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Abstract: The present study looks at the prevalence of soil transmitted helminths among school children from a 

rural and a semi urban setting at the Nsukka region of Enugu State of Nigeria. Stool samples were collected 

randomly and examined by basic parasitological techniques for the presence of intestinal helminths. 255 

samples were collected and examined. Of these, 116(45.5%) were infected with the results being statistically 

significant (P < 0.001). Ascaris lumbricoides was encountered in 46% of the infected specimens, hookworms in 

23%, Trichuris trichuira in 9% and Strongyloides stercoralis in 11%. Samples from the group 2 pupils who 

were from the rural setting had the highest prevalence in worm infestation and the results were statistically 

significant (P < 0.05). With respect to age, of the 4 age groups involved in the study, the 8-10 years were found 

to be the most infected in both groups with 100% infection for the group 2 samples while the 14-16 were the 
least infected and the results are significant statistically.     
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I. Introduction 
 Soil transmitted helminthic infections are among the most common and neglected infections worldwide 

[1]. They are among the most prevalent afflictions of humans living in areas of poverty in the developing world. 

Two billion individuals were reported [2] to be parasitized with helminthic worms, majority of them living in 

resource-poor settings, 80% of these live in sub-Saharan Africa, [3, 2]. However, recent report by World Health 

Organisation [4] puts the figure at 880 million infected children who are in need of treatment. The African 
medical research foundation in 2007 [5] indicated that the young children particularly affected by intestinal 

helminths are from poor background, citing failure to use latrines as a major reason for the increase in the spread 

of parasitic helminthic worms. Epidemiological surveys have revealed that poor sanitary conditions such as 

defecation and faecal contamination of water bodies are the most important factors leading to intestinal worm 

infestation [6] while the spread is due to personal hygiene [7].  

 In Ethiopia, helminthic infections are the second most predominant causes of outpatient morbidity [8] 

and this according to Kumie and Ali [9] is because Ethiopia has one of the lowest qualities of drinking water 

and sewage coverage in the world. Children of pre-school and school age (0 – 15years) are the groups at risk of 

getting infected, [10, 11, & 12]. The effects of helminthic infection in children are adverse and alarming. 

Intestinal parasitic worms have detrimental effects on the survival, growth, general fitness and performance of 

school children according to reports by De Silva et al., [13] and WHO [14] These infections are known to 
trigger immune responses in man, creating problems for the body’s ability to fight diseases, thus making 

affected individuals more prone to co-infection as was note by Watkin and Pollitt [15]. Reports by Borkow and 

Bentwich [16] indicated that helminthiasis is contributing to the unrelenting prevalence of AIDS and 

tuberculosis in many developing countries, particularly in Africa. Stunting of growth, iron deficiency, anaemia, 

rectal prolapsed and dysentery are features of intestinal helminths [17]. The burden of disease caused by 

helminthic parasitic worms globally is estimated to be 22.1 million disability adjusted life years (DALYs) lost to 

hookworm, 10.5 million to Ascaris lumbricoides, 6.4 million to Trichuris trichiura [18 & 19].   

 Human intestinal Helminthiasis has been studied in Nigeria by various workers [20, 21, 22, 23, 24, 25 

& 26] over the years. Some isolated helminths common in the region include Ascaris lumbricoides, the 

whipworm Trichuris trichuira, the hookworm Ancylostoma duodenale, Necator americanus and Strongyloides 

stercoralis. Periodic deworming of school children has also been instituted to curtail the problems caused by 

these worm infestations over the years and such programmes have been shown to improve growth and 
micronutrient status [27, 28]. Availability of basic social and health amenities remains a major problem in 

Nigeria as in most third world countries therefore, the problem of worm infestation has persisted with Kirwan et 

al., [27] suggesting a less than four monthly treatment interventions but expressed the need to look for drug 

resistant strains. The present investigation was undertaken to compare two communities in one local government 

area in Nigeria with the view of looking at the prevalence of intestinal Helminthiasis in the region.    
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II. Materials And Methods 
Study Area and Specimen collection. 

