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A study of epidemiological status of the human
blood and gastro-intestinal parasites in Edo state
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A four-year study to determine the prevalence of both blood and gastro-intestinal parasites of man was done in all
the eighteen local government areas of Edo State, Nigeria. The study, which commenced in January of 2000, ended in
December of 2004. Of the 136,360 samples examined, 1000 that is 0.7% had parasites. A total of eleven parasites
species were identified. A seasonal pattern of parasitic infection was noted with a high prevalence in the rainy (wet)
season months of April to November and a low prevalence in the dry season months of December to March. The
prevalence was significantly higher in September, October and November at 22, 10 and 10% respectively (P<0.05);
than other months of the year. February had the least prevalence of 10%. The local government areas in the rain-
forest zone, south of the state had significantly higher prevalence than the local government areas in the grassland,
north of the state (P<0.05). Of the eleven parasite species observed in the study, Ascaris lumbricoides and
Plasmodium falciparum had the highest prevalence of 30 and 35%, respectively. Hookworm parasites, Trichuris
triciura and Strongyloides stercoralis had the prevalence of 10, 7 and 1%, respectively. The protozoans, Entamoeba
coli, Entamoeba histolytica, and Giardia lamblia had prevalence of 6, 4 and 3% respectively. Schistosoma
haematobium , Loa loa and Enterobius vermicularis had the least prevalence of 2, 1 and 1%, respectively. With the
exception of S. haematobium, E. vermicularis, and L. loa, which occurred in few local government areas, the other
eight parasite species were encountered in all the local government areas. There was a higher prevalence of parasitic
infections in this study than in the hospital records in the state.
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INTRODUCTION

Parasitic diseases of blood and gastro-intestine of human
are rampant in the tropics because there are favourable
climatic, environmental and sociocultural factors which
permit transmission of these parasitic diseases for grea-
ter part of the year (Obiamiwe and Nmorsi, 1990). These
parasitic diseases, whether water-borne, vector-borne,
soil transmitted or those that result from some poor
sanitary or social habits provide some of the many public
health problems in the tropics (Woodrouff, 1965; Odutan,
1974). The disease process which emanates may be the
consequences of the reactions of human host to the
parasites invading the host’s tissue, causing destruction

*Corresponding author. E-mail: raphael_mordi@yahoo.com.

and damage to the tissues, or the result of the parasites
depriving the human host of some essential nutrients
(Woodrouff, 1965). Parasitic diseases create morbidity
and sometimes mortality. Estimates of these parasitic dis-
eases thus become a matter of necessity for the
surveillance of public health, proper health-care delivery
and people’s welfare.

There is paucity of information as regards parasitic
diseases in Edo State, Nigeria. What exists is hospital
reports and is fragmented, uncoordinated and because
the documentation is often on referred patients, it fails to
give clues as regards the prevalence, geographical and
seasonal distribution and pattern of infection. Some of the
hospital reports are sometimes questionable. Thus the
authenticity and validity of such reports for the surveill-
ance of public health become doubtful. Therefore, the
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Table 1. Show the various parasite species and their prevalence in
Edo State, Nigeria.

Parasite No of parasite | % Isolates
Entamoeba histolytica 40 4
Entamoeba coli 60 6
Giardia lanblia 30 3
Plasmodium species 350 35
Ascaris lumbricoides 300 30
Hookworm species 100 10
Trichuris trichuria 70 7
Strongyloides stercoralis 10 1
Enterobius vermicularis 10 1
Loa loa 10 1
Schistosoma haematobium 20 2

Total isolates 1000

need to have accurate, comprehensive, valid, and reliably
documented information on parasitic diseases cannot be
overemphasized. Elsewhere in Nigeria there have been
studies along these lines. Among such studies are those
of Fasuyi (1981), Okonji and Okaka (1992), Mafiana
(1993), Okon and Boco (1992), Ukpai and Ajaku (1998),
Elekwa and lkeh (1996), Obiamiwe and Nmorsi (1990)
and Awogun (1985)

Despite the fact that some community studies of some
parts of Edo state is known, the actual pattern of infection
among the population through epidemiological studies of
the community is not known for the greater part of the
state. The paucity of information available as regards the
pattern of transmission, distribution and prevalence of
these parasitic diseases necessitated this study. The
study not only provides information on the various para-
sitic diseases associated with blood and gastro-intestine
of man in the state, but also provides data for the under-
standing of the community and the epidemiological status
of the human blood and gastro-intestinal parasites in the
state. Other aspects of the study were to determine the
prevalence of parasitic diseases according to seasonal
variations and geographical locations.

