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ABSTRACT

Aims: The present study investigated the prevalence and intensity of soil-transmitted helminth
contamination in dumpsite and farmland soils in Calabar, Cross River State, Nigeria.

Methodology: Soil samples were randomly collected from selected dumpsites and farmlands from
July to December 2019. 200 soil samples (100 samples each from dumpsites and farmland) were
collected. Soil samples were analysed using Zinc sulphate flotation technique whereas soil
nematode extraction for hookworm and Strongyloides larvae was carried out using the modified
Baermann technique.

Results: Of the 200 soil samples examined, 131 (65.5%) were positive for ova/larvae of one or
more parasites. Dumpsite soils were highly contaminated with ovallarvae of soil-transmitted
helminths than farmland soils with a prevalence of 79% (n=79) and 52% (n=52) respectively
(P=.02). Farmlands had the highest mean intensity (6.75+1.88) of contamination with ova/larvae of
soil-transmitted helminths compared to dumpsite soils (1.68+0.14). Ascaris lumbricoides recorded
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highest occurrence in the dry season.

transmitted helminths.

the highest occurrence (35.5%) (P=.003) in soil samples examined. A. lumbricoides (40%) and
Trichuris trichiura (6%) contamination was higher in dumpsite soils, while Strongyloides stercoralis
larvae (34%) and hookworm (10%) contamination was higher in farmland soils. Dumpsite soils
recorded the highest number of parasites (84%) in the wet season, while farmland soils recorded
the highest number of parasites (92%) in the dry season (P=.11). Generally, parasitic ova/larvae
were more prevalent in the dry season (91%) than in the wet season (73%) (P=.33). S. stercoralis
(33%) was more prevalent in the wet season followed while A. lumbricoides (43%) recorded

Conclusion: This study revealed the potential health risk of contracting soil-transmitted helminth
parasites in soils around farmlands and dumpsites in Calabar, Nigeria. It is therefore important that
a combination of sanitation and health education be put in place for effective control of soil-

Keywords: Soil-transmitted helminthes; soil; dumpsite; farmland; soil contamination; Nigeria.

1. INTRODUCTION

Soil-transmitted helminths are found worldwide
with a public health concern to both man and
animals. Soil is a potential source of human
diseases caused by numerous soil-transmitted
helminth parasites [1]. These diseases include
ascariasis, hookworm disease, trichuriasis, and
strongyloidiasis, among others. Transmission of
these diseases is enhanced by poor socio-
economic conditions, deficiencies in sanitary
facilities, improper disposal of human faeces,
insufficient supplies of potable water, poor
personal hygiene, sub-standard housing and lack
of education [2]. Children in developing countries
are the most important vulnerable group to these
infections since they usually play within the
grounds [3].

Ogwurike, et al. [4] stated that humid warm
temperature, shade and contamination of soil
with organic decomposing matter as major
factors that favour the development and spread
of these parasites. These conditions are more
common in areas where wastes are disposed
indiscriminately and are not promptly evacuated
to safe dump sites [5]. The organic wastes
decompose polluting the environment and
spread infective ova and larvae of helminths
especially in areas where such organic wastes
are used as manure on farmlands. In Nigeria, a
large amount of both human and animal waste
are discharged into the soil daily leading to the
contamination of the soil with pathogenic
organisms including soil-transmitted helminth
eggs and larvae [6]. Previous studies have
reported soil contaminated with soil-transmitted
helminths in both rural and urban settings in
Nigeria [7,8,9] with soil-transmitted helminths
infections more prevalent in the South-West
region [10].
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Scavengers are known to visit dumpsites looking
for scrapes, often doing so barefooted and with
unprotected hands, thus exposing themselves to
infection by soil-transmitted helminths. Also,
farmers use untreated sewage for manure
contaminating farm produce. Such traits are of
serious public health concern especially
pertaining to soil-transmitted helminth infections.
Most often humans become infected by ingestion
of the infective form of soil-transmitted helminths
either from soil, raw fruit and vegetables, or dirty
hands [11].

