6% (37) than 

females23.0%(42). It was observed that A.lumbricoides and T.trichiura occurred more in 

females with 78.5%(33) and14.2% (6) prevalence respectively, than in males,while 

Hookworm occurred more in males 5.4% (2). But this was not significantly different as shown 

in Table 3 (P=.77). 

Table 1: Prevalence of soil-transmitted helminth infections among pupils in Aguata L.G.A, 

Anambra State. 

 

Community No 
Examined 

(%) 

No Positive 

(%) 
A. 
Lumbricoides 

    (%) 

T. 

trichiura(%) 
Hookworm(%) 

Igboukwu 111 (34.0) 33 (29.7) 26 (78.7) 3 (9.0) 2 (6.0) 

Ekwulobia 105 (32.2) 17 (16.1) 13 (76.4) 2 (11.7) 1 (5.8) 

Isuofia 110 (33.7) 29 (26.3) 22 (75.8) 4 (13.7) 0 (0.00) 

TOTAL 326 79 (24.2) 61 (18.7) 9 (2.7) 3 (0.9) 

      
 

 

 
 
 
 
 

x2= 5.79P= .05 



 

 

 
 
Table 2: Prevalence of soil-transmitted helminth infections among pupils by age among pupils 
in Aguata, Anambra State. 

Age group 

No Examined 

(%) 
No 

Positive(%) 

A. 
lumbricoides 

(%) 
T.trichuira 

(%) 

Hookworm 

(%) 
 

3-6yrs 71 (21.7) 21 (29.5) 15 (71.4) 3 (14.2) 0.00 

7-10yrs 204 (62.5) 49 (24.0) 38 (77.5) 5(10.2) 3 (6.1) 

11-14yrs 51 (15.6) 9 (17.6) 8 (88.8) 1 (11.1) 0.00 

x²=2.31                                           P= .31 
 

 

 

 

Gender 

No 

Examined(%) 

No 

Positive(%) 

A. lumbricoides 

(%) 

T. 

trichuira(%) Hookworm(%) 

Males 144 (44.2) 37 (25.6) 28 (75.6) 3 (8.1) 2 (5.4) 

Females 182 (55.8) 42 (23.0) 33 (78.5) 6 (14.2) 1 (2.3) 

x²=0.3 P=.05  

 

Table 4: Prevalence of soil-transmitted helminth co-infections among pupils by Community in 

Aguata, Anambra State. 

Community No 

examined(%) 
No 

positive(%) 
A. lumbricoides + T. 

trichiura(%) 
A. lumbricoides + 

hookworm(%) 

Igboukwu 111 (34.0) 2 (1.8) 2 0 

Ekwulobia 105 (32.2) 1 (0.9) 0 1 

Isuofia 110 (33.7) 3 (2.7) 3  0 

     
Total 326  6 (1.84) 5 (1.53) 1 (0.31) 

 

Table 3: Prevalence of soil-transmitted helminth infections among pupils by gender in Aguata, 

Anambra State. 

 



 

 

 

4.0 DISCUSSION 

 

This study showed an overall prevalence of 24.2% (Table 1) for soil-transmitted helminth infections 

among pupils in Aguata Local Government Area, Anambra State. By this, Aguata LGA may be 

categorised as moderately endemic to Soil-transmitted helminth infections [15]. The prevalence is 

lower than 56.2% reported by [16] in Uga Aguata, 48.08% recorded by [17]in Ozubulu, 42.0% 

recorded by [18] in Nnewi, 29.1% recorded by [19] in Ifite Ogwari Anambra State, and 30.3% recorded 

by [20] in Imo State. However, the result of this study is higher than 0.7% reported by [21]in 

Ekwulobia, Aguata LGA and9.86% by [22] in Awka South LGA, Anambra State. The prevalence 

recorded is relatively comparable to findings by [23] with prevalence of 28.2% in Umunze, [24] with 

prevalence of 21.7% in rural communities in Anambra¸ [10] with a prevalence of 21.7% in Nimo, 

Anambra State and 25.6% recorded by [25] in Enugu State. These differences may be due to the 

difference in the sample size, study time, annual deworming programmes, predisposing factors, and 

differences in the endemicity of parasites in the study areas. 

The three Soil-transmitted helminths documented in this study were, Ascarislumbricoides, Trichuris 

trichiura and hookworm (Table 1). A. lumbricoides was the most predominant among the soil-

transmitted helminths (18.7%). This corroborates with the findings by [24] who also recorded a higher 

prevalence of A.lumbricoides infection compared to other infections in rural communities in Anambra 

State, [26] in rural communities in Enugu State, [27] in Edo State, Nigeria and [28] in rural Kenya. 

A few pupils had mixed infections of Ascaris lumbricoides and hookworm 0.31%, and Ascaris 

lumbricoides and Trichuris trichiura 1.53%. This confirms recent reports by [11] in Anaocha LGA, 

Anambra State, but in contrast with [26] who reported 24.3% coinfection rates;Ascaris lumbricoides 

and hookworm as the most coinfection recorded. However, [29] recorded no coinfection among pupils 

in Nnewi. These variations may be due to the season at the time of study, and frequency of annual 

deworming programmes. Co-infections of Ascaris lumbricoides and Trichuris trichiura were more 

common (Table 4). This could be dueto similar fecal-oral route of infection for both parasites. 

Male pupils had a higher prevalence (25.6%) than the females (23.0%) (Table 3), although there was 

no significant difference. The high prevalence of infection among males compared to females in this 



 

 

study could be attributed to habits like playing football barefooted by boys on wet soil, which can 

promote penetration of the skin by filariform larvae. The above result is in line with [17] in Ozubulu 

who reported male pupils had 2.9% when compared to females (1.1%) and [20] who reported  male 

pupils had 38.4% compared to females 21.1% in Imo State, The low prevalence of Hookworm 

recorded among pupils in this study is similar to studies by [30], but in contrast with studies by [22] 

which reported hookworm as the most prevalent STH in Umunze, Anambra State, and also recorded 

the prevalence of Hookworm higher in males (49.1%) than females (37.3%). The prevalence of 

Hookworm was higher in males (5.4%) than in females (2.3%) which is like the report by [30]. 

Rate of prevalence of infection was high among pupils in the age group 3-6 years, while pupils in the 

age group 11-14 years had low prevalence rate (Table 2), this is similar to reports by [25]. This could 

be due to the fact that the younger age category (3-6 years) engages more in high level of soil 

activities while playing outdoors. Also, this group maintains poor personal hygiene as this plays a role 

in helminth infections. The older age group have more immunity than the younger age groups and are 

more likely to have better knowledge and practice of personal hygiene. This finding is in contrast to 

studies by [31] who reported highest prevalence (17.65%) in age group 13-16years, and 9.8% in age 

group 5-8 years among pupils in Ekwulummili community, Anambra State. 

 

5.0 CONCLUSION 

This study has determined the Prevalence of soil-transmitted helminth infections among pupils in 

Aguata LGA, which showed the prevalence of 24.2%. Therefore, Aguata LGA is moderately endemic 

to soil transmitted helminths according to WHO and is of public health concern. Intervention 

programmes such as annual deworming programmes should be sustained, monitored,and be 

complemented with continuous health enlightenment programmes as well as improved sanitation. 
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