MATERIALS AND METHODS
Collection of samples

This study, which lasted four years, was conducted from April 2000
to March 2004. A total of 136,360 samples were processed. This
study covered all the eighteen local government areas of Edo State.
Edo State has a population of about 2.3 million people. The state
comprises two ecological zones. There is savannah grassland with
very high hills in the northern part of the state while the southern
part of the state comprises rain forest type of vegetation. The state
is mainly a civil service state with very few industries. Petty traders
and peasant farmer are found everywhere especially in the rural
areas.

A letter seeking permission was sent to Headmasters, Principals
of schools and Community Heads to allow us to carryout the pro-
ject. The aim of the survey was explained and this was thought to
be necessary in order to get their co-operation and active par-
ticipation.

Urine and stool containers were distributed to individuals in
schools and households in each local government area to provide
stool and urine. Stool samples were collected in stool containers
while urine containers were collected in 20 ml stirling plastic con-
tainers. Blood was collected with a sterile lancet. Thick and thin
blood films were made for each individual.

Examination of samples

Each stool sample was examined macroscopically for the presence
of blood, mucus, segments of adult worm and consistency (loose,
formed, unformed or watery). A match- stick head of stool was
emulsified in 8.5% saline on a slide. A coverslip (22 x 22 mm) was
placed on the suspension and examined with the light microscope,
first with x10 objective and again with x40 objective.

The same matchstick head size of faeces was emulsified in
lugols iodine, covered with a coverslip and examined with a light
microscope (Blacklock and Southwell, 1977). The iodine prepa-
ration is particularly suitable for the identification of protozoan cysts.
lodine stains the nuclei and makes them quite visible. The 8.5%
saline and iodine wet mount allow for the detection and
identification of both protozoan and helminthic human gut parasites.

Urine was concentrated by spinning at 2500 rpm for 5 min
(Hamlin et al., 1974). The supernatant was decanted and the
sediments were placed on a slide, covered with a coversleep (22 x
22 mm) and examined with a light microscope using x40 objective.

Blood examination was done by thin and thick films. These were
examined with a light microscope, using immersion oil. The thin film
was prepared as described by Leishman (1901) while the thick film
was prepared as described by Giemsa (1902a).

The thin film- Leishman’s method allows for the identification of
the plasmodium species and filarial worms. The drawback is that in
light infections parasites may not be detected because of the small
quantity of blood used. In thick preparation it allows for easy detec-
tion of parasites because of the increased quantity of blood used.
Except for Plasmodium falciparum no other species of plasmodium
can be identified by the thick film method.

Samples were collected from each of the eighteen local govern-
ment areas on a monthly basis to determine the months of highest
infection rate. The study seeks to know both the seasonal and
geographical distribution of parasites in the state. Data were stati-
cally analysed by (ANOVA).

RESULTS
Over-all prevalence

A total of eleven parasite species were observed in the
study (Table 1). They are as follows: Entamoeba histo-
lytica, Entamoeba coli, Giardia lamblia, Plasmodium
falciparum, Ascaris lumbricoides, Hookworm species,
Trichuris tricuria, Strongyloides stercoralis, Enterobius
vermicularis, Loa loa and Schistosoma haematobium . P.
falciparum and L. loa were found in blood while S.
haematobium was found in urine. The other parasite spe-
cies were found in stool. Results showed that there was



Table 2. Shows the monthly prevalence of parasitic infec-
tions in Edo State, Nigeria.

