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ABSTRACT

This study determined the prevalence of Giardia lamblia and Cryptosporidium parvum as agents of diarrhoea in

children living in the orphanages in Benue State and the role of finger sucking and animal domestication in the preva-
lence of the parasites. Stools were collected from children (n=128) living in the four orphanages. The stools were screened with the Giardia and
Cryptosporidium 2nd Generation ELISA test kits (Diagnostic Automation, Inc.). Cryptosporidium parvum and Gardia lamblia were highly
prevalent (43.8%) with 28.9% been Gardia lamblia infection, 9.4% been Cryptosporidium parvum; and co-infection was 5.5%. Mkar orphan-
age (22/42) and Otukpo orphanage (11/21) had the highest prevalence (52.4%) but with the highest positive cases in Mkar, while the least
prevalence (30.0%) of enteric protozoan infection was recorded in Mama Abayol, Makurdi. Finger sucking and practice of animal husbandry
had significant (P<0.05) effect on the prevalence. Routine diagnosis of diarrhoeic stool specimens brought to the labouratories should include
Giardia and Cryptosporidium. Finger sucking among the children should be disabused using simplified habit reversal method, while proper
system of animal husbandry should be practiced for healthier living condition. Good personal hygiene should be encouraged in the orphan-

ages so as to reduce the burden of pathogenic diseases.

Introduction

Diarrhoea remains the second leading cause of death among
children under five globally. It kills more young children than ac-
quired immune deficiency syndrome (AIDS), malaria and mea-
sles combined (UNICEF/WHO, 2009). Each year, an estimated
2.5 billion cases of diarrhoea occur among children under five
years of age, and estimates suggest that overall incidence has
remained relatively stable over the past two decades (Boschi,
2009). More than half of these cases are in Africa and South Asia,
where bouts of diarrhoea are more likely to result in death or
other severe outcomes (UNICEF/WHO, 2009). Despite much pro-
gress in the understanding of pathogenesis and of management,
diarrhoeal illnesses remain one of the most important causes
of global childhood mortality and morbidity. Infections account
for most illnesses, with pathogens employing ingenious mecha-
nisms to establish disease. Blood in stool could indicate an
acute diarrhoeal illnesses or dysentery, irrespective of frequency
(Thapar and Sanderson, 2004).

Poverty and social exclusion, and the lack of political and fi-
nancial priority given to building the capacity of vulnerable
families to care for and protect their own children, are driving
factors behind the abandonment of children into institutions.
Furthermore, the lack of priority given to children requiring
out-of-home care is perpetuating the inappropriate use of insti-
tutional care over more positive family and community based
alternatives, as well as sustaining the poor care standards found
in many institutions (UNICEF, 2008a).

It is estimated that approximately 50.0% of infants at one year
of age suck thumb or finger and this number reduces rapidly
by ages 4-5 years (Fukuta et al., 1996). Generally, the prevalence
rates of finger sucking decrease with age, and it is typically con-
sidered a benign activity for infants and young children, many of
whom discontinue this behavior before age five (Van Norman,
1997; Stansbery et al., 2008).

Unlike the other intestinal spore forming protozoa, C. parvum
has little host specificity. Its acquisition from animals such as
calves, cattle, goats and other farm animals has been docu-
mented (Fang ef al, 1991). In the setting of a developing coun-
try, apart from the level of sanitation, one predictor of Giardia
and other intestinal pathogens was a high intra/peridomicilliary
concentration of domestic animals. Children who lived in such
households were two to five times more likely to be infected

compared with children who did not live in such households.
Domestic animals could be a reservoir for Giardia and other in-
testinal protozoan infections or a marker of overall poor sanita-
tion (Ali and Hill, 2003).

Children in orphanage homes, especially in Africa, are prone to
the infection of parasitic protozoan due to the prevailing socio-
economic and human factors (Sadik, 2010). Children living in
orphanages in Benue State, Nigeria are no exception of this life
threatening disease, but the prevalence status and the actual
cause(s) of diarrhoea in the orphanages are not well known. This
study determined the prevalence of Giardia lamblia and Crypto-
sporidium parvum as agents of diarrhoea in children living in the
orphanages in Benue State and the role of finger sucking and
animal domestication in the prevalence of the parasites.

