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Abstract: Hookworm infections and ABO blood group among children was assessed in five selected schools
in Aba metropolis, Abia State, Nigeria. Blood and Stool samples were collected using Stratified random
sampling technique, following ethical approval and consent from parents and teachers of the subjects. Stool
samples were analyzed using standard parasitological technique; both wet saline/iodine and formol-ether
concentration methods. The ABO blood grouping test was performed using the slide method and antisera
(murex Diagnostic, inc, Dartford, UK) and observed for agglutination. From a total of 1500 samples examined
for Hookworm infection, 120 (8.0%) were positive. Infection rate by school showed that Okigwe Road School
had highest infection rate of 30(9.4%) followed by St. Joseph’s School 25(8.3%) and 20(7.7%), 30 (7.5%) for
School  road  and  CKC  respectively  while  Cameroun  road  school  had the least infection rate of 15(6.8%).
The difference in prevalence of infection among the school was not significant (P>0.05). Sex related prevalence
showed that infection was higher in females 8.17% than in males 7.89%. More females within the age range of
14-17years were more infected (10.3%), followed by those within age range 10-13years(9.47%) while those within
the age range of 6-9years had the least infection rate of 6.02%. More males within the ages 10-13years had
higher infection (9.09%), followed by those within the ages 6-9years (7.94%) while the least rate of infection of
6.74% was recorded among those within ages 18-22years. It was observed that hookworm infection is
dependent  on  sex  and  age  (P<0.05).  Prevailing blood group among the subjects showed that blood group
O+ was highest with 53.3%, followed by blood group B+ with 26.4% and the least was blood group AB- with
0.4%. Prevalence of Hookworm infection based on the blood group type showed that blood group O+ had the
highest infection rate with 4.50% followed by blood group B+ with 2.42% while AB+ had the least infection rate
with 0.16%. Hookworm infection varies from blood group to blood group (P = 0.1). In conclusion, the prevalence
of Hookworm infection remains high in Aba and infection is higher among blood type O of the ABO grouping
system. Improvement of sanitation habit, personal hygiene and awareness campaign can bring the prevalence
to zero.
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INTRODUCTION Hookworm infection thrives in areas where sanitary and

Hookworm disease is a helminth infection that is filariform larvae and infection of the host. Many of the
predominantly caused by the nematode parasites Necator affected population live in rural communities of
americanus and Ancylostoma duodenale; the most developing countries where hookworm is endemic [2, 3].
serious effects of hookworm infection are blood loss An estimated 576-740 million people in the world are
leading to anaemia, in addition to protein loss [1]. infected with hookworm [1]. The highest prevalence of

environmental conditions favour the development of
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hook worm infection being reported in sub-Saharan hottest months are January to March when the mean
Africa, the Pacific Islands, India, East and South Asia, temperature is above 27°C. The relative humidity is
Latin America and the Caribbean [4, 5]. In Ethiopia usually high throughout the year, reaching a maximum
prevalence of 25.5% was reported by Ibrahim et al. [6]. during the rainy season when values above ninety per
Hookworms belong to group of infection generally cent are recorded. The city became a collecting point for
referred to as intestinal parasitic infections which have agricultural products following the British made railway
been reported to have high prevalence in Nigeria among running through it to Port Harcourt. Aba is a major urban
children because of their vulnerability [7-12]. Specifically, settlement and commercial centre in a region that is
prevalence of 25.0% was recorded by Abah and Arene surrounded by small villages and towns. The indigenous
[13] among school children in Rivers State, 17.8% was people of Aba are the Ngwa. Aba is well known for its
reported by Babamale et al. [14] among school-aged craftsmen. As of 2006 census, Aba had a population of
children in Okuta community in Kwara State. Also 534, 265.Aba is surrounded by oil wells which separate it
Adeyeba and Tijani [15] reported a prevalence of 3.2% in from the city of Port Harcourt.Its major economic
Igbo-ora in Oyo State and Odebunmi et al. [16] reported contributions are textiles and palm oil along with
3.2% among school children in Vom, Plateau State. pharmaceuticals, plastics, cement and cosmetics which