Month Number of parasite % Infection
January 30 2
February 10 1
March 20 2
April 100 10
May 40 4
June 30 3
July 130 13
August 120 12
September 220 22
October 100 10
November 100 10
December 100 10

no significant difference in the prevalence values and
number of parasites species between the four years of
Study (P>0.05). Of the eleven parasites species observ-
ed in the study, A. lumbricoides and the Plasmodium
species had the highest prevalence of 30 and 35%, res-
pectively. Hookworm parasites, T. tricuria, S. stercoralis
had prevalence of (10%), (7%), and (1%) respectively.

Monthly/seasonal prevalence

The monthly prevalence of parasites observed in each of
the four years — 2000, 2001, 2002, 2003, and 2004
followed the same pattern (Table 2). The months of Sep-
tember, October, and November showed a higher infec-
tion rate while February and March showed a lower
infection rate. The infection rate for September, October,
and November was 22, 10 and 10% respectively. June
July and August had 3, 13 and 12% respectively. April,
May and December recorded 10, 4 and 10% respectively
while January, February and March showed 2.0, 1 and
2.0% respectively. By statistical analysis (ANOVA), there
was no difference in the infection rate in the four years of
study (P>0.05). However by the same statistical analysis
there was significant difference in the infection rate re-
corded in the months of the rainy seasons and those of
the dry seasons (P<0.05). It was also observed that the
pattern of the rainy and dry season remained the same in
the four years of the study.

Infection rate according to geographical location

Infection rates in the local government areas of Edo State
are documented in Table 3. A statistical analysis
(ANOVA), showed a significant difference in the infection
rate according to geographical locations (P<0.05). The
general pattern is that prevalence of parasitic infections
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Table 3. Shows parasitic prevalence according to geographical
locations in Edo State, Nigeria.

% No. of
Local Government Area | Infection Parasite
Esan South East 5% 50
Orhionmwon 5% 50
Oredo 5% 50
Esan NorthEast 5% 50
Igueben 8% 80
Esan Central 8% 80
Esan West 6% 60
Uhunmwode 6% 60
Ikpoba Okha 7% 70
Egor 9% 90
Ovia North East 6% 60
Ovia South 5% 50
Etsako East 5% 50
Akoko Edo 7% 70
Etsako West 3% 30
Etsako Central 4% 40
Owan East 3% 30
Owan West 3% 30

It is pertinent to note that all the values in the tables are
the averages for the four-year study.

decreases as one goes from South to the North accor-
ding to rainfall and climatic changes.

DISCUSSION

Ascaris lumbricoides was found in all eighteen local
government areas that were investigated. The prevalence
was however, very low when compared with results
obtained in other areas by different workers.
Eguwunyenga et al. (2004) reported a prevalence of 55%
in Eku Delta State of Nigeria. Shitta and Akogun (2004)
reported a prevalence of 48% among the nomadic
Fulanis of Northern Nigeria. Nwosu et al. (2004) reported
a prevalence of 52% in school children in Abia and Imo
States of Nigeria. Omudu et al. (2004) reported a pre-
valence of 1.8% in Murkurdi, Benue State of Nigeria.
While Odikamnoro and lkeh (2004), reported a preva-
lence of 51.5% among the Kpiri-kpiri community of Abaki-
liki of Ebony State, Nigeria. Obiamiwe (1977) reported a
prevalence value of 19.3% and Obiamiwe and Nmorsi
(1990) reported a value of 46.7% in the defunct Bendel
State of Nigeria. Okpala (1956) reported a value of
73.4%. Oyerinde (1978) reported a value of 15.2%,
Ducan (1967) reported a value of 19.6% and Fisk (1939)
reported a value of 90%. Fashuyi (1981) reported a value
of 43.1%, while Elekwa and Ikeh (1996) reported a preva-
lence of 10.4% in Jos metropolis in Plateau State, Niger-
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ria.

