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Abstract
Background: Parasitic infections remain a major public health problem worldwide, particularly in 
developing countries. The present study was aimed at determining the prevalence and risk factors 
associated with geohelminths in persons living in Ntamuchie community. 

Methods: A cross sectional study was carried out in the months of May and June, 2020 on 100 
inhabitants of the Ntamuchie community. A questionnaire was administered to people who accepted 
to sign the consent form. The formalin-ether concentration technique was used to concentrate the 
parasites for identification under the microscope.

Result: From a total of 100 stool samples analyzed 35 were infected with at least one species of parasitic 
geohelminths (35.0%) and 65 (65.0%) of the stool samples were negative. Five different helminths 
were seen, and the most frequently observed were Hookworm and Ascaris species, showing a 
prevalence of 17% each. The age group 0 to 14 years had the highest prevalence (19%) of helminthic 
infections while the Age group ≥ 15 years had a prevalence of 14%. Those who accomplished just the 
primary level of education had the highest occurrence of helminthic infections with a prevalence of 
20%, followed by those of secondary education with a prevalence of 10% and lastly those of tertiary 
education 5%. Respondents who used pit toilets had the highest occurrence of geohelminths with a 
prevalence of 31% while those using the water system demonstrated a prevalence of 4%.

Conclusion: This study shows that the community of Ntamuchie is highly infected with 
geohelminthic parasites. Improvement of sanitation, health education to promote awareness about 
health and hygiene together with periodic mass deworming are advocated as better strategies to 
control these infections.
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Introduction
Soil-transmitted helminthiasis is a major public health problem in low and middle-income 

countries affecting about 2 billion people across the globe [1]. Schistosomiasis and other soil- 
transmitted helminths make up over 40% of the illnesses caused by all tropical diseases morbidity, 
mortality, growth retardation and poor mental development in children [2]. Furthermore, helminthic 
infected individuals could be susceptible to other infections such as malaria and HIV [3]. Prevention 
of intestinal parasitic infection usually involves the treatment of cases with appropriate drugs. In 
most African countries where soil-transmitted helminthic infections are endemic, the World Health 
Organization (WHO) recommends regular deworming of school-age children with anti-helminthic 
drugs to control infection by these parasites [3]. However, infection with these parasites still 
remains a major public health problem in most endemic areas due to re-infection [4]. Thus, there 
is absolute need to undertake integrated control strategies that involve improved sanitation, health 
education and chemotherapy to effectively control such intestinal parasitic infections in endemic 
African countries [5]. This requires an understanding of knowledge of the target communities about 
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intestinal parasites. For example, people in Uganda were interested 
in receiving treatment for schistosomiasis after they were informed 
about the benefits of the treatment [6]. Soil transmitted helminths 
fall among the list of eleven Neglected Tropical Diseases (NTDs) 
known to exist in Cameroon [6]. Although IPIs are considered to 
occur predominantly in rural areas, they may also develop in every 
setting where residents have poor access to sanitation and hygiene 
conditions. Such environmental conditions are found in most 
African rural areas. Like other tropical and sub-tropical developing 
countries, intestinal parasites are widely distributed in Cameroon [7]. 
In Cameroon, intestinal parasitic infection is a major public health 
problem throughout the country [7]. This is aggravated more so by 
the hot and humid climate, poverty, malnutrition, high population 
density, and poor health. Factors which may influence infection 
with these worms are socio-economic, cultural, physiological and 
behavioral with illiteracy. Multiple parameters earlier mentioned 
coupled with bad governance influence infection with these worms 
[8]. There is an urgent need to ascertain the knowledge of affected 
communities regarding intestinal parasites to choose the best strategy 
for prevention which is acceptable and effective in local settings. Thus, 
this study was conducted to assess the prevalence and risk factors of 
geo-helminths among persons living in Ntamuchie mile three Nkwen 
in the Bamenda III subdivision in order to update existing data and 
information on the epidemiology of helminths in Cameroon, and 
make recommendations for further regional and nationwide control 
programs.

Material and Methods
Study site 

This study was carried out in Ntamuchie community. Ntamuchie 
is found in Bamenda III, Mezam Division, and North West Region of 
Cameroon (Figure 1). It is a semi urban area in Bamenda. Bamenda 
is the chief town of the North West Region which is a multicultural 
and metropolitan town whose inhabitants are engaged in various 
socioeconomic activities. The town has both government and private 
hospitals taking care of over 650 360 inhabitants and other villages 
around its localities [9].

Study design
This study was a cross sectional and random study. The study 

subjects were persons living in Ntahmuchie community.

Study period 
This study was carried out between the months of May and June, 

2020.

Inclusion criteria
All those who signed the informed consent form and children 

whose parents signed for them.

Exclusion criteria
All those who refused to sign the consent form.