Despite the possible risk of acquiring soil-
transmitted helminth infections from dumpsite
and farmland soils, there appear to be a dearth
of information on the possible parasites
recovered from dumpsite and farmland soils in
Calabar, Nigeria. Furthermore, a bulk of the
investigations carried out on soil-transmitted
helminths were based on faecal samples
obtained from participants, while only a few were
related to soil samples [12]. Hence the present
study investigated the prevalence and intensity of
soil-transmitted  helminth  contamination in
dumpsite and farmland soils in Calabar
metropolis, Nigeria.

2. METHODOLOGY
2.1 Study Area

The study was carried out in Calabar, the capital
of Cross River state. It is located close to the
coastal region of the Atlantic Ocean. Calabar
metropolis lies between Latitude 04°15' to
5°15'North and Longitude 8°15' to 8°25'East.
Calabar Metropolis is made up of two Local
Government Areas (LGAs); Calabar-South LGA
and Calabar Municipal LGA. In the North, the
Municipal is bounded by Odukpani LGA, in the
North-East by the Great-Kwa River (Fig. 1). Its



Southern shores are bounded by Calabar River
and Calabar South LGA. It has an area of
331,551 km? [13]. There is an all year round
rainfall of about 350 mm. Peak precipitation
occurs in  July and September. Daily
temperatures all through the year range between
22.4°C and 33.2°C, and relative humidity is from
60% to 93%. Calabar has a tropical climate [14].

2.2 Sample Collection

Soil samples were collected from dumpsites and
farmlands. Four different dumpsite and farmland
locations were randomly selected. A total of 25
soil samples each were collected from the
randomly selected dumpsites and farmlands. A
total of 200 soil samples (100 samples each from
dumpsites and farmland) were collected between
July and December 2019. Soil samples were
collected in the morning (7am-11am) as
recommended by Nwoke et al. [7]. Approximately
100g of soil was randomly collected at a depth of
2cm into the soil [8] using hand trowel sterilized
by cleaning with 95% ethanol. Soil samples
collected were stored properly in labelled screw
capped specimen bottles and transported to
Zoology and Environmental Biology Laboratory,
of the University of Calabar and were analysed
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for the presence of human soil-transmitted
helminths eggs or larvae using standard
methods.

Soil

2.3 Parasitological of

Samples

Analysis

2.3.1 Zinc sulphate flotation technique

Zinc sulphate flotation technique described by
Ogbolu et al. [15] was used for examination of
soil samples. Each soil sample was sieved to
remove debris, coarse particles and other
unwanted materials. About 20g of the soil was
mixed with 10mls of distilled water. The solution
was strained into a test tube and centrifuged at
2500 rpm for 3minutes. The supernatant was
decanted and the sediment was mixed with 10ml
zinc sulphate solution of 33% weight per volume
(Specific gravity 1.20). The zinc sulphate solution
was added to the brim of the test tube. The
preparation was allowed to stand for few minutes
with a cover slip placed on the tube to collect
floating ova. The cover slip was carefully
removed and placed faced down on a clean
glass slide for examination under the x10 and
x40 objective lens.
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Fig. 1. Map of Calabar Metropolis showing the sampling sites
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2.3.2 Modified Baermann technique

Soil nematode extraction for hookworm and
Strongyloides larvae was carried out using the
Modified Baermann technique as described by
Collender et al. [16]. The setup comprises of a
modified funnel with a short piece of rubber
tubing attached to the stem and a clamp closure.
The funnel was supported uprightly and filled
with water. Approximately 20g of soil was placed
on top of a filter paper on top of a wire gauze.
The enclosed soil sample was placed in the
Baermann funnel (filled with distilled water). The
larvae migrated through the filter paper and into
the water in the funnel. The larvae settled at the
bottom of the funnel by gravity and were
collected after 48-72 h. The suspension was
viewed under the microscope for the presence of
nematodes. Parasites were identified with the aid
of standard guidelines provided by Chiodini et al.
[17]. Any egg/larvae found were counted and
recorded as described by [1]. Parasite intensity
(total mean egg/larvae) was estimated per gram
of soil samples using method described by
Olufotebi et al. [18].

2.4 Statistical Analysis

Data were analysed using the Statistical
Package for Social Science (SPSS) version 22
(SPSS Inc., Chicago, IL, USA). Figures were
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helminth contamination between the variables.
One-way Analysis of Variance (ANOVA) was
used to compare the mean intensities of soil-
transmitted helminths contamination in the
different sampling sites. Significant levels were
set at P=.05.