Human ascariasis is spread through faecal pollution of
soil, and so the intensity of infection depends on the
degree of soil pollution (Giles, 1967). Infection is spread
through eggs, which are swallowed as a result of inges-
tion of contaminated soil or contact between the mouth
and the various objects carrying the adherent eggs. Con-
tamination of food or drink by dust or handling is another
source of infection. Ascaris ova are spread through the
agents of flood and coprophagous animals, and can thus
be transported to locations far from the defecation sites
(Obiamiwe and Nmorsi, 1990). The eggs are passed
unaltered through the intestine of coprophagous animals.
The well-protected eggs can withstand drying and can
survive for very lengthy periods. Soil pollution is thus a
major factor in the epidemology of human ascariasis.

The prevalence of 35% for plasmodium is also consi-
dered to be low when compared with the prevalent values
from else where. Bruce-Chwatt (1952) reported a value of
90%, while Ukpai and Ajaku (1998) reported a value of
80.25%. Onyido et al. (2002) reported a value of 59.5%
among the inhabitants of Amaechi-ldodo community in
Nkanu East local government area of Enugu State,
South-eastern Nigeria. Mbanugo and Okorudo (2002)
reported 60% prevalence among antenatal women atten-
ding clinics in Aguata local government area of Anambra
State, Nigeria. So the value reported in this study in Edo
State is very low compared with these various values
reported from various parts of the country. It is an indica-
tion that Edo State maintains appropriate environmental
sanitation.

Malaria constitutes one of the most important groups of

infection in tropical counties. In 1960, the number of
cases of malaria in the world was 140 million with 980,
0 deaths (Bruce-Chwatt 1952). Human malaria is a
disease of wide distribution and transmitted by certain
species of anopheles mosquitoes. The most predominant
malaria vector world-wide is Anopheles gambiae (Gordon
and Lavoipierre, 1962). The availability of suitable arthro-
pod vector and infected blood are major factors in the
epidemiology of human malaria. Bushes and little pockets
of stagnant water form suitable habitat for the arthropod
vectors. The various species of the arthropod vectors are
specialised in using various water sources for breeding.
In some localities of malaria endemicity, a condition
known as premonition exists. This is the presence of
paracetamia without the disease. Exposure to repeated
infections is necessary for this condition to continue
(Bruce-Chwatt, 1995). In such endemic areas the asymp-
tomatic carrier rate is high and such carries constitute the
reservoir of infection.

The cause of the low prevalence of malaria in this study
is a consequence of many factors, some of which are not
unconnected with public enlightenment programmes on
hygiene, waste disposal and environment sanitation. In
the last two decades there has been a lot of emphasis on

environmental sanitation in Edo State. For the adult
population, immunity acquired over the years as a result
of repeated clinical and sub clinical infections give some
degree of protection against malaria (Soulsby, 1982). For
the neonates, transplanted acquisition of humoral immu-
nity from mother, low levels of para amino benzoic acid
which is found exclusively in maternal milk diets and also
the presence of foetal haemoglobin provide protection
against malaria (Gilles, 1957).

Hookworm was relatively the third most common
parasite species identified in the study. The prevalence
value was 10%. This value is very low when compared
with the value from other studies in various parts of the
country both now and in the past. Egwunyega et al.
(2004) reported infection rate of 22.5% at Eku in Delta
State of Nigeria. Nwosu et al (2004) reported 25.8% in
Aba, Abia State, Nigeria. Azomiwu et al. (2002) reported
a prevalence value of 8.17% in Enugu State, Nigeria.
Cowper and Woodward (1961) reported infection rate of
25.9% in the Western State of Nigeria while Gilles (1964)
reported a prevalence value of 71%.

Hookworm infections occur by skin penetration of the
L3 stage infective larvae. Poor sanitary disposal of hu-
man faeces and indiscriminate defecation are the
principal factors in the aetiology of hookworm infections.
Prevalence is high in agricultural communities where
human faeces are used as fertilizers and also where
people go about bare-footed. In many tropical counties, it
is an occupational disease of the farming community.
(Gilles 1964, Collard 1962; Adams and Meaggraith, 1976;
Onaedeko and Ladipo 1989) . The two species, which
cause hookworm disease — Necator americana and
Ancylostoma duo- denale, used to have geographical
demarcation in the past. However, in the recent past the
two parasites have become so widely distributed through-
out the tropics and subtropics that the rigid demarcation
is no longer tenable.