 Samples were collected from school pupils attending the University of Nigeria, Nsukka staff clinic 

(Group 1) and pupils from Nkpor village (Group2) both of which are located in Nsukka local government area 
of Enugu State, Nigeria. Nsukka is located in South-eastern part of Nigeria and is characterized by poor 

environmental sanitation especially in areas with high density populations. Nsukka town is a university town 

with a mixed population, consisting of university student, university staff and a high population of public 

servant. Nkpor village however, is like any typical rural area village in Nigeria. It lacks the basic social 

amenities such as pipe borne water, regular electricity, proper medical facilities and good road networks. This 

village is also located in Nsukka local Government area of Nigeria. Unlike Nsukka town, Nkpor village 

population consist of mostly farmers and traders with very few civil servants. Both regions are characterized by 

two major seasons, the raining and dry seasons.  The rainfall pattern of this area is moderate, lasting for a period 

of six months, with average atmospheric temperature of 20-30oC.  

Feacal samples were collected between January 2010 – April 2010 from school pupils attending the 

university of Nigeria Nsukka medical centre (Group 1) and Nkpor community health centre (Group 2). Wide 

mouthed bottles were given to the selected pupils, the bottles were labelled; their names, age and sex were 
recorded. Prior to sample collection, permission was obtained from both parents and hospital authority.  

 

Parasitological Examination of specimens 
 Collected specimens were examined on the same day of collection. Parasitological examination was by 

the direct wet mount [29, 30] and the formol-ether concentration methods. For the wet mount, each stool 

specimen, was well mixed, 1gram emulsified in normal saline and stained with iodine for microscopic 

examination. For the formol-ether concentration method, [31, 32] sediments from each centrifuged specimens 

was placed on a slide and examined at x10 and x40 magnification [25]. Negative stool samples were confirmed 

through the formol-ether concentration method. The type of intestinal parasite seen was recorded. 

 

Statistical Analysis 

Microsoft excel (2010) chi test was used to compare the results. Using the χ
2 

tests from the contingency tables 

values were considered significant at P< 0.05. 

 

III. Results 
 Two hundred and fifty five (255) samples were collected from both centres. Of these, 116 (45.5%) 

were infected with various types of intestinal helminthic infections. The results are presented in table 1and are 

statistically significant (P<0.001). The encountered helminths were Ascaris Lumbricoides (46%), Strongyloides 

stercoralis (11%), Trichuris trichuira (9%) and hook worm (23%). Comparisons in the prevalence of these 

helminths from the two groups are shown in figure 1.  The group 2 samples had the highest prevalence for T. 

Trichuira (7%), S. stercoralis (11%), and hookworm (16%) and the difference between the two sites was 

statistically significant (P<0.05).    

 Four age groups, 5-7, 8-10, 11-13 and 14-16 years were included in the study. Helminthic parasitic 

infection was encountered in all the groups. The highest prevalence was among the 8-10 years of age group of 

which 88(76%) of the 116 positive specimens harboured various types of worms. The least infected were the 14-

16 years of age group with about 4% of them infected as shown in table 2 with the difference being statistically 
significant (P< 0.001).     

 For group 1 samples, the results presented in table 3 shows that the 5-7 years age group had no 

intestinal helminths. Of the samples examined in the 8-10 years of age group, 40(83%) were found to be 

harbouring intestinal worms. The percentage of worm infestation was lower for the 11-13 and 14-16 years age 

group, at 8.3% for each group. The results are statistically significant (P<0.001). However, of the examined 12 

samples in the 5-7 years age range of group 2, 8(11.76%) were seen to be infested with intestinal helminthic 

infection. All the 8-10 years of age from this group were also infected with various types of worms. For the 11-

13years and the 14-16 years percentage of infestation was low at 17.65% and 4.41% respectively. The results 

are shown in table 4 and they are statistically significant.  