3. RESULTS

Of the 200 soil samples collected from various
locations in Calabar, 131 (65.5%) were positive
for oval/larvae of one or more parasites.
Dumpsite  soils  (79%)  recorded high
contamination with ova/larvae of soil-transmitted
helminths as compared to the farmland soils
(52%) (P=.02) (Table 1). Generally, farmlands
had the highest mean intensity of parasitic
contamination (6.75+1.88) compared to dumpsite
soils (1.68+0.14) (Table 1). This difference was
however not statistically significant (P=.096).

The distribution of parasites in the different soil
samples varied significantly (P=0.003). A.
lumbricoides recorded the highest prevalence
(35.5%), followed by S. stercoralis larvae
(32.5%), hookworm (9.5%), T. trichiura (3.5%)
and Taenia sp. (1%) (P=.003) (Table 2). A.
lumbricoides (40%) and T. trichiura (6%)
contamination was higher in dumpsite soils
compared to farmland soils, while S. stercoralis

designed using Graphpad Prism, version 5.0. larvae  (34%) and  hookworm  (10%)
The Chi square (x°) test was used for the contamination was higher in farmland soils
comparison of prevalence of soil transmitted (Table 2).

Table 1. Prevalence and mean egg density of Soil-transmitted helminths in dumpsite and
farmland soils in Calabar

Examined sites Number of samples

Samples with eggs (%)

Mean egg density per
positive sample (20g)

Mean  Standard error

Dumpsites n=100 79(79) 1.68+0.14
Site 1 25 20(80) 1.70+0.14
Site 2 25 20(80) 2.20+0.23
Site 3 25 21(84) 1.46+0.09
Site 4 25 18(72) 1.36+0.10
Farmlands n=100 52(52) 6.75+1.88
Farm 1 25 10(40) 11.25+2.25
Farm 2 25 16(64) 12.25+3.77
Farm 3 25 15(60) 2.50+1.50
Farm 4 25 11(44) 1.00+0.00
Total n=200 131(65.5) 4.23+1.01
P-value 0.02 0.096
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The distribution of parasites in the wet season
revealed that dumpsite soils recorded the highest
number of parasites (84%) while in the dry
season, farmland soil recorded the highest
prevalence of parasites (92%) (Fig. 2). This
difference  was however not statistically
significant (P=0.11). S. stercoralis larvae (33%)
was more prevalent in the wet season followed
by ova of A. lumbricoides (28%) and hookworm
(10%). However, in the dry season, ova of A.
lumbricoides (43%) was more prevalent followed
by S. stercoralis larvae (32%) and hookworm ova
(9%). Ova of Taenia sp. was only recovered in
the dry season. Overall, parasites were more
prevalent in the dry season (91%) than in the wet

season (73%) (Fig. 3). Parasite distribution
according to seasons showed no significant
variation (P=.33).

4. DISCUSSION

The presence of soil-transmitted helminth eggs
and larvae in soil obtained from dumpsites and

farmlands is of great epidemiological
significance. Specific occupations such as
engagement in agricultural pursuits and
behaviours (scavenging/picking scraps from
dumpsites) influence the prevalence and

intensity of soil-transmitted helminth infections
70.8% [7].

Table 2. Species specific prevalence of helminths in dumpsites and farmlands soil samples in

Calabar
Examined Number Number positive (%) P-
sites examined A. S. Hookworm T. Taenia value
lumbricoides stercoralis trichiura sp.
larvae
Dumpsites 100 40(40) 31(31) 9(9) 6(6) 1(1) 0.003
Site 1 25 8(32) 12(48) 2(8) - -
Site 2 25 10(40) 2(8) 7(28) 3(12) 1(4)
Site 3 25 12(48) 9(36) - 3(12) -
Site 4 25 10(40) 8(32) - - -
Farmlands 100 31(31) 34(34) 10(10) 1(1) 1(1)
Farm 1 25 3(12) 5(20) 1(4) 1(4) 1(4)
Farm 2 25 8(32) 10(40) 4(16) - -
Farm 3 25 10(40) 12(48) 1(4) - -
Farm 4 25 10(40) 7(28) 4(16) - -
Total 200 71(35.5) 65(32.5) 19(9.5) 7(3.5) 2(1.0)
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Fig. 2. Overall distribution of soil-transmitted helminths in dumpsite and farmland soils
according to seasons. Wet season (dumpsite, n =42; farmland, n = 31) and Dry season (dumpsite,
n = 45; farmland, n = 46)
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Fig. 3. Seasonal distribution of soil-transmitted helminths in dumpsite and farmland soil
samples

