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Abstract

Hookworm infection has been recognized as one of the leading causes of child morbidity in the
developing countries of the tropics and sub-tropics. This study was conducted to determine the
prevalence of hookworm infection in patients attending Hajiya Gambo Sawaba General Hospital, Zaria.
A total of ninety (90) faecal samples were collected and examined microscopically for ova and/or larvae
of the hookworm parasite. A questionnaire was used to obtain data on socio-demographic and risk
factors that associate with hookworm infection. The generated data were statistically analyzed using
Chi-square. 16.67 % of the patients were found to be infected with hookworm, among whom 10% were
males and 6.667% females, 2.22% young and 14.44% adults. There was no significant difference
(p>0.05) between males and females with respect to the infection prevalence. There was a significant
(p<0.05) relationship between age and hookworm infection were the lowest prevalence (2.22%) was
recorded among the young age. Educational level, wearing of footwear and toilet type used by the
patients had no statistical significance (p>0.05) to the infection prevalence while occupation and source
of water of the patients had a statistically significant (p<0.05) relationship with the infection prevalence.
The findings from this study could serve as an important information to government organization and
other stakeholders interested in disease prevention and control.
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INTRODUCTION

Hookworm is a parasitic nematode that lives in the small intestine of its host, which may be a
mammal such as a dog, cat or human (Rodpai et al., 2024). Ancylostoma dueodenale and Necator
americanus are species of hookworm that commonly infect humans. Both A. duodenalis and N.
americanus are found in Africa, Asia and America (Seguel & Gottdenker, 2017). Hookworm
infection like other soil-transmitted helminth infections is endemic in human communities
with poverty, inadequate sanitation and lack of access to health care facilities. Furthermore,
the habit of walking barefoot on sand increases the infection rate. This attribute is typical of
most rural and some urban settlements in Nigeria where there are poverty, unsatisfactory
hygiene practices and poor health care facilities (Bruce et al., 2024).

Infection by hookworm is the second most common human helminthic infection after
ascariasis (Hotez et al., 2005). In contrast to most intestinal helminthiasis, where the heaviest
parasitic loads tend to occur in children, hookworm prevalence and intensity can be higher
among adult males. Indeed, in most endemic areas (Hotez et al., 2005) reported that adult
women experienced higher morbidity as a result of their underlying blood loss due to
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menstruation or repeated pregnancy. Although hookworm infection is rarely fatal, it can
induce significant anaemia in heavily infected individuals (Hotez et al., 2005). Thus, Alvarado-
Gonzalez (Alvarado-Gonzalez et al., 2023) reported that 40% of all pregnant women in
developing countries are suffering from anaemia out of which majority of the cause was
attributed to hookworm infection. The infection of the host is caused by the larvae and not the
eggs, caused by walking barefooted through areas contaminated with faecal matter (Luong,
2003; Nwankwo et al., 2021).

Hookworm infection has been recognized as one of the leading causes of child morbidity in
the developing countries of the tropics and sub-tropics. Hence, in susceptible children this
infection affects their intellectual cognition and causes growth retardation; intra-uterine
growth retardation, prematurity and low birth weight among newborns of infected mothers
are also associated with this kind of infection (Hosea et al., 2021).

As the transmission of hookworm composes contamination of the environment by hookworm
eggs, there are also risk factors for the infection which include poor personal hygiene, low
educational attainment and household sanitation which is influenced by the socio-economic
status of an individual (Hosea et al., 2021; Hossain & Bhuiyan, 2016). Determining prevalence
of the disease is a piece important information that could be useful to government and other
stakeholders interested in disease prevention and control. This study was conducted with the
view to determine the prevalence of hookworm infection among patients attending Hajiya
Gambo Sawaba General Hospital by screening them for the presence of eggs or larvae of the
hookworms through microscopic stool sample analysis.

MATERIALS AND METHODS

Study Area

The study area was Hajiya Gambo Sawaba General Hospital, located along Kofar Gayan,
Zaria City, Zaria Local Government Area, Kaduna State, Nigeria. The predominant persons
attending the hospital are urban and rural residents of Zaria and other minority persons that
live outside Zaria. The hospital receives a large number of patients. Zaria city is located on
latitude 11.0855°' N and longitude 7.7199°E of the equator. Zaria city is within the savannah
region of Nigeria, with the rainy season usually from May to October, and the dry season
within November to April (KADGIS, 2025).
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Figure 1: Map of the Study Area: Zaria, Kaduna State, Nigeria (KADGIS, 2025).
Collection of Sample

Sample size was estimated using a reported 5.8% prevalence of hookworm infection by Hosea
et al., (2021), it was calculated using the formular;

n = 2pg/d

Where

n = number of samples to be collected.