In the study T. trichiura had a prevalence value of 7%.
This value is quite low when compared with the reports of
both past and current studies in other parts of the country
and in the world. Anosike et al. (2002) reported a value of
14.0% amongst post primary school children in Owerri,
Imo State, Nigeria. Oyindo et al. (2002) reported a value
of 5.3% among the inhabitant of Amaechi-ldodo commu-
nity in Nkanu East local government area of Enugu State.
Egwuyenga et al. (2004) reported a value of 20.8% in
Eku, Delta State of Nigeria while Nwosu et al. (2004)
reported a prevalence value of 19.4% among children in
Aba, Abia State. Ejezie (1981) reported a value of 75.8%
while Oyerinde (1978) reported 12.8%. Nnochiri (1965)
reported 52% while Cowper and Woodward (1961)
reported 18.5%. Obiamiwe and Nmorsi (1990) reported
77.6% while Alakija (1986) reported a value of 1.7% and
Ramsay (1934) reported 2.8%. T. trichuria popularly
known as whipworm because of the whip like form of the
adult worm has a cosmopolitan distribution. It is however,



prevalent in the warm humid tropics.

Soil pollution is a major factor in the transmission of the
infection in a community. Transmission occurs through
poor sanitary habits of indiscriminate defecation. Infec-
tions usually occur through ingestion of infective ova from
contaminated hands, food or drinks. Flood and coprapha-
gous animals play some part in the transportation of the
ova to locations other than the defecation site. The low
value recorded in this study is a clear manifestation of the
high hygienic standard in Edo State.

In this study, S. stercoralis was recorded as 1.0%. This
however is close to the values recorded in the past in the
country. Recently other workers reported varying values
from various part of the country. Egwuyenga et al. (2004)
reported a prevalence value of 0.2% while Shitta and
Akagun (2004) reported a value of 25.3% among the
nomadic Fulani in Adamawa State, Nigeria. Nwosu et al.
(2004) reported a value of 2.5% while Anosike et al
(2002) reported a value of 6.0%. Obiamiwe (1977)
reported a value of 1.8% while Akoh (1980) reported
2.8%. Onaedeko and Ladipo (1989) reported 1.0% while
Nwosu (1981) reported 0.4%. This helminth generally has
low prevalence as observed in most studies. This reason
for low prevalence may not be unconnected to its vulne-
rability to adverse environmental conditions hence its
alternate mode of infection, auto-infection. This parasite
was found in all the local government areas of Edo State.

In this study E. vermicularis had a prevalence value of
1% in Edo State. This infection is distributed throughout
the world but less common in the tropics than in the
countries of the Temperate Zone. Most previous studies
recorded low prevalence values in the country. Ogunba
(1977) reported a value of 0.2%. Cowper and Woodward
(1961) reported 0.06% in Ibadan while Okpala (1961)
reported 0.8% among government workers in Lagos,
Nigeria. Odikamnoro and Ikeh (2004) reported a value of
2.3% among children in Kpiri-kpiri community in Abakiliki
in Ebonyi State while Egwuyenga et al. (2004) reported a
value of 0.13%. The low prevalence value generally
recorded for this organism supports the claim that it is
less common in the tropics than in the temperate regions.
The very low value recorded in this study attests to the
good sanitary conditions in Edo State.