There is a universal consensus that iron deficiency is made theAriaria International Market to become the
the most common micronutrient disorder leading to health largest market in West Africa seconded by the Onitsha
problems for over 2000 million people with half of these main market. There is also a brewery, a glass companyand
having anaemia and that hookworm infections contribute distillery within the city. Finally, it is famous for its
to this global public health problem [17]. The World handicrafts.Aba is the commercial hub of eastern Nigeria".
Health Organization identified adolescent girls and women The city has well over 90 primary schools.
of child-bearing age as high-risk groups as regards the
impact of hookworm disease and why pregnant women Study Population: The five schools randomly selected
should be treated with anthelminthic drugs after the first and sampled for Hookworm ova in this study were: 
trimester [17]. Other effects of hookworm infections
include stunted growth, Impairment of intellectual and Christ the king primary and secondary school 400
cognitive development in school age-children and immune School Road Primary School 260
impotence [18]. Considering these effects of Hookworms St. Joseph Primary and secondary school, 300
and the fact that the environmental conditions which Cameroun Road Primary School 220
enhance the transmission of hookworms abound in Aba Okigwe Road Secondary School 320
metropolis, this study is aimed at investigating The subjects were all residents in Aba urban and
relationship of Hookworm infection and ABO blood group were grouped into five zones according to the location of
among Children in Aba, Abia State, Nigeria. the schools.

MATERIALS AND METHODS Ethical Clearance: Permission was sought and obtained

Study Area: Aba is a city in the southeast of Nigeria and heads, Teachers and consents of Parents were also
the main trading centre in Abia State. It lies along the west obtained.
bank of the Aba River and is at the intersection of roads
leading to Port Harcourt, in Rivers State, Owerri in Imo Sample Collection: A total of 1500 faecal samples were
State, Umuahia in Abia State, Ikot Ekpene and Ikot Abasi collected from subjects. Each subject was provided with
in Akwa Ibom State. It has an area of 72 Km  and a a wide mouthed 20ml universal container, directing them2

humidity of 82%. It has two seasons in the year, namely: to use the spatula attached to the cover of the bottle to
the rainy season and the dry season. The rainy season collect a pea sized stool sample the next morning. They
begins in March and ends in October with a break in were advised to provide early morning stool samples as
August usually referred to as the "little dry season." The this has been proved to contain more parasites than those
dry season which lasts for four months begins in collected during the day [19].
November. Heavy thunderstorm is characteristic of the
onset of the rainy season. The total rainfall decreases Blood Sample: Two millilitres (2ml) of blood was collected
from 2200mm in the south to 1900mm in the north. The by vein puncture after swabbing the area with 75%

from chairman of the Local Government Area, School
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alcohol.  The  samples were emptied into Ethylene males 7.89%. More females within the age range of 14-17
Diamine-Tetra-acetic Acid (EDTA) bottles were years were more infected (10.3%), followed by those
transported in ice-chest to the laboratory. Samples not within age range 10-13years(9.47%) while those within the
analysed immediately were preserved in a refrigerator at age range of 6-9years had the least infection rate of 6.02%.
temperatures between 2-5°C. More males within the ages 10-13years had higher

Sample Analysis: Samples were analysed following the years (7.94%) while the least rate of infection of 6.74%
standard procedure described by Cheesbrough [20]. was  recorded  among  those  within ages 18-22years

All the  stool  samples were concentrated using (Table 2). It was observed that hookworm infection is
formol ether concentration technique. One millilitre of a dependent on sex and age (P<0.05). Prevailing blood
well-mixed stool sample was put in a tube containing 4 mL group among the subjects showed that blood group O+
of 10% formalin. Three millilitres of the 10% formalin was was highest with 53.3%, followed by blood group B+ with
again added and mixed by shaking. The suspension was 26.4% and the least was blood group AB- with 0.4%
sieved using a coffee strainer into a centrifuge tube. Three (Table 3). Prevalence of Hookworm infection based on the
millilitres of diethyl ether was added and stoppered. It was blood group type showed that blood group O+ had the
then shaken vigorously for 1 min. The stopper was highest infection rate with 4.50% followed by blood group
removed  and  the  suspension  centrifuged  for 1 min at B+ with 2.42% while AB+ had the least infection rate with
400 rpm. The entire column of the fluid below the faecal 0.16% (Table 4). Hookworm infection varies from blood
debris and ether was carefully removed using a Pasteur group to blood group (P = 0.1).
pipette  and  transferred into  another  centrifuge tube.
Ten percent formalin was added to the transferred
suspension to make up to 10 mL. It was then centrifuged
at 1000 rpm for 10 mins. The supernatant was decanted
and the bottom of the tube tapped to re-suspend the
deposit. The deposit was examined by light microscopy at
100x and 400x magnifications for the presence of ova of
hookworm parasite.