Z = z-score which is 1.96 for 95% confidence

P = prevalence of infection from previous study = 5.8% = 0.058
q =1-p =1- 0.058 = 0.942

d = absolute desired precision = 0.05 or 5%.

Therefore, n = (1.96)2x0.058x0.942(0.05)2

n= 83.96 and was approximated to 90 samples.

A total of 90 faecal samples were collected from patients attending Hajiya Gambo Sawaba
General Hospital, Zaria. The samples were collected separately in clean, leak-proof, wide-
mouth sample bottles. The sample bottles were well labelled corresponding to the
questionnaire filled by the patient. Questionnaires were administered to the respective
patients to obtain relevant data on socio-demographic and risk factors that may be associated
with hookworm infection. Such information included; age, sex, educational status and
occupation of the patients, wearing of foot-wears, type of toilet and source of water supply.

Laboratory Analysis Using Formol-Ether Sedimentation Technique
The method used for the sample analysis was the formol-ether sedimentation technique.

Using an applicator stick, an estimated 1g of faecal sample collected was emulsified in 4ml of
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10% v/v formol water in a test tube. An additional 3ml of 10% v/v formol water was added
to the test tube and stirred thoroughly by shaking. The emulsified mixture was sieved using
gauze. The elute was then transferred into another test tube and 3-4ml of di-ethyl ether was
added and mixed thoroughly for another 20 seconds before the suspension was immediately
centrifuged at 3000rpm for 5 minutes. The supernatants which contain dissolved fats, faecal
debris and formol water was decanted and discarded. The sediment was then transferred into
a grease-free glass slide and covered with a cover slip. The slide was then examined
microscopically using the x10 and x40 objectives (Cheesbrough, 2009).

Data Analysis

The data generated were analyzed using SPSS version 16, and the results were presented in
tables. The chi-square test was also used to determine the level of significance (association) or
variation between the parameters of interest. P-values less than 0.05 were considered
significant while values greater than 0.05 shows no significance.

RESULTS

It was established in this research that out of the ninety (90) faecal samples collected and
examined microscopically, fifteen (15) were found to be infected with hookworm presenting
a prevalence of 16.67% as illustrated in Figure 2.

Table 1 presents the socio-demographic factors associated with hookworm infection among
the study population. The highest prevalence was observed among males (10%) and
prevalence in females was 6.67%. Chi-square analysis showed no statistical association
(p=0.924) between the prevalence of hookworm infection and gender. Younger aged
individuals had a lower prevalence of 2.2% and the adults had a higher infection prevalence
of 14.4%. There was a statistically significant association between the prevalence of infection
and the age of individuals (p=0.040). There was also a statistically significant association
(p=0.004) between the occupation of the patients and the infection prevalence. Table 2 presents
risk factors associated with hookworm infection among the study population. Water source
is statistically associated (p=0.047) with the infection prevalence. Wearing of foot wear and
type of the toilet used by the patients had no significance (p=0.467) to the prevalence of the
infection.

M Prevalence

M Percentage of non Infected

Figure 2: Prevalence of hookworm infection among patient attending Hajiya Gambo Sawaba General Hospital.
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Table 1: Socio-demographic Factors Associated with Hookworm Infection among patient
attending Hajiya Gambo Sawaba General Hospital, Zaria

Factors Number Number of X2 p-value
examined positive (%)

Gender

Male 53 9(10.00) 0.009 0.924

Female 37 6(6.67)

Age

Young 33 2(2.22) 4220 0.040

Adult 57 13(14.44)

Educational Level

Primary 18 1(1.11)

Secondary 18 6(6.67) 6.413 0.09

Tertiary 23 2(2.22)

None 31 6(6.67)

Occupation

Civil servant 12 3(3.33)

Business/Trader 15 5(5.55)

Transporter 4 0(0.00) 17.104 0.004

Farmer 7 4(4.44)

Unemployed 18 1(1.11)

Student 34 2(2.22)

Table 2: Risk Factors Associated with Hookworm Infection among patient attending Hajiya
Gambo Sawaba General Hospital, Zaria
Factors No Examined No of positive Chi-square p-value

Wearing of Foot wears

Always 68 14 3.783 0.286
Often 12 0

Rarely 10 1

Type of Toilet

Water Cistern 34 4 1.522 0.467
Pit laterine 54 11

Nil 2 0

Source of Water

Tap 29 2
Well 46 12 7.932 0.047
River 3 1
Borehole 0
DISCUSSION

The estimated overall prevalence of hookworm infection among the studied population was
16.67%. This prevalence is relatively high compared to those reported by Aribodor et al.,
(2023); Suraj et al., (2023), and Kumurya, et al.,, (2021) which were 0.5%, 4.6% and 4%
respectively. The relatively high prevalence could be attributed to the type of the study
population being the one used in this study is diseased and the aforementioned ones are non-
diseased. Similar infection prevalence values of 15.9% and 18.9% were reported by Nwankwo
et al., (2021) and Anegagrie et al., (2021) respectively. However, higher infection prevalence
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were reported in such studies as Okafor et al., (2023) who reported infection prevalence of 42.9
%, Magaji and Magaji, who reported infection prevalence of 33.3% and Adenusi et al., (2024)
who reported infection prevalence of 25.8%.