Sample size determination
The sample size was calculated using the Cochran formula 

(Cochran 2008) at 95% confidence interval: 

n = z2p(1-P)/d2

Where,

n= required sample size; z = confidence level at 95% (standard 
value of 1.96); p = estimated prevalence of the infection under 

investigation

Hence a total of 174 people in Ntamuchie community in Bamenda 
III were supposed to be sampled. Due to the corona virus outbreak we 
work only on 100 persons.

Data collection
A structured questionnaire was used to collect data on socio-

demographic and risk factors of intestinal protozoans. Such data 
included age, sex, profession and level of education. Factors such 
as source of water bodies and type of toilet used in the locality that 
influenced the prevalence of gastrointestinal protozoans were asked. 
Questionnaires were administered in English and exceptionally in 
oral Pidgin English where necessary. 

Sample collection and laboratory analysis of stool 
samples

Labeled cleaned proof containers were given to participants 
for collection of stool samples. These stool samples were observed 
microscopically using the Willis simple floatation method [10]. 
Because the solution used had a specific gravity of 1.20, the eggs of 
parasites rose to the top of the saturated solution (sodium chloride 
solution) and this was due to the difference in weight between cysts, 
eggs and the larvae of parasites.

Data analysis
Prevalence of intestinal protozoan was calculated as the 

proportion of positive samples. Data collected from the field was 
presented using descriptive statistics. Data was entered into Microsoft 
excel and analyzed.

Results
Figure 2 shows the overall prevalence of infection obtained in the 

study area. It appears from this study that from a total of 100 stool 
samples collected and analyzed from 100 study participants, 35 were 
infected with at least one species of parasitic geohelminths making an 
overall prevalence of 35.0%. Figure 3 presents the prevalence of single 
geohelminths infections. It follows from the analysis of this figure 
that, out of the 100 samples examined for parasitic geo-helminths, the 
following helminths were seen, Trichuris trichiura 5%, Hookworm 
and Ascaris sp, 17%, Enteribius vermicularis and Toxocara cartis 

Figure 1: Peri urban land situation of Bamenda III with Ntahmuche in the 
map [9].
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1% respectively. Table 1 shows the prevalence of geohelminths 
with respect to sex. It follows from the analysis of this figure that 
the highest trend of infections occurred in females with hookworm 
showing the highest prevalence of 14%, Ascaris lumbricoides showed 
a prevalence of 10%, followed by Trichuris trichiura with a prevalence 
of 3% and the least occurred species among the female gender was the 
Enterobius vermicularis and Toxocara cartis with prevalence of 1% 
each. While in males Ascaris lumbricoides demonstrated the highest 
level of infection with a prevalence of 8%, followed by hookworms 

with a prevalence of 3%, Trichuris trichiura with a prevalence of 2% 
while Enterobius vermicularis and Toxocara cartis were at 0% among 
Males. Figure 4 shows the prevalence of geo-helminths with respect 
to age group. According to this figure, the age group 0 to 14 years 
had the highest level of helminthic infections (19%). The second Age 
group ≥ 15 years had a prevalence of 14%. The frequency of parasitic 
geo-helminths based on profession is presented in Figure 5. From 
analysis of this figure professions that were not specified showed the 
highest parasitic helminthic infection with a prevalence of 31%. No 
infection was recorded amongst teachers while Farmers instead had 
a 4% level of geohelminthic infections. Figure 6 shows the prevalence 
of helminths according to level of education. In relation to education, 
findings shows that, persons with primary level of education had 
the highest occurrence of helminthic infections with a prevalence of 
20%, followed by those with secondary education with a prevalence 
of 10% and lastly those with tertiary education 5%. Figure 7 presents 
the frequency of parasitic geo-helminths with respect to type of toilet 
used. From this figure respondents who used pit toilet had the highest 

Figure 2: Overall prevalence of parasitic geo-helminths.

Figure 3: Prevalence of Single geo-helminths infections.

Figure 4: Prevalence of geo-helminths with respect to age group.

Helminths
Sex

Male (%) Female (%)

Hookworm 3 14

Ascaris lumbricoides 8 10

Trichuris trichiura 2 3

Enterobius vermicularis 0 1

Toxocara cartis 0 1

Table 1: Prevalence of geo-helminths with respect to sex.
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Figure 5: Prevalence of geohelminths with respect to Job type.

Figure 6: Prevalence of parasitic geo-helminths based on the level of 
education.
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Figure 7: Prevalence of geo-helminths with respect to toilet type used.
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occurrence of geohelminths with a prevalence of 31% while those 
using the water system demonstrated a prevalence of 4%. Figure 8 
presents the prevalence of parasitic geohelminths based on water 
sources. This figure shows that the prevalence of helminths was high 
among those using stream water with a prevalence of 15% followed 
by those using rivers as their source of water with a prevalence of 
10%. Figure 9 shows the frequency of parasitic geohelminths based on 
whether respondents put fingers or other objects into their mouths. 
The prevalence of helminths was high among those who always put 
their fingers in their mouth with a prevalence of 22%. The lowest 
prevalence was seen in those who never put fingers or other objects 
(5%) into their mouth. Figure 10 shows the prevalence of parasitic 
geohelminths based on whether respondents walk barefooted or not. 
This figure shows that the highest prevalence of helminths was seen in 
those who always walk barefooted (22%) and 11% was seen in those 
who said they sometimes walk barefooted and only 2% was seen 
among those who never walk barefooted.