Blood Group Test: The ABO blood grouping test was
performed using the slide method as described by Dacie
and Lewis [21]. A drop of the antisera A, B, AB and D
(Murex Diagnostic, inc, Dartford, UK), were placed on the
tile respectively. A drop of the test cells was added to
each of the Anti-sera drops, mixed, swirled for 2mins and
observed for agglutination. Agglutination reaction
signified the presence of the natural antigens A, B, AB or
D.

RESULTS

From a total of 1500 samples examined for Hookworm
infection, 120 (8.0%) were positive. Infection rate by
school showed that Okigwe Road School had higher
infection rate of 30(9.4%) followed by St. Joseph’s School
25(8.3%) and 20(7.7%), 30 (7.5%) for School road and CKC
respectively while Cameroun road school had the least
infection rate of 15(6.8%) as shown in Table 1. The
difference in prevalence of infection among the school
was not significant (P>0.05) Sex related prevalence
showed that infection was higher in females 8.17% than in

infection (9.09%), followed by those within the ages 6-9

Table 1: Prevalence of Hookworm infection in some selected schools in Aba

School No.Examined No.+ve % +ve Pi Values Nipi

CKC 400 30 7.5 0.075 2.25
St.Joseph's 300 25 8.3 0.083 2.08
School Rd 260 20 7.7 0.077 1.54
Cameroun rd 220 15 6.8 0.068 1.02
Okigwe Rd 320 30 9.4 0.094 2.82

Total 1500 120 8.0  nipi=9.71

Table 2: Prevalence of Hookworm infection among Age groups by sex in
some schools in Aba

Age group No.Examined No.Infected %infected

in years m f m f m f
6-9 yrs 151 133 12 8 7.94 6.02
10-13yr 286 190 26 18 9.09 9.47
14-17yr 181 97 14 10 7.73 10.30
18-22yr 282 180 19 13 6.74 7.22

Total 900 600 71 49 7.89 8.17

M=male, F=female.

Table 3: Percentage prevalence of Blood group among children in some
schools in Aba

Blood group No. Examined %Prevalence

A+ 186 12.4
A- 20 1.3
B+ 396 26.4
B- 16 1.1
AB+ 25 1.7
AB- 6 0.4
O+ 800 53.3
O- 51 3.4

Total 1500 100
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Table 4: Blood group (ABO and Rhesus)related prevalence of Hookworm parasite and relative risk ratio in some schools in Aba

% Infection of Hookworm
---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Blood group CKC St.Josephs School RD. Cameroun RD Okigwe RD Total % CKC St.Joseph School Rd Cameroun Okigwe Rd ni Total pi Nipi

A+ 68 36 30 20 32 186 12.4 5 4 2 2 3 16 0.087 1.392
B+ 102 80 72 60 82 396 26.4 8 6 5 4 8 31 0.078 2.418
AB+ 2 8 5 3 7 25 1.67 0 1 0 0 1 2 0.080 0.160
O+ 200 155 140 125 180 800 53.3 14 13 11 6 16 60 0.075 4.500
A- 7 5 3 3 2 20 1.33 1 0 1 1 1 4 0.200 0.800
B- 8 4 2 1 1 16 1.07 1 0 1 1 0 3 0.188 0.564
AB- 1 2 0 2 1 6 0.4 0 1 0 0 0 1 0.167 0.167
O- 12 10 8 6 15 51 3.4 1 0 0 1 1 3 0.059 0.177
Total 400 300 260 220 320 1500 30 25 20 15 30 120 0.080