Methodology

Description of Study Area

Benue State lies in longitude 7° 47" and 10° 0" East, Latitude 6°
25" and 8° 8 North with a population of 4,253,641 and occupies
a landmass of 32,518km2 (Nyagba, 1995; Hula, 2010). The tar-
geted populations were the children (0-19 Years) in the Orphan-
age homes; Children of Mary Orphanage and Motherless Babies
Home, Otukpo in Otukpo L.G.A.; Gidan Bege Orphanage Home,
Makurdi in Makurdi L.G.A; Mama Abayol Children's Home,
Makurdi in Makurdi L.G.A and N.K.S.T Orphanage Home, Mkar
in Gboko L.G.A. (Figure 1).

Test Method
Enzyme Linked Immunosorbent Assay (Sandwich, Antibody
Coated Plate, Diagnostic Automation, Inc. USA).

Interpretation of Results
Results were estimated visually by naked eye.

Reactive: Sample well that is obviously more yellow than the
negative control well.

Non-reactive: Sample well that is not obviously more yellow than
the negative control well (Plates 1 and 2).

Analyses of Data

Data collected at the end of the study was entered into the Sta-
tistical Package for Social Sciences (SPSS) version 20.0 (SPSS
Inc. Chicago, IL, USA). Statistical methods were employed which
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included descriptive statistics; employing frequencies and per-
centages. The significance of association between variables was
tested using Chi-square test. The level of significance of each test
was set at p < 0.05. Frequency of responses to risk factors listed
in the questionnaires were also determined and analyzed.

Figure 1: Map of Benue State showing the LGAs of Study
(Shaded portions).
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Plate 2: Microwells containing anti-Cryptosporidium antibod-
ies - 96 test wells in a test strip Holder

Results

A total of 128 Children living in the orphanages in Benue State
were sampled with prevalence of 43.8%; with 28.9% for Gardia
lamblia only, 9.4% for only Cryptosporidium parvum while only
5.5% were positive for both G. lamblia and C. parvum. The high-
est prevalence 52.4% of enteric infection was found in the or-
phanages in Mkar and Otukpo but with a higher sample size in
Mkar (42) than Otukpo (21). The least prevalence (30.0%) of en-
teric protozoan infection was recorded in Mama Abayol, Makur-
di (Table 1).

Ages 0-2 had the highest prevalence (62.2%) of enteric protozoan
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infection followed by ages 3-5 with a prevalence of 44.0% but
had same number of case, 11 with the other age groups (Table
2).

Of the 128 sampled children living in the four orphanages in
Benue State, 24.2% suck their fingers while 75.8% do not suck
their fingers habitually as shown (Table 3). Children who suck
their fingers habitually had higher prevalence (61.3%), while
those who do not suck fingers habitually had higher number
(37) of positive cases of infection. 51.6% of the sampled children
who suck their finger habitually were found to be positive for G.
lamblia, 6.5% positive for C. parvum and 3.2% were found to be
co-infected with C. parvum and G. lamblia. These differences in
the prevalence of the intestinal protozoan in respect to the hab-
it of finger sucking were very significant (y* = 10.283, df= 3, P=
0.016).

The result showed a highly significant (x> = 18.308, df= 3, P=
0.000) difference in the prevalence of G. lamblia and C. parvum
amongst the orphanages where domestic animals are been tak-
ing care of and those where there are none. Children living in
orphanages where animals are domesticated had higher preva-
lence (48.0%) than those living where there are no such practices
(30.0%) (Table 4).

