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Abstract

Background: Nigeria is the country with the largest populationAfrica. Helminthiasis
and giardiasis are endemic in Nigeria, due to pmwmironmental sanitation, pollution, and
contamination of water and soil. However, parasitfections in Nigeria are not only dye
to the large number of its population, but also ttugs geographic nature which is apt for
easy parasitic development and individuals infeetedchildren and they attributed this|to
the fact that children are very careless of thie associated with playing in contaminated
environments and eating indiscriminately with unkexshands.
Objective: To review the epidemiology of soil-transmitted helthiasis (STH) and
giardiasis in Nigeria and feasible control measures

Methodology: A wide-ranging search of electronic bibliographiatabases was
performed on the epidemiology and control of s@hsmitted helminthiasis and
giardiasis in Nigeria. Twenty three full-length ielés were studied comprehensively (in
order to gather up the information on epidemiologgiardiasis and STHs in Nigeria.
Result: the occurrence of STH due to the triadAg€aris lumbricoides, Hookworm and
Trichuris trichiura was observed. The paper also showed that the higimeks lowest
prevalences of helminthiasis are 89.66% and 9.1%e\lnat of giardiasis are 41.45% and
3.10% respectively.

Conclusion: This suggests that soil-transmitted helminthiasisl giardiasis are stil
endemic in Nigeria and majority of those affected ahildren younger than 10 yealrs
living in rural areas and urban slums.
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INTRODUCTION commonly encountered STHs (Chukwuma
Helminthiasis et al.,, 2009). According to an estimate
Helminthiasis is a disease of humans andeleased by the world health organization
other animals in which a part of the body iS(WHO) in 2012, more than two billion of the
infected with parasitic worms known asworld’s population is infected with STH. It
helminths. Geohelminths (Solil-transmittedhas been suggested by a number of studies
helminths, STHs) are group of intestinalthat even a moderately severe infection may
parasites belonging to the phylumcause poor cognitive development and
nematoda, causing human infection througlyrowth retardation, particularly among
contact with parasite eggs or larvae thaschool-age children and soil-transmitted
develop in warm and moist soil. Theyhelminthiasis is now considered as one of
include roundwormsAscaris lumbricoides), the leading causes of absenteeism and
whipworms  {richuris trichiura), and sickness (Curtalet al., 1999; Ostanet al.,
hookworms Ancylostoma duodenale and 2007).

Necator americanus), which are the most
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Epidemiology and Control

Due to poor environmental sanitation,and may produce symptoms in 500,000
pollution and contamination of water andindividuals. In developing countriesG.
soil, helminthiasis is now endemic inlambliais one of the first pathogens to infect
Nigeria and children are highly at risk of infants with the peak prevalence rates of 15-
contracting these infections (Damehal., 20% occurring in children younger than 10
2010). years old (Arora and Arora, 2012).

Intestinal helminthiasis has become a major

problem due to poor socio-economic statug\im

and lack of basic amenities such as pipeThe aim of this paper was to review the
borne water and sanitary facilities in ruralepidemiology of soil-transmitted
and sub-urban areas in Nigeria (Okon andhelminthiasis and giardiasis in Nigeria and
Oku, 2001). High population in Nigeria with to suggest possible control measures.

people living in insanitary surroundings

where there is constant faecal pollution ofStatement of Research Problem

soil, food and drinking water is not the onlylt has been suggested by a number of studies
cause of the endemicity of parasiticthat even a moderately severe infection due
infections, but also due to tropicalto these parasites may cause poor cognitive
environment that is apt for smooth parasitiaddevelopment and growth retardation,
development and spread (Adeyeba angarticularly among school-age children, and

Essiet, 2001). soil-transmitted  helminthiasis is now
considered as one of the leading causes of
Giardiasis absenteeism and sickness.