DISCUSSION relaxed atmosphere. However, this finding is at variance

The overall prevalence of 8.0% of hookworm reported otherwise. Their explanation suggested that
infection was recorded in this study. This prevalence is immunological and hormonal factors play a role in
relatively high when compared with some reports by reduction of infection in females. We conclude that if
earlier researchers from other part of Nigeria such as other factors such as environmental and level of exposure
Adeyeba and Tijani [15] who reported a prevalence of are favourable to transmission, it could lead to the high
3.2% in Igbo-ora in Oyo State and Odebunmi et al. [16] prevalence as observed.
who also reported 3.2% among school children in Vom, It was also observed that hookworm infection is
Plateau State. The high prevalence may be as a result of dependent on age and sex, as more females within the age
poor sanitary standard which Aba is notoriously known range of 14-17years were more infected (10.3%), than
for, as there are no proper drainages across the town and males in same age bracket (7.7%)followed by females
when it rained, everywhere was flooded with the faecal within age range 10-13years(9.5%) as against males
materials and other wastes being carried from one place to (9.1%). This agrees with the findings of Wokem and
another. Also poor personal hygiene may have Wokem [23] who reported higher prevalence of
contributed to this high prevalence. Although, the relative hookwormin females (10.0%) than males (8%) but
humidity, temperature and other environmental factors in statistically not significant in their work on intestinal
Aba are favourable for the transmission of hookworm in helminhtiasis among school children in Port
the area, the 8.0% recorded in this study was lower Harcourt.These groups belong to the teenage/ adolescent
than17.8%  reported  by Babamale et al. [14] among girl and supports Crompton [17] who suggested that
school-aged children in Okuta community in Kwara State; teenage girls and pregnant women were more at risk of
25.0% recorded by Abah and Arene [13] among school hookworms and hookworm disease associated nutritional
children in Rivers State and 25.5% reported in Ethiopia by problems such as iron deficiency anaemia than any other
Ibrahim et al. [6]. Elsewhere, Odebunmi et al. [16] had age group. We also observed that more males within the
attributed the variation in the prevalence of hookworm to ages 10-13years had higher infection (9.09%). This agrees
some habits such as the use and abuse of drugs with the finding of Holland [24] who observed that the
accounting for the low shedding of eggs by infected bulk  of  helminth  infections  were within the age group
people thereby giving a false impression of low infection 10-15 years and Odebunmi et al. [16] who recorded the
rate. highest prevalence in the age group 13-15 years. Wokem

Sex related prevalence showed that infection was and Wokem [23] observed no significant difference
higher in females 8.17% than in males 7.89%. This finding between the age of children and the prevalence of
agrees with Odebunmi et al. [16] who observed that the hookworm though 4-9years age group had the highest
prevalence of hookworm infection was higher in females infection rate (14%).
than in males in Vom, Plateau State. Abah and Arene [22] The prevailing blood group among the studied
also reported a higher prevalence of intestinal parasitic population was blood group O+ with 53.3%. This finding
infections in females than males in the urban area of agrees with Enosolease and Bazuaye [25] who reported
Rivers State. This might be due to the traditional female 53.2% in Benin area of Niger-Delta and Odokuma et al.
chores such as food preparation in an open kitchen in the [26] who alsoreported blood group O as the most common
compound, cleaning and sweeping of surroundings and among  students  of   the   Abraka   campus   of  Delta
water fetching which are usually done barefooted in a State  University  in  Nigeria.  This  support  the  universal

with Babamale et al. [14] and some other researchers that
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knowledge that blood group O is the commonest of all the 9. Adeyeba, O.A. and M.A. Akinlabi, 2000. Intestinal
blood groups. We observed that Hookworm infection parasitic infections among school children in a rural
varies from blood group to blood group. Prevalence of community, Southwest Nigeria, Nigerian Journal of
Hookworm infection based on the blood group type Parasitology, 23(1): 11-18.
showed that blood group O+ had the highest infection 10. Ledar, K. and P. Weller, 2002. “Giardiasis,” in
rate with 4.50% followed by blood group B+ with 2.42%. Infectious Disease, B. D. Rise, Ed., Up To Date,
This finding corroborates an Egypt studydone in 1972 Wellesley, Mass, USA, 2002. 
which correlated blood type O with higher incidence of 11. Barnabas, B.B., 2005. Prevalence of intestinal
hookworm [27]. In conclusion, the prevalence of helminthiasis in school children from selected
Hookworm infection remains high in Aba and infection is schools in Bida Nigeria, Nigeria Journal of Applied
higher among blood type O of the ABO grouping system. Arts and Sciences, 1: 22-26. 
Improvement of sanitation habits, personal hygiene and 12. Sam-Wobo, S.O., C.F. Mafiana and S.A. Amusan,
awareness campaign cancause a significant and 2005. Health knowledge and hygiene behaviors in
appreciabledecline in the prevalence. relation to Ascariasis among school children, Ogun
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