 The results on helminths encountered in relation to gender are presented in figure 2. The figure shows 

that the incidence of occurrence of parasitic helminths was highest in males than in females. Strongyloides 
stercoralis was also seen in the group 2 male samples and complete absent in those from group 1.  However, a 

comparison in the percentage infestation from the two groups shows the group 2 samples to be infected with all 

the encountered helminthic species (A. lumbricoides 13%, S. stercoralis 11%, T. Trichuira 7% and hookworms 

16%) as shown in figure 2. However, the highest percentage (23%) of A. lumbricoides infection was amongst 

the group 1 samples.   
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Table 1: Prevalence of Intestinal Helminths among School Children Two centres in Nsukka area. 

Study area Number examined Number positive Percentage positive 

Group 1  162 48 41.38% 

Group 2  93 68 58.62% 

Total 255 116 100% 

 =15.9, DF=1, P=0.000, P<0.001  

 

Table 2: Age Distribution and Percentage (%) Prevalence of Intestinal Helminths 

 

Age (years) Number examined Number Infected Percentage Infection 

(%) 

5-7 24  8 7% 

8-10 111 88 76% 

11-13 63 16 13.8% 

14-16 57  4 3.45% 

Total 255 116 100% 

X2 = 37.9, Df = 3, P = 0.000. P<0.001 

 

Table 3:  Intestinal Helminths distribution in relationship to age of Group 1 School Children. 

Age groups (years) Number 

 examined 

Number 

 Infected 

Percentage  

Infected (%) 

5-7 12 0 0% 

8-10 66 40 83.33% 

11-13 45  4 8.33%  

14-16 39 4  8.33%  

Total 162 48 100% 

=27.3, DF=3, P= 0.000. P< 0.001 

 
Table 4: Intestinal Helminths distribution in relationship to age of Group School Children 

Age groups (years) Number examined Number Infected Percentage Infected 

(%) 

5-7 12 8 11.76% 

8-10 45 45 66.18% 

11-13 18 12 17.65% 

14-16 18 3 4.41% 

Total 93 68 100% 

= 16.6, DF =3, P=0.001. P<0.001  
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Figure 1: Prevalence of Intestinal Helminths from the two localities. 

  

Figure2. Prevalence of Intestinal Helminths with regards to Gender 

 

 
 

IV. Discussion 
 Ascaris lumbricoides, Trichuris trichiura, Strongyloides stercoralis and hookworms are seen in the 

present study to be the prevalent intestinal parasitic helminths encountered. These worms were isolated from 

116(45.5%) of the examined samples showing that these are the prevalent intestinal helminths in this region of 

Southeast of Nigeria. Similar findings had been reported by [33, 34, 27, & 25]. Reports by Ekundayo et al., [35] 

indicated that since the 1970s, the triad of A. lumbricoides, T. Trichuira and hookworm species are common in 

Nigeria. While Akogun [36] had indicated that the prevalence of these parasites had not changed in the past 50 

years especially with Ascaris. In the present investigation, with A. lumbricoides being a common feature in 
specimens from both groups, it can be said that helminthiasis remains a problem in Nigeria. The overall 

prevalence is high at 45.5%. However, Damen et al., [26] reported an overall prevalence of 30.2% from their 

study in the North-Central Nigeria. The results obtained in this study shows A. lumbricoides to have the highest 

prevalence (45.5%), followed by hookworm (23%) and S. stercoralis (11%); while the least prevalent was T. 