Factors that statistically contribute to the infection prevalence in this study were age,
occupation and source of water of the patients. The statistical association observed between
the prevalence of infection and the age of individuals (p=0.04) could be due to the following
reason: hookworm infection is unlike other worm infections; it is more prevalent in adults
than in young aged individuals. This is because, adults are normally involved more in such
activities as farming, cleaning of surroundings and plumbing, thus possibly stepping on areas
contaminated with faecal matter containing the larva (Luong, 2003). Similar studies of
Shiferaw & Mengistu (2015), Anegagrie et al., (2021) and Okafor et al., (2023) revealed that
hookworm infection is more prevalent in adult than young individuals.

A higher prevalence (10%) was recorded among male patients than among female patients
(6.67%). Yet, chi-square analysis of the result showed no statistical association (p=0.924)
between the prevalence of hookworm infection and gender, this could be a result of similar
hygiene practices among the two sexes that might exposed them to the infection with the
parasite. This finding agrees with the finding of Okafor et al., (2023) and Adenusi et al., (2024),
they reported no statistical association between the infection prevalence and gender of the
studied individuals despite the slightly higher percentage occurrence of the infection among
the male individuals. However, the work of Baker et al., (2018) and Kumurya, et al., (2021)
showed a significant association between infection prevalence and gender of the studied
population where males were observed to have more of the infection than females. This could
be attributed to predisposition to the parasite by certain activities been carried out by men.

The educational status of the patient was not statistically associated (p=0.093) with the
infection prevalence. Therefore, the infection prevalence could be associated with the socio-
economic status of the studied populace. This result corroborates the findings of (Bruce et al.,
2024) who reported no statistical relationship between the studied subject’s educational status
and the infection prevalence. More so, a study in Kenya showed that variation in the
educational level of the head of the household had no association with any helminthic
infection (Olsen et al., 2009).

Hookworm infection had also been noted to be more common in families who are involved
in agricultural activities (Baker et al., 2018). This study revealed a statistical relationship
between hookworm infection prevalence and the patients” occupation (p=0.004), this could
have resulted from the data obtained where four of the seven farmers had the infection and
primarily got exposed to the infection during their occupational activities. This finding is
similar to the work of (Okafor et al., 2023) and (Kirwan et al., 2009) which showed that
hookworm infection is prevalent among farmers and vegetable growers respectively.

Footwear is a risk factor for hookworm infection (Sandy et al., 2014) and, it was shown that
walking in barefoot has a high chance of hookworm infection (Abate et al., 2013; Feleke et al.,
2022) In this study, wearing of foot wear and hookworm infection were shown to have no
statistical significant relation (0.286). This could be attributed to the use of footwear that does
not properly cover legs and feet while carrying out such predisposing activities by most of the
studied and infected individuals. Interestingly, studies of Adenusi et al., 2024, Kumurya, et
al., (2021) and Shiferaw & Mengistu, 2015) revealed a statistical association between wearing
of footwear and hookworm infection prevalence among their study subjects.
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Access to safe and sufficient water for hygiene and hygienic sanitation is one of the important
factors to sustain the control of STHs infection (Baker et al., 2018). In this study, hookworm
infection was statistically associated with patients’” water source (p=0.047). This signifies
unsatisfactory hygiene practices at personal, household and/or community levels due to a
lack of safe/adequate water supply to the studied population. Therefore, ultimately leading
high infection prevalence among the studied subjects.

CONCLUSION

An overall hookworm infection prevalence of 16.67% was estimated among the studied
patients. Age and occupation were socio-demographic factors associated with hookworm
infection, and the source of water was a risk factor found to be associated with hookworm
infection. The overall infection prevalence was relatively low but could be more threatening
in the future if not tackled or checked on time due to an increase in birth rate and continued
deterioration in other socio-economic factors, such as lack safe portable water and quality food
that is often associated with poverty, and poor hygiene practices which are common among
most Nigerians.

Strict usage of protective wares such as boots by the farmers and traders of fresh farm produce
like vegetables will help to reduce the risk of infection with hookworm. Government should
supply safe and adequate water for portable use to the poor, and organize public awareness
programs on the improvement of environmental sanitation and personal hygienic practices.
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