In this study E. histolytica had a prevalence value of
4%. Studies done elsewhere in Nigeria had much higher
prevalence values. Nnochiri (1965) reported a value of
94.0% while Obiamwe and Nmorsi (1990) reported a
value of 3.9%. Ogunbi, (1971) reported 5.7% while
Cowper and Woodward (1961) reported a value of 4.2%.
Onyido et al. (2002) reported 5.6% while Anosike et al.
(2002) reported 5.5%. Omudu et al. (2004) reported a
value of 20.3%. Amoebiasis occurs throughout both tropi-
cal and temperate climates, but infections are more ram-
pant in the tropics. This parasite though low in prevalence
was found in all the local government areas of Edo State.
Infection occurs through transmission of viable cysts by

357 Afr. J. Parasitol. Res.

direct contact with contaminated foods such as raw vege-
tables fertilised with human faeces and also through the
intermediary of filthy flies and contaminated hands of
human cyst carriers.

Another protozoon that was observed in this study was
G. lamblia. Infection rate was 3%. The organism was
observed in all local government areas of the State. Else-
where in his country the prevalence values were much
higher than in the study. Edungbola and Obi (1992)
recorded a value of 68.0% while Obiamwe and Nmorsi
(1991) recorded 37.5%. Infection results as a result of
ingestion of the viable cysts as a result of poor sanitary
habits or contaminated foods. G. lambila may be har-
boured by animals but they play little or no part in the
Epidemiology of human infections (Yardley, 1964).

Loiasis in this study recorded 1% in the state. Airauhi et
al. (2000) recorded 17.1% prevalence in the towns of
Orhuoka, Obeti, and Umuaja of Delta State. Loiasis is
found in the equatorial rain forest belt of Africa and the
infective microfilarial worms are transmitted by the
various species of Chrysops. The presence of Chrysops
species and breeding habitat is important factors in the
Epidemiology of Loiasis. The parasite has limited distri-
bution in Edo State as it was found only in four local
government areas of the state.

In Edo State S. haematobium recorded a prevalence
value of 2% as observed in this study. This value is very
low compared with values obtained elsewhere in previous
studies. Abolarinwa (1998) reported a value of 30.06%
while Idris (1998) reported 12.0%. Ekejindu et al. (1999)
reported a value of 9.9% in Agulu, Anambra State while
Egwunyeiga et al. (1994) reported 17.4%. Fajewonyomi
and Afolabi (1994) reported 20.5%. Adeonye and
Ipeayeda (1994) reported 36.7%. This parasite is widely
distributed throughout the tropical and subtropical Africa.
It is the cause of the disease, which is characterised by
haematuria. There are some factors that enhance the
spread of this disease and some of these factors include
poor sanitary habits, urinating into large bodies of water
and the availability of suitable moluscan intermediate
hosts. The pattern of transmission varies from place to
place since the influencing factors are not constant
(Oliver and Ansari, 1967).

The results of this study clearly showed a pattern of
prevalence. The months of the highest prevalence of the
parasitic infections were also the periods of heavy rainfall
which were the months of September, October and
November. Floods and runs-off after heavy rains favour-
rably influence embryonation, proliferation and dissemi-
nation of parasitic organisms in the tropics (Obiamiwe
and Nmorsi, 1990) . This explains the high prevalence
values observed in the wet months of the year and also
the low prevalence values recorded in the dry months—
December, January, February, and March (Table 2).

This study successfully achieved the objective for which
it was set. The study identified eleven parasite spe-
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cies and their prevalence in the State. The study also
determined the pattern of distribution of these parasite
species. This was clearly demonstrated in both the sea-
sonal and geographical distribution of the parasite
species. The data obtained from this study provides
information on the various parasitic diseases associated
with blood and gastrointestine of man in the state. The
study also provides data for understanding the commu-
nity and the epidemiological status of the human blood
and gastrointestinal parasites in the state. The informa-
tion on the seasonal and geographical distribution of
these parasites is very useful in the control strategy.

This study recommends that government provide basic
social amenities to enhance the quality of life of the
inhabitant of Edo State. There should be toilet facilities to
discourage indiscriminate defecation and urination in
public places. There should be good drinking water,
drugs, and diagnostic facilities in the hospitals for the
diagnosis and treatment of infected individuals. Social
amenities in form of recreation centres, amusement
parks, schools, and commercial establishments should be
provided with toilet facilities and water to improve the
quality of life for the people of Edo State.
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