Discussion

This study recorded a high prevalence (43.8%) of some agents
of diarrhoea among children living in the orphanages in Benue
State. The result was in agreement with the work of Bailey et al.,
2013, which reported similar prevalence of pathogenic species of
parasitic infection amongst children across four orphanages in
three districts of Lima, Peru. The result of overall prevalence in
this study is lower than those recorded by previous researchers
in other orphanages. For example, Ogbe and Ado (1990) record-
ed 63.6% of helminthic infection in Isolo, Lagos; Saksirisampant
et al. (2003) recorded 81.1% of intestinal parasites in Thailand;
and Ozcelik et al. (1995) reported 94.0% in Turkey. These dif-
ferences could be attributed to differences in factors such as
personal hygiene, access to portable water, season of sampling,
person-to-person contact, diagnostic technique employed (Nimri
and Batchoun, 1994; Roy et al., 2004), sample size, and the na-
ture and types of parasites; since this study only reported the
prevalence of Giardia and Cryptosporidium as agents of diar-
rhoea.

The result of this study was higher than the prevalence (20.7%)
of helminthic infection in the orphanage in Benin, Nigeria
(Nwaneri and Omuemu, 2012). This agrees with Saksirisampant
et al., 2003 who opined that the prevalence of helminthic infec-
tions is usually lower than the prevalence of protozoan infection.
The differences could also be attributed to differences in climat-
ic conditions, sensitivity of the diagnostic technique used, sam-
ple size, personal hygiene and sanitation (Nimri and Batchoun,
1994; Suman et al., 2011).

Ages 0-2 Years had the highest prevalence (62.2%) of overall en-
teric protozoan infection among the children living in the or-
phanages in Benue State. This agrees with Saksirisampant et al.
(2003) which reported a prevalence of 81.1% among children of
0-7 Years in an orphanage in Panthum, Thailand. This could be
due to immature immunity, habit of always putting whatever
is in their hands into the mouth, frequent contact with faeces,
sharing things among themselves, and lack of exclusive breast-
feeding (Dozie et al., 2011; Suman ef al., 2011; Iboyi, 2012). Pre-
vious researchers (Nwabuisi, 2001; Mbanugo and Agu, 2006; Biu
and Dauda, 2008; Dozie et al., 2011; Julio et al., 2012) have also
reported higher prevalence of parasitic infection among young-
er children. The steady decline in prevalence of Giardia lamblia
with respect to increase in age of the children as reported in this
study, agrees with the United State Environmental Protection
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Agency (US EPA, 1999) report that transmission of giardiasis oc-
cur more among the children in day-care centres due to the high
level of person-to-person contact and sharing of things among
the children. Also, they stated that the immunity of a child ma-
tures as the child gets older.

The prevalence (61.3%) of overall intestinal protozoan infection
recorded among children that practice finger sucking habitu-
ally, agrees with Idowu et al. (2011) that reported a prevalence
of 80.0% among finger sucking children of primary school age,
which could be due to the viability of oo(cyst) of protozoan
parasites. The oocysts remain viable for up to 5-minutes on the
surface of the hand and for about 45-minutes under the finger-
nails (Beaver ef. al, 1984). From personal observation, some of
these children suck their fingers with so much dexterity and
concentration that it had left the fingers pale. They could end
up sucking in the pathogens stocked in their finger nails and get
infected. Finger sucking could be responsible for the prevalence
of agents of diarrhoea amongst children in the orphanages in
Benue State.

Several studies (Ellingson et al., 2000; Stricker et al., 2002; Stans-
bery et al., 2008) have investigated the function of thumb suck-
ing, suggesting that this behaviour occurs primarily in the ab-
sence of social stimuli and may be automatically reinforced.
Simplified habit reversal is a method which has been used to
eliminate thumb sucking in developmentally typical children,
and includes training the child to recognize when thumb suck-
ing occurs, and to engage in a competing behaviour when
thumb sucking is detected (Stansbery et al., 2008).

Zoonosis is an infection or infectious disease transmissible un-
der natural conditions from vertebrate animals to humans.
Some researchers (Fang et al., 1991; Glasser et al, 1994; Huang
and Whyte, 2006; Smith et al. 2007; Yoder et al. 2010) have dis-
cussed the potentials of Cryptosporidium parvum and Giardia
lamblia as zoonotic diseases.