Giardiasis is a major diarrheal disease

caused byGiardia intestinalis, which is Justification

more common in children than in adults The Neglect of services and awareness that
(Hill, 2005). would help to minimize the prevalence of
G. intestinalis, also known asGiardia soil-transmitted helminthiasis and giardiasis
lamblia, or Giardia duodenalis, is a across Nigeria calls for the need to
flagellate and the most common protozoalndertake review study which will go a
intestinal parasite isolated worldwide (Dalylong way in providing data base for policy
et al., 2010; Eisensteirt al., 2008). It is a makers in healthcare delivery in Nigeria.
cosmopolitan parasite with the highest

prevalence occurring in tropics andMETHODOLOGY

subtropics where there is poor sanitatiorStudy design

(Arora and Arora, 2012). Travelers to highly > A systematic review of prospective

endemic  areas, immuno-compromised cross-sectional studies on STH
individuals, and certain active male andGiardiasis.

homosexuals are among the high-risk > The information was obtained after a
groups, and about 20% of certain groups of conscientious electronic search of
active male homosexuals have been reported titles related to giardiasis and STH
to develop giardiasis (John, 2007). Every using Pubmed, Science direct, and
year infects 200 million people worldwide other bibliographic databases.
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Tablel. Reported Distribution and Prevalence of giardiasiNigeria
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Geo-political Geographical Sample Sample Prevalence Age group with Reference
zones Area Size Setting (%) Highest
prevalence
Orphanage 128 Urban 34.4 0-2 yrs Atu and Jimoh, 2015
homes , Benue
North-central Guma, Benue 292 Rural 40.4 5-9 yrs Nyamingee
et al., 2009
North-east Maiduguri, 200 Urban 14.3 1-10 yrs Muhammad
Borno etal., 2014
UMTH, Borno 256 Urban 33.2 >25 yrs Baual., 2009
North-west Sabon gari and 374 Urban 41.45 3-5yrs Halenet al., 2011
Zaria, Kaduna
South-west llero, Oyo 199 Semirural 37.2 <6 yrs Efunshile
etal., 2015
South-east Nsukka, Enugu 250 Semiurban 20.40 Children Nwangumah and
Alumana, 2008
South-south Edo 386 Rural 3.10 6-12 yrs Asensbtdh, 2012
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Table2. Reported Distribution and Prevalence of STHs iney

Geo-palitical Geographical Sample Prevalence Age Group with highest Most prevalent parasites Reference
zones Area Size (%) prevalence. encounter ed
lle Ife, Osun 395 59.2 8-9 yrs A. lumbricoides Salawu, 2015
T. trichiura
South-west Hookworm
Saki, Oyo 1537 62.2 7-8 yrs A. lumbricoides, Salawu
T. trichiura etal., 2014
Hookworm
llie, Obrunda, 304 52 >15 yrs A.lumbricoides Adefiyoye
Osun Hookworm etal., 2011
S stercoralis
Uga, Anambra 416 4471 3-5yrs A. lumbricoides, Chioma
Taeniaspp, etal., 2015
Hookworm
Isouchi, Abia 200 75 9yrs Hookworm Azoro
South-east A.lumbricoides etal., 2015
T, trichiura
Nsukka, 255 45.5 8-10 yrs A. lumbricoides,
Enugu Hookworm, Emeka, 2013
S stercoralis
Rivers 3826 27.66 School aged A. lumbricoides, Abah and Arene,
South-south Hookworm, 2015
T. trichiura
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Table 2. Reported Distribution and Prevalence of STHs igaxia.

Geo-palitical zones Geographical Samplesize Prevalence (%) Agegroup with highest prevalence. Most prevalent  Reference
Area parasites
encountered
Mariri, 570 22.8 >11 yrs A. lumbricoides, Ihesiolor
Hausawa, Hookworm, etal., 2013
Gyadi-Gyadi, kano T. trichiura
Maru, Zamfara 600 25.33 4-14 A. lumbricoides, Shehu
E. vermicularis etal., 2013
North-west T. trichiura
Gwagwada, 244 67.2 7-9 yrs A. lumbricoides, Timothy
Kaduna T. trichiura, etal., 2014
Hookworm
Gwagwalada, 150 28 5-10 yrs A. lumbricoides, Gimba
Abuja S stercoralis  and Dawam,
2015
Panda, 288 39.58 0-10 yrs Hookworm Eke
Nassarawa etal., 2014
North-central Minna, 116 89.66 31-40 yrs A. lumbricoides, Omalu
Niger Hookworm, etal., 2013
T. trichiura
Numan, 296 9.1 <20 yrs Taeniaspp, Enimien
Adamawa Hookworm, etal., 2015
A. lumbricoides
North-east Konduga, 257 80.9 6-8 A. lumbricides, Damen
Borno T. trichiura etal., 2011
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DISCUSSION Giardiasis