Discussion
The result of this cross-sectional study carried out in the 

community of Ntamuchie shows that 35% (35/100) of the sample 
population were infected with geohelminths. This prevalence may be 
due to poor hygienic conditions and environmental hygienic practices 
by people in the community, such as, playing in dirty surroundings, 
putting on dirty dresses, playing with fingers on the ground, putting 
dirty fingers and objects into the mouth, not washing fruits and hands 
before eating, picking food from the ground and eating and moving 
barefooted. Generally the most prevalent intestinal geo-helminthes 
were Hookworms (17%) and A. lumbricoides (17%). The results of 
this study agree with those carried out in Sasiga District, Southwest 
(Ethiopia) where A. lumbricoides (23%) and Hookworms (21%) had 
the highest prevalence of intestinal geo-helminths [11]. The result 

Figure 8: Prevalence of helminths with respect to Water source.
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Figure 9: Prevalence of helminths based on putting fingers and objects to 
the mouth.

Figure 10: Prevalence of helminthes based on whether they walk barefooted.

shows that females were more infected than males. This can be better 
explained by the fact that in addition to household work, women in 
this area are also engaged in handling of livestock and farming and 
thus are comparatively more exposed to contaminated soil and water, 
a major predisposing factor for infection. This finding is in agreement 
with those of Keutchazoue et al. [12] in Cameroon. The results show 
that the age group 0 to 14 years had the highest level of helminthic 
infections (25%). The highest prevalence observed among children of 
age between 0 to 14 years could be as a result of the fact that they 
always play with soil. The soil is known to harbor a good number of 
intestinal parasite eggs which eventually find their way into the body of 
their host as a result of unhygienic practices. Also, low body immune 
system especially as concerned children might be responsible for 
the high rate of infection [13]. The results show that respondents of 
other professions that were not specified showed the highest parasitic 
helminthes infections with a prevalence of 31%, teachers showed a 
0% level of infections while Farmers instead demonstrated a 4% 
level of geo-helminths infections, this goes a long way to explain that 
education has a lot to do with geo-helminthic infection as educated 
individuals have knowledge on hygiene and know about deworming 
as compared to farmer who are at high risk as they deal with soil and 
again have little or no knowledge about worm and deworming. These 
results are similar to results reported by Forrester et al. [14] but in 
disagreement with those of Kuete et al. [15]. The results show that 
the pit toilet (31%) is a major risk factor as compared to the water 
system (4%). These results were equally recorded from the Newbell 
Central Prison Cameroon with a percentage of 25.6% for pit toilet 
and 18.7% water system [16]. But is different from the result gotten 
from Ethiopia where pit toilet had a 3% and 31% for private toilet 
[11]. This high percentage for users of pit toilets could be due to the 
fact that many people tend to use those even passersby and most 
of the time these passerby’s are infected. These results showed that 
the prevalence of helminths was highest among those using stream 
water with a prevalence of 15% and then 10% among those using 
rivers as their source of water. Similar studies conducted by Hussein 
in Iraq [17] and Ngui et al. [18] in Malaysia also showed a higher 
rate of infection among children who drink untreated water than 
those who drank treated water. This high prevalence may be due to 
contamination of streams and rivers with human waste, poor quality 
of water, faulty sewage lines and insufficient treatment with chlorine. 
This study shows that putting fingers and other objects in the mouth 
is a high risk factor for geohelminths. This observation could be 
due to the fact that these objects and fingers were dirty and perhaps 
contaminated with eggs of geohelminths before introduction into 
their mouths. The results confirm the response in the questionnaires 
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as persons who said they never put fingers and objects into the mouth 
were seen to have the lowest prevalence. This result shows that higher 
prevalence of intestinal geo-helminthic infection was found in people 
who always walk barefooted. Walking barefooted in a warm humid 
climate where poor personal hygiene and environmental sanitation 
practice are very important risk factors for hookworm infection. In 
this study, hookworm infection was significantly associated with 
shoe-wearing habits, methods of waste disposal, defecation habits, 
source of drinking water, cleanliness of fingernail, and hand washing 
habit after toilet use.

Conclusion
Given that intestinal parasitic infections are intimately associated 

with poverty, poor environmental sanitation and lack of potable clean 
water supply, it is crucial that these factors are addressed effectively in 
a sustainable manner. Improvement of sanitation, health education 
to promote awareness about health and hygiene together with 
periodic mass deworming exercises are better strategies to control 
these infections. Effective control measures are well formulated in 
place, these communities (especially Ntamuchie) will have a greater 
opportunity for a better future with respect to health-care delivery 
system.
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