trichiura (9%). These high percentages could mean that there hasn’t been recent deworming programme in the 

region or there could be the possibility of having been re-infected after a period of deworming. There is 

therefore the need for urgent intervention. The pattern seen in the present investigation is consistent with 
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findings by Adeyeba and Akinlabi [37] Ekpenyong and Eyo [25]. A percentage of prevalence as high as 45.5 in 

the present study, reflects that the poor unhygienic practices of school pupils has not changed with passage of 

time. These unhygienic practices keep enhancing the transmission of helminthic parasites over years. Concerns 

about the hygienic practices of people defecating, improper disposal of sanitary waste, lack of lavatories at 

home and public places had been expressed by Holland and Asaolu [38], Nwosu [39] as well as by Adeyeba and 

Dipeolu [40]. These findings show that despite the years of group deworming in schools, the problem of 

helminthiasis in Nigeria has persisted. That T. trichuira and hookworms were also encountered is not 
unexpected as similar conditions are known to affect the endemicity of these parasitic worms [41]. Also, 

according to Crompton [42], intestinal helminths are rarely found alone in human communities.  

 The results presented in table 2 shows that the group 2 stool samples had S. stercoralis. This species 

was absent in the samples from group 1. It could mean that there is a lot of walking bare footed among this 

group of pupils. The presence of S. stercoralis was reported by Ozumba and Ozumba [34] in their study. They 

were of the view that a large population of the inhabitants from their study area, walked barefooted since 

hookworm infection is contracted through skin penetration.  

 With helminthic infection as regards to age, table 2 shows that pupils between 8 and 10 years of age 

were the most infected. This might be because at this age, this group attend to their personal care with not much 

help from their parents. Also they are quite exposed to, much contact with soil contaminated with faeces. This is 

however contrary to the findings of Ozumba and Ozumba [34] who reported that the 12-17 teenagers had the 
highest rate of infection. They were of the view that this might have been as a result of outdoor activity of this 

age group. In the present study however, school pupils within the age range of 14-16, were found to be the least 

infected probably because at this age, education on the need for proper personal hygiene has been impacted and 

they are more conscious of their health than the other age groups. That some of them were infected could be 

attributed to outdoor activities as had been suggested by Ozumba and Ozumba [34]. The variance in pupils 

presenting themselves at the health centres were specimens for the study was collected could have been the 

reason for the differences obtained in the study.  

 Table 2 also shows that intestinal parasitic infection was low among pupils between 5-7 years of age in 

the present study. This is contrary to the findings of Ekpenyong and Eyo [25] who reported from their findings 

that children between the ages of 4 and 6 had the highest incidence of A. lumbricoides infection and explained 

this to be due to an under developed immunity to parasitic infection. It would however be expected that at the 

age of 5 to 7, parents still monitor and restrict the outdoor activities of this age group as well as being active in 
taking care of their personal hygiene. They probably do not go farming with their parent at this age thus not 

exposed to soil contaminated faeces. Again regional differences might be contributory factors to the differences.  

Gender wise, both males and female were infected with intestinal helminths suggesting equal exposure to 

infecting parasites. A comparisons in the percentage of infection for both sexes as shown in figure 2, shows the 

males to be more carriers of parasitic helminthic infections than the females. All the S. stercoralis encountered 

were from male samples. This can be attributed to the fact that male do participate in more outdoor activities 

than their female counterparts in this region, contrary to the findings of Ekpenyong and Eyo [25], who from 

their study, indicated that intestinal helminths infections were more common in females than in males. They 

[25] suggested that the prevalence of parasitic infections were sex dependant while an earlier report by Nairain 

[43] indicated that the differences could be related to the levels of exposure.  

The present investigation has shown that intestinal helminthiasis remains a public health problem in Nigeria. 
The fact that the socio-economical facilities in Nigeria does not appear to have changed much over the years, 

couple with the advent of more healthcare demanding diseases such as AIDS/HIV, suggests the need for urgent 

new methods for the control of intestinal helminthiasis to avoid the problem of developing resistant strains. 

Economic development, proper education of parents and children, poverty eradication if possible would go a 

long way to curtail the menace of these parasitic helminths.       
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