Sail-transmitted helminthiasis Giardia intestinalis occurs in both temperate
The results revealed that there is consistena@nd tropical regions and continues to be the
in the predominance of ascariasis over othemost frequently identified human protozoal
helminthic infection and most of the entero pathogen worldwide (Caccio and
individuals infected are children. Salawu andRyan, 2008). According to Caccio and Ryan
Ughele (2015) reported that most of the(2008), the prevalence rates of giardiasis
individuals infected are children and theyvary from 4-42% which is in consonance
attributed this to the fact that children arewith the findings in this review, where by
very careless of the risk associated witlthe highest and lowest prevalences are
playing in contaminated environments an#41.45% and 3.10% respectively. In the
eating indiscriminately with unwashed developed countries, overall prevalence rates
hands. The fear is tha. lumbricoides is are 2-5%. In the developing countries, the
highly associated with massive intestinalprevalence of human giardiasis commonly
obstruction and malnutrition in children ranges from 20% to 30% of the population.
(Damenet al., 2011). Although prevalence rate of 15-20% in
According to Timothyet al. (2014), the high children younger than 10 years are most
prevalence of 67.2% observed foA. common (Caccio and Ryan, 2008;
lumbricoides, T. trichiura, Hookworm could  Roxstrém-Linquistet al., 2006), prevalence
be as a result of unhygienic behaviours bothates of 34.40%, 40.40%, 41.45%, and
at home and in school. They reported lack 087.20% were recorded among children
sanitary facilities as the major contributingwhose ages range from 0-2, 5-9, 3-5, and
factor to this high prevalence in addition toless than 6 years respectively. In Ethiopia,
inadequate supply of water. This madethe prevalence has been reported to range
pupils mostly defecate in open spaces and dsom 2.0% to 11.4% (Galanew al., 2007),

a result, feaces containing geohelminthsbut the highest prevalence Gf intestinalis
eggs contaminates the environment. In aeached 41.45% in the reviewed literature.
study conducted by Omaht al. (2013), the According to Laupl and Church (2005),
prevalence of soil-transmitted helminthiasisgiardiasis is slightly more common in males
among food vendors reached up to 89.66%han in females. This is in accordance with
and the age group with highest prevalencéhe findings of Atu and Jimoh (2015) who
was 31-40 years, which is contrary to thereported prevalence rates that were higher in
finding in this study but the difference maymale than in female children and he ascribed
be due to the fact that majority of the foodit to behavioral differences in gender in
vendors are adults. They reported the higlerms of hygiene, sanitation, and recreational
prevalence to be as a result of Unhygieni@activities.

behaviors of the food vendors, poor sourcétu and Jimoh (2015) also reported that
of water and lack of public health awarenessthose using wells water had the highest
A higher prevalence among males wagrevalence of giardiasis which he attributed
observed and could be attributed to the fadib contamination by surface runoffs, and
that males normally get involved in activities poor personal hygiene.

that females are mostly not involved in (Eke

et al., 2014; Enimienet al., 2015; Timothy Conclusion

et al., 2014). The prevalence of STH In this review study, the occurrence of STH
decreases slightly with increase in age andue to the triad of A. lumbricoides,
this may be due to increase in hygiene an#lookworms A. duodenale and N.
behavioral changes that mostly come withamericanus), and Trichuris trichiura, was
increase in age (Salawu and Ughele, 2015bserved.