This study recorded a high overall prevalence (48.0%) of some
agents of diarrhoea among children living in orphanages where
animal husbandry/domestication is practiced. This agrees with
Roy et al., 2004 that reported that contact with calves consti-
tuted a significant risk factor in transmission of enteric para-
sites, and also with Dwivedi et al., (2007). Ali and Hill (2003) also
opined that children who live in households where there is a
high intra/peri-domicilliary concentration of domestic animals
were two to five times more likely to be infected compared with
children who did not live in such households.

There was also a high prevalence (23.3%) of Cryptosporidium
parvum among children living in orphanages where there was
no practice of animal husbandry. This result disagrees with Nim-
ri and Batchoun (1994) that reported high prevalence of Crypto-
sporidium among those who live in houses with animals inside
or around. The disparity could be attributed to poor personal
hygiene, poor sanitation, unhygienic water, and frequency/inten-
sity of contact with human/animal faeces. Zoonotic transmis-
sion to humans occurs mainly through contact with water and/
or food contaminated with faeces of infected domestic animal
as a result of the persistence of the oocyst in the environment
(Hunter and Thompson, 2005).

Considering the prevalence status of these agents of diarrhoea
in the orphanages, finger sucking among the children should be
disabused using simplified habit reversal method, while proper
system of animal husbandry should be practiced for healthier
living condition. Good personal hygiene should be encouraged
in the orphanages so as to reduce the burden of pathogenic dis-
eases.
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Table 1: Prevalence of G. lamblia and C. parvum across the
Orphanages using ELISA
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Table 2: Prevalence of G. lamblia and C. parvum in respect to
age groups.

Number Positive

AGE GROUP |Total

. Total (%)
Ye E
(Years) xamined G @) |c @) |GC ()
0-2 37 20 (54.1) |3(8.1) [0(0.0) |[23(62.2)
3-5 25 10 (40.0) |0 (0.0) |1(4.0) [11(44.0)
6-12 34 4(118) |4(11.8)(3(88) |11(324)
13-19 32 3(94) |5(156)[3(94) [11(34.4)
Total 128 37 (28.9) [12(94)|7(55) |56 (43.8)

¥* = 28.016, df= 9, P= 0.001

Key: G* = Giardia lamblia, C* = Cryptosporidium parvum, ¥* =
Chi-square value,

df = degree of freedom, P = P-value.

Table 3: Results of G. lamblia and C. parvum Prevalence with
Respect to Finger Sucking.

Number Positive

Total | d Total (%)

Examined |G+ (%) |C* (%) |GC (%)
FINGER
SUCKING |31 16 (51.6)|2 (6.5) [1(32) [19(61.3)
NON FINGER
SUCKING 197 21 (21.6)[10 (10.3) |6 (6.2)  [37(38.1)
TOTAL 128 37 (28.9)[12 (9.4) |7 (55) |56(43.8)

(2 = 10.283, df= 3, P= 0.016)
lamblia, G* - Cryptosporidium parvum.

Key: G* - Giardia
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Table 4: Results of G. lamblia and C. parvum Prevalence with
Respect to Animal Husbandry.

Number Positive
Total . Total (%)
Examined G c GC
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¥* = 18.308, df= 3, P= 0.000
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Key: G* = Giardia lamblia, C* = Cryptosporidium parvum,
Chi-square value,

df = degree of freedom, P = P-value.