The prevalence of soil-transmitted helminths
recorded in this study is similar to 62% reported
previously in Ibadan by Olufotebi, et al. [18]. This
is however lower than those obtained (11.5%,
54.9% and 30.7%) by Debalke et al. [19],
Oyebamiji et al. [9] and Nwoke et al. [7] in
Ethiopia, Oyo and Ebonyi States, respectively.
This variation could be as a result of differences
in environmental and climatic factors, awareness
and perception among citizens. Hygiene and
sanitation policies also differ in different regions
[18]. Although these were not investigated during
the study, temperature, P" and organic carbon
content have been demonstrated to positively
influence the abundance of geohelminths in soil
Ovutor et al. [20]. Inadequate knowledge on the
prevention, control and transmission of soil-
transmitted helminths have been shown to be a
significant risk factor in soil-transmitted helminth
transmission [9].

Dumpsite soils (79%) were significantly more
contaminated with ova/larvae of soil-transmitted
helminths than farmland soils (52%) and a similar
observation was recorded by Hassan et al. [8]
and Oyebamiji et al. [9] in Oyo State, Nigeria.
Oyebamiji et al. [9] stated that such a situation
provides a continuous/reserved source of
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infection in communities where such dumpsites
are located. Open defecation or disposal of
sewage in dumpsites increase the risk of soil-
transmitted helminth infections.

A. lumbricoides recorded the highest prevalence
(35.5%), followed by S. stercoralis larvae
(32.5%), hookworm (9.5%), T. trichiura (3.5%)
and Taenia sp. (1%). This range of parasitic
contamination of soil have also been reported by
Paller and Babia-Abion [21] in Philippines. A
higher prevalence of A. lumbricoides compared
to other parasites found have also been reported
in other studies [7,22,21]. The high prevalence of
A. lumbricoides could be due to the high resistant
nature of the ova which can embryonate under
adverse environmental conditions and also
survive in the presence of chemicals that are
known to be lethal to other parasites’ eggs
[22].

Overall, parasites were more prevalent in the dry
season (91%) than in the wet season (73%).
Similar result was reported by Nwoke et al. [7]
who suggested that it could be due to the
suitable environmental and climatic conditions.
Furthermore, Owhoeli et al. [23] also stated that
parasites may be more prevalent in soil during



the dry season due to moderate temperature and
high organic content in the soil during this period.
As stated by Oyebamiji et al. [22] and Delaluna
et al. [24] A. lumbricoides produce high resistant
eggs which can embryonate under adverse
environmental conditions. This is evident in this
study as ova of A. lumbricoides (43%) was more
prevalent in the dry season, followed by S.
stercoralis larvae (32%) and hookworm ova (9%)
in which the results corroborate the findings of
Nwoke et al. [7].

While A. lumbricoides was more prevalent during
the dry season, S. stercoralis was more
prevalent during the wet season. This is similar
to the findings reported by Isaac et al. [25] in Edo
State, Nigeria. It was stated that larvae of S.
stercoralis thrive under optimal conditions which
include soil temperatures between 20 to 28°C
and high moisture, which is likely the case during
the wet seasons in most parts of Southern
Nigeria.

5. CONCLUSION

This study revealed the potential health risk of
contracting soil-transmitted helminth parasites in
soils around farmlands and dumpsites in
Calabar, Nigeria. This poses a risk, particular to
scavengers and environmental officers who visit
these dumpsites regularly. Also, farmers and the
community at large are at risk as farm produce
from these farmlands could be contaminated with
soil-transmitted helminth eggs or larvae. It is
therefore important that a combination of
sanitation and health education be put in
place for effective control of soil-transmitted
helminths.

This study is limited by the use of old methods to
examine helminth eggs which could lead to the
under-reporting of contaminated soils. Using
more  sensitive and  specific  diagnostic
approaches such as Polymerase Chain Reaction
(PCR) for future studies is recommended.
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