Azoroet al., 2015). 52
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The study also revealed that the highest anBecommendations
lowest prevalence of giardiasis are 41.45%revention and control measures against
and 3.10% which suggest the endemicity ofoil-transmitted helminthiasis and Giardiasis
the parasitic infection in Nigeria and are; Patients and individuals at risk should
majority of those affected are childrenbe educated regarding appropriate hygienic
younger than 10 years living in rural areagractice and symptoms of infection means of
and urban slums. The major contributingtreating food production should be safe in
factors to the tenacity of these infections areddition, hikers and travelers to areas where
cultural, socio-economic and environmentakhe disease is endemic should be educated so
factors. Therefore effective measures shoulthat before drinking surface water they
be taken to prevent massive occurrence afhould disinfect it by boiling, chlorination or
giardiasis and soil-transmitted helminthiasidiltration devices. On the other hand the use
in Nigeria. of untreated human feces as fertilizer should
be discouraged.

References Protozoan Agents of Diarrhoea and
Abah, A.E., and Arene, F. O. I Their Relation with Socio-Economic
(2015).Status of Intestinal Parasitic Factors and Hygienic  Habits
Infections among Primary School inOrphanages in Benue Statmirnal
Children in Rivers State, of Natural Sciences Research, 5(23):
NigeriaJournal of  Parasitology 2224 - 3186.
Research, 2: 1 - 7. Azoro, A. V.,Awurum, I. N., Nwoke, B. E.
Adefioye, O. A, Efunshile, A. M, B., Chinaka , A. A., Tony-Njoku, R.
Ojurongbe, O., Akindele A. A, F.,Egeruoh, A. S., and Nwakor, F. N.
Adewuyi |. K., Bolaji, O. S, (2015). The Prevalence of Intestinal
Adedokun, S. A., and Adeyeba A. O. Helminthiasis in Primary School
(2011). Intestinal Helminthiasis among Children in IsuochiUmunneochi Local
School Children in llie, Osun State, Government Area, Abia State, Nigeria.
Southwest,  Nigeri&erra Leone Global Journal of Science Frontier
Journal of Biomedical Research, 3(1): Research, 15(5): 1 - 6.
36 - 42. Biu, A. A.Bintu, 1., and Agbadu, E. T.
Adeyeba, o., and Essiet, u. (2009). Prevalence of giardiasis among
(2001).Prevalence of Helminth and out-patients of the University of
protozoal infection among a Religious Maiduguri Teaching Hospital, Nigeria.
sect that walk Barefooted in lyesin, International Journal of Biomedical
NigeriaNigeria journal of and Health Sciences, 5(4): 171 - 174.
parasitology, 22: 85 - 94. Caccio, S. M., and Ryan, U.
Arora, D. R., and Arora, B. B. (2008).Molecular epidemiology
(2012)Medical Parasitology.3® ed. ofgiardiasislournal of Molecular and
CBS publication.Pp 17 and 119. Biochemical Parasitology, 160(2):75-

Asemota, O. O., Nmorsi, O. P. G, Isaac, C. 80.
C., Umukoro, D. O., and Akhile, A. O. Curtale, F., Pezzotti, P., Saad, Y.S., and

(2012). Distribution of Intestinal Aloi, A. (1999). An analysis of
Parasites among School-age Children individual, household, and
in Delta and Edo States of environmental risk  factors  for
NigeriaUnited Journal of intestinal helminth infection among
Parasitologist, 5(2): 121 — 126. children in Qina Governorate, upper
Atu, B. O., and Jimoh, P. O. Egypt. Journal of tropical pediatrics,

(2015).Determination of Some 45:14-17 53



Epidemiology and Control

E. (2015). Prevalence of intestinal
helminthes parasite in stools of nursery
and primary schools pupils in Uga,
Anambra State, Nigeri&ky Journal of
Microbiology Research,3(1): 006 — 010.