Ali, S.A. and Hill, D.R. (2003). Giardia intestinalis: Gastrointestinal infections. Current Opinion in Infectious Diseases; 16: 453-460. | Bailey, C.,
Lopez, S., Camero, A., Taiquiri, C., Arhuay, Y. and Moore, D.AJ. (2013). Factors associated with parasitic infection amongst street children in or-
phanages across Lima, Peru. Pathogens and Global Health; 107(2):52-57. | Beaver, P.C., Jung, R.C. and Cupp, E.W. (1984). Clinical Parasitology (9th Ed.) Lea and Fabinger, Philadelphia.
358p. | Biu, A.A., and Dauda, M. (2008). Prevalence study on enteric protozoans responsible for diarrhoea in patients attending Local Health Centres in Maiduguri, Nigeria. Interna-
tional Journal of Biomedical and Health Sciences, 4(1):29-32. | Boschi, P.C. (2009). “The Global Burden of Childhood Diarrhoea’, In: Ehiri, J.E., M. Meremikwu (editors), International
Maternal and Child Health, pp. 23-48. | Dozie, I, Nkem, B., and Chukwuocha, U. (2011). Cryptosporidiosis in Imo State, Nigeria. Journal of Rural and Tropical Public Health, 10: 106 K
110. | Dwivedi, KK., Prasad, G., Saini, S., Mahajan, S., Lal, S. and Krishan, U. (2007). Enteric opportunistic parasites among HIV infected individual: associated risk factors and immune
status. Japan Journal of Infectious Disease 60: 76-81. | Ellingson, S. A., Miltenberger, R. G., Stricker, J. M., Garlinghouse, M. A., Roberts, ., Ga-lensky, T. L., & Rapp, J. T. (2000). Analysis
and treatment of finger sucking. Journal of Applied Behavior Analysis, 33, 41-52. | Fang, G., Araujo, V., and Guerrant, R. (1991). Enteric infections associated with exposure to animals
or animal products. Infectious disease in clinical North America, 5: 681-701. | Fukuta, O., Braham, R.L., Yokoi, K. and Kurosu, K. (1996). Damage to the primary dentition resulting
from thumb and finger (digit) sucking. ASDC Journal of Dentistry for Children; 63(6):403-7. | Glasser, C.A., Angulo, FJ. and Rooney, J.A. (1994). Animal associated opportunistic infec-
tions among persons infected with the human immunodeficiency virus. Clinical Infectious Diseases, 18: 14-24. | Huang, D.B. and White, A.C. (2006). “An updated review of Crypto-
sporidium and Giardia”. Gastroenterology Clinical North America, 35(2): 291-314. | Hula, M.A. (2010). Population Dynamics and Vegetation Change in Benue State, Nigeria. Journal of
Environmental Issues and Agriculture in Developing Countries; 2(1): 53-69. | Hunter, PR. and Thompson, R.C.A. (2005). The zoonotic transmission of Giardia and Cryptosporidium.
International Journal for Parasitology; 35:1181-1190. | Iboyi, E.A. (2012). Prevalence of Entamoeba histolytica, Giardia lamblia and Cryptosporidium species in Pre School Children
With Diarrhoea In Anyigba, Kogi State, Nigeria. M.Sc. Thesis. Ahmadu Bello University, Zaria, Nigeria. | Idowu, O.A., Babatunde, 0., Soniran, T. and Adediran, A. (2011). Parasitic infec-
tions in finger-sucking school age children. Pediatric Infectious Disease Journal; 30(9):791-2. | Jiilio, C., Vilares, A., Oleastro, M., Ferreira, I., Gomes, S., Monteiro, L., Nunes, B., Tenreiro,
R. and Angelo, H. (2012). Prevalence and risk factors for Giardia duodenalis infection among children: A case study in Portugal. Parasites & Vectors, 5: 22. | Mbanugo, J.I. and Agu, V.C.
(2006) Prevalence of Crptosporidium parvum infections in children, aged 0-15years, in Anambra State, Nigeria. Nigerian Journal of Parasitology; 26:1-5. | Nimri, L.F. & Batchoun, R.
(1994). Prevalence of Cryptosporidium Species in Elementary School Children. Journal of Clinical Microbiology, 32(4): 1040-1042. | Nwabuisi, C. (2001). Childhood Cryptosporidiosis