Chukwuma, M.C. Ekejindu, .M., Agbakoba,

N.R., Ezeagwuna, D.A., Anaghalu, I.C.,

Chioma, U.,Mbanugo, J. l.,and Nwachukwu,Eke, S. S.,Omalu, I. C. J., Otuu, C. A., Hassan,

S. C., Ibrahim, S.,; and Boyi, A. A.
(2014). Hookworm Infection among
Humans in Panda, Panda Development
Area, Karu LGA of Nasarawa state,
Nigeria. International Journal of
Advanced Biotechnology and
Research, 6(1): 66 — 73.

and Nwosu, D.C. (2009).The PrevalenceEmeka, L. I. (2013). Prevalence of Intestinal

and Risk Factors ofGeohelminth
Infections among PrimarySchool
Children in EbenebeTown,Anambra
State, Nigeria.Middle-East Journal of
Scientific Research, 4 (3): 211 - 215.

Outbreak of giardiasisassociated with
a community drinking-water
sourceJournal of Epidemiology and
Infection,138(4):491-500.

Damen, J. G., Lar, P., Mershak, P.,

Helminthic Infection among School
Children in Rural and Semi Urban
Communities in NigeriaOSR Journal

of Dental and Medical Sciences, 6(5):
61 - 66.

Daly, E.R.,Roy,S. J., andBlaney, D.D. (2010).Enimien, O. J.,Fana, S. A., and Emmanuel, W.

B. (2015). Intestinal Helminthic

Infection in  Numan (Northeast
Nigeria)International  Journal  of
Progressive Sciences and

Technologies, 1(1): 1 - 4.

Mbaawuga, E. M., and Nyari, B. W. Gelanew, T.,Lalle, M., Hailu, A., Pozio, E.,

(2010). A Comparative Study on the
Prevalence of Intestinal Helminthes in
Dewormed and Non-Dewormed
students in a Rural Area of North-
Central NigeriaJournal of Laboratory
Medicine, 41 (10): 585 - 589.

Damen, J. G., Luka, J., Biwan, E. I|., and

Lugos, M. (2011).Prevalence of
Intestinal Parasites among Pupils in
North Eastern Nigerialigeria Medical
Journal, 52(1): 4 - 6.

A. L. K., Sumrin, S., Brigitte, K., and
Christen, R. S. (2015). Molecular
Detection of the Carriage Rate of Four
Intestinal  Protozoa  with  Real-
TimePolymerase Chain  Reaction:
Possible Overdiagnosis of Entamoeba
histolytica in Nigeria. American

Journal of Tropical Medicine and Halen.

Hygiene, 93(2): 257 — 262.

Eisenstein, L.,Bodager, D., andGinzl, D.

(2008). Outbreak of giardiasis and
cryptosporidiosis associated with a
neighborhood interactive water
fountain-Florida. Journal of
Environmental Health, 71(3):18-22.

andCaccio, S. M. (2007). Molecular
characterization of human isolates of
Giardiaduodenalis from Ethiopi&cta
Tropica Journal  of Infectious
Diseases, 102(2):92- 99.

Geneva: WHO; (2012). World health

organization (WHO). Eliminating soill
transmitted helmimthiasis as a public
health problem in children. Progress
report 2001-2010 and strategic plan
2011-2020.

Efunshile, M. A.,Bethrand, A. F. N., Jgrgen,Gimba, U. N., and Dawam, N. N.

(2015).Epidemiological ~ Status  of
Intestinal Parasitic Infection Rates in
Children Attending
GwagwaladaTownshipClinic, FCT-
Abuja, NigeriaAmerican Journal of
Research Communication, 3(2): 97 -
110.

I. I.,Binta, Y., and Sabo, Y. E. (2011).
Asymptomatic Giardiasis and
Nutritional Status of Children in Two
Local Government Areas in Kaduna
State, Nigeri&Gerra Leone Journal of
Biomedical Research, 3(3): 157 - 162.

54



Muhammad et al. (2016) BIMLS, 1(1):47 - 55

Hill, D. R. (2005).Giardia lamblia. In: G. Omalu, I. C. J., Paul, S., Adeniran, L. A,

L.Mandell,J. E. Bennett and R. Dolin
(eds)Principles and Practice of
Infectious Diseases 6"ed.Philadelphia,
PennsylvaniaChurchill Livingstone
Press. Pp 3198-3203.

lhesiolor, G. U.,Kashibu, E., Azeez-Akande,

John,

Laupland,

O., and Imoru, M. (2013).Helminths of

Hassan, S. C., Pam, V. A, Eke, S. S,,
and Eze, G. C. (2013). Assessment of
the Level of Gastrointestinal Parasites
Infection among Food Vendors in
Minna, North Central NiigeriaAnnual
Review and Research in Biology, 3(4):
705 - 713.

the Gastrointestinal Tract in Kano, Ostan, I., Kilimeioglu, A.A., Girginkardesler,

Northern NigeridAsan Journal of
Biological and Life Sciences, 2(2): 122
- 125.

C. C. (2007).Giardiasis and
Balantidiasis.R.M.Kliegman,B. E.

N., Ozyort, B.C., Limoncu, M.E., Ok,
U.Z.(2007). Lower socio-economic
conditions and higher incidences of
intestinal parasites. BMC public
health, 7: 342.

Behrman,H. B. Jenson and B. FRoxstrom-linguist, K., palm, D., Reiner, D.,

Stanton (eds). Nelson Textbook
ofPediatrics18" ed.Philadelphia,
PASaunders Press. Pp 1462-1464.
K. B., and Church, D.
(2005).Population-based
laboratorysurveillance for Giardia sp.
and Cryptosporidium sp.infections in a
large Canadian health regi&C
Infectious Disease, 5:72.

Muhammad I. M.,Umoru, A. M., and Isyaka,

T. M. (2014). Intestinal
infections among patients attending a
Tertiary  Health  Institution in
Northeastern NigeriAmerican
Journal of Research Communication,
2(6): 88 - 96.

Nwanguma, B., and Alumanah, E. (2008).
Concurrent giardiasis and amoebiasisShehu, M. M. Kabiru, A., Abubakar, U., and

infections inNigerian children
diagnosed with Plasmodium
falciparummalaria: prevalence and
implications. Internet Journal of

Tropical Medicine, 6(1): 1 - 6.

Nyamingee, A.,Kolawole, O. M., Durowade,

Okon,

K. A., and Kolawole, C. F. (2009).
Prevalence of Giardiasis among

parasitic Salawu, S. A., and

Ringquist, E., and Suard, S.G. (2006).
Giardia immunity — an update. Trends
journal of parasitology, 22:26-31.

L. Salawu, A. SAsaolu, S. O., and Sowemimo,

O. A. (2014).Co-infection with
Schistosoma haematobium and Soil-
Transmitted helmiths among School-
Aged Children in Saki, Oyo State,
NigeriaJournal of Public Health and
Epidemiology, 6(12): 417 - 423.

Ughele, V.A.
(2015).Prevalence of Soil-Transmitted
Helminths among School-Age
Children in Ife East Local Government
Area, Osun state, NigeriJTA
Journal of Research in Sciences, 1:
139 - 151.

Muhammad, K. (2013). Prevalence of
IntestinalHelminth Infections among
SchoolChildren in  Relation to
Occupation of Parents and
ToiletsFacilites in Maru L. G. A.
ZamfaraStatdournal of Biology,
Agriculture and Healthcare, 3(19): 87

- 90.

Children in Guma refugee camp in Timothy, A., Reuben, W. J., Abdullahi, J. B.,

Guma LGA, Benue state,
NigeriaStrategic Mnagement Journal,
6(1): 32 - 39.

O., and Oku, E. (2001). Prevalence of
Intestinal Parasites Among School
Children in Contrasting Communities
in Cross River state, Nigeridligeria
Journal of Parasitology, 22: 117.

and Muhammed, J. A. (2014). A
Comparative Study on the Prevalence
of Intestinal Helminthes Among Rural
and Sub-Urban Pupils in Gwagwada
,Nigeria. Journal of Parasitology and
Vector Biology, 5(6): 87 - 91.

55