and intestinal parasitosis in association with diarrhoea in Kwara State, Nigeria. West African Journal of Medicine; 20(2): 165 - 168. | Nwaneri, D.U. and Omuemu, V.O. (2012). Risks of
intestinal helminthiasis in children living in orphanages in Benin City, Nigeria. Nigeria Journal of Paediatrics; 39(3): 118 — 123. | Nyagba, J. L. (1995). The Geography of Benue State. In
Denga D. J. (ed.) Benue State the Land of Great Potentials: A Compendium. Calabar: Rapid Educational Publisher Limited, Nigeria. | Ogbe, M.G. and Ado, 0.0. (1990). Intestinal hel-
minthiasis in an orphanage in Nigeria. Bioscience Research Communications; 2:105-118. | Ozcelik, S., Poyraz, O., Saygi, G. and Ozturkcan, S. (1995). Prevalance of Intestinal Parasites
in Children of the Orphanage in Sivas, Turkey. Indian Pediatrics; 32: 230-232. | Roy, S.L., DeLong, S.M., Stenzel, S.A. and Shiferaw, B. (2004). Risk Factors for Sporadic Cryptosporidiosis
among Immunocompetent persons in the United States from 1999 to 2001. Journal of Clinical Microbiology. 42(7): 2944-2951. | Sadik, A. (2010). Orphanage children in Ghana: Are
their dietary needs met? Pakistan Journal of Nutrition; 9(9): 844-852. | Saksirisampant, W., Nuchprayoon, S., Wiwanitkit, V,, Yenthakam, S. and Ampavasiri, A. (2003). Intestinal para-
sitic infections among children in an orphanage in Pathum Thani province. Journal of the Medical Association of Thailand; 86: $263-270. | Smith, H.V,, Caccio, S.M., Cook, N., Nichols,
R.A.B. and Tait, A. (2007). Cryptosporidium and Giardia as foodborne zoonoses. Veterinary Parasitology; 149:29-40. | Stansbery, S.D., Casey, S.D., Vostal, B.R. and Ostryn, C. (2008). The
Effects of Simplified Habit Reversal on Thumb Sucking. European Journal of Behavior Analysis, 9 (1): 73 - 79. | Stricker, J. M., Miltenberger, R. G., Garling-house, M. A., Deaver, C. M.,
& Anderson, C. A. (2001). Evaluation of an awareness enhancement device for the treatment of thumb sucking in children. Journal of Ap-plied Behavior Analysis, 34, 77-80. | Suman,
M.S.H., Alam, M.M., Pun, S.B., Khair, A., Ahmed, S. and Uchida, R.Y. (2011). Prevalence of Giardia lamblia infection in children and calves in Bangladesh. Bangladesh Society of Veteri-
nary Medicine, 9(2): 177 - 182. | Thapar, N. and Sanderson, LR. (2004). Diarrhoea in children: an interface between developing and developed countries. Lancet; 363: 641-53. | United
Nations Children’s Fund (UNICEF, 2008a). State of the world children 2008- Child survival. Available in http://www.unicef/who. Accessed on 10/01/2014. | UNICEF (2008b). Orphan
situation in Nigeria. UNICEF Press release 2008. Available in http://www.unicef/orphan_situation_in_nigeria.htm. Accessed on 10/01/2014. | United Nations Children’s Fund/World
Health Organization (UNICEF/WHO, 2009). Diarrhoea: Why children are still dying and what can be done. World Health Organization, Geneva, 60pp. | United States Environment
Protection Agency (US EPA, 1999). Giardia: Risk for Infants and Children. Office of Science and Technology. EPA-823-R-99-011 Washington, DC. 73pp. | Van Norman, R. A. (1997). Dig-
it-sucking a review of the literature, clinical observations and treatment recommendations. In E. Wu, & S. F. Viegas (2005). Finger sucking and onycholysis in an infant. The Journal of
Hand Surgery, 3, 620-622. | Yoder, J.S., Harral, C. and Beach, M.]. (2010). Giardiasis surveillance-United States, 2006-2008. MMWR Surveillance Summary; 59:15-25. |

IJSR - INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH 343




