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Abstract 
Background: Diarrheal diseases have globally decreased over the past few dec-
ades, yet they remain one of the top three causes of mortality in children under 
five years, especially in sub-Saharan Africa and Nigeria. Seasonal peaks of di-
arrheal episodes continue to contribute significantly to childhood mortality in 
these regions. One of the notable causes of diarrhea in children is parasitic 
infections, particularly Cryptosporidium, which poses a serious health risk. In 
Nigeria, the burden of Cryptosporidium diarrhea is under-researched, making 
it imperative to investigate its prevalence and associated risk factors. Study 
Objectives: The study aims to determine the prevalence and risk factors asso-
ciated with Cryptosporidium diarrhea among children aged five years and 
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below in selected health institutions in Abakaliki, South-East Nigeria. Meth-
odology: This cross-sectional study was conducted from January to May 2017, 
recruiting 200 children under five years with diarrhea from health institutions 
in Abakaliki. Fecal specimens were analyzed for Cryptosporidium oocysts us-
ing light microscopy with modified Ziehl-Neelsen staining and immunofluo-
rescent antibody test (IFAT). Deoxyribonucleic acid (DNA) was extracted 
from positive samples using QIAmp® DNA stool kit, followed by Polymerase 
Chain Reaction (PCR) and molecular genotyping. Results: Cryptosporidium 
was detected in 0.5% (1/200) of children via light microscopy and 6.5% 
(13/200) via IFAT. All positive samples were confirmed as Cryptosporidium 
hominis by PCR. The prevalence of infection was significantly higher in chil-
dren from institutionalized homes (50.0%) compared to monogamous homes 
(6.2%) (p < 0.05). Other associated risk factors included male gender, urban 
residence, absence of exclusive breastfeeding, caregiver being a nanny, and 
maternal lack of formal education. Conclusion: Cryptosporidium hominis is 
a notable cause of diarrhea among children in Abakaliki, primarily transmit-
ted through human-to-human contact. The study underscores the need for 
targeted interventions in childcare institutions to prevent outbreaks. Health 
authorities should promote breastfeeding and enhance education on hygiene 
practices in vulnerable populations. 
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1. Introduction 

Diarrheal diseases remain a significant public health challenge, particularly in 
low- and middle-income countries, where children under the age of five are dis-
proportionately affected [1]. Despite substantial global progress in reducing child 
mortality over the past few decades, the burden of diarrheal diseases continues to 
present a considerable challenge in certain regions, particularly in sub-Saharan 
Africa. Between 1990 and 2016, the global under-five mortality rate (U5MR) de-
creased from 93 deaths per 1000 live births to 41 per 1000, reflecting global ad-
vances in child health interventions [2]. However, in sub-Saharan Africa, the de-
cline, though evident, has been less pronounced, with the U5MR falling from 183 
to 79 deaths per 1000 live births over the same period [3]. Diarrheal diseases are 
not only a major cause of under-five mortality but also contribute significantly to 
malnutrition in these vulnerable populations [4]. In 2016, diarrheal diseases ac-
counted for 8% of global under-five deaths, ranking as the fourth leading cause of 
child mortality, a burden that is most acute in sub-Saharan Africa and Southern 
Asia [3]. 

Nigeria, in particular, has emerged as a key focal point in this crisis, ranking 
second only to India in terms of the absolute number of under-five deaths 
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attributable to diarrheal diseases [3]. The country’s elevated mortality rates can be 
attributed to a confluence of socio-economic and environmental factors, includ-
ing limited access to clean water, inadequate sanitation, and substandard hygiene 
practices [5]. These structural deficits are compounded by host-related factors 
such as poor nutritional status, gender, and the duration of breastfeeding, which 
further heighten the vulnerability of young children to diarrheal diseases [1]. The 
complex interplay of these risk factors underscores the need for targeted interven-
tions to mitigate the mortality and morbidity associated with diarrhea in Nigeria 
and other similar settings. 

Among the numerous pathogens implicated in childhood diarrhea, enteropar-
asites, including Cryptosporidium species, Entamoeba histolytica, and Giardia 
lamblia, play a critical role [6]. Notably, Cryptosporidium has emerged as the sec-
ond most important pathogen following rotavirus, contributing significantly to 
the global burden of diarrheal disease in children under four years of age [7]. The 
Global Enteric Multicenter Study (GEMS) highlighted that Cryptosporidium is 
responsible for approximately 2.9 million cases of moderate-to-severe diarrhea 
(MSD) in children aged 0 to 2 years in sub-Saharan Africa alone, leading to an 
estimated 202,000 deaths annually among children under 24 months in this region 
and South Asia [8]. Given the significant role Cryptosporidium plays in childhood 
morbidity and mortality, its surveillance is critical in understanding its epidemi-
ology, particularly in resource-limited settings where the burden is highest. 

Despite the known importance of Cryptosporidium in causing diarrhea among 
children, the epidemiological data on its prevalence and associated risk factors 
remain sparse and often outdated in many parts of Nigeria. Previous studies in 
the country have either focused on limited populations or have failed to compre-
hensively address the role of Cryptosporidium as a causative agent of diarrheal 
disease [9]-[11]. Moreover, there is a growing recognition of the need to explore 
specific regional variations in the prevalence of the parasite, particularly in areas 
like Abakaliki, South-East Nigeria, where local health policies may benefit from 
updated data on the pathogen’s transmission dynamics. 

The present study seeks to address this gap by investigating the prevalence of 
Cryptosporidium and identifying key risk factors for its transmission among chil-
dren aged five years and below in selected health institutions in Abakaliki. Under-
standing the local epidemiology of Cryptosporidium is essential for guiding effec-
tive public health interventions and informing policy decisions aimed at reducing 
the burden of diarrheal diseases in Nigeria. This study is particularly timely, as it 
not only contributes to the global discourse on child health but also provides crit-
ical insights for local policymakers to formulate targeted interventions to curb the 
spread of Cryptosporidium infections.  

2. Materials and Methods 
2.1. Study Area 

The study was conducted in the Pediatrics unit of Mile Four Hospital, and 
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Maternal and Child Health (MCH) Center, Abakaliki. Mile Four Hospital is a 
faith-based secondary level, not-for-profit hospital, located in Abakaliki, and well 
renowned for its management of tuberculosis and leprosy infections. It also has a 
very busy maternal and child health service, second only to Alex Ekwueme Federal 
University Teaching Hospital, Abakaliki (AEFUTHA) in terms of patient attend-
ance. MCH is a government-owned and managed primary health center located 
in the heart of the city. It runs health promotion and preventive services, which 
include antenatal care, delivery, and immunization services, as well as outpatient 
clinics for common illnesses and injuries. It is the busiest primary health center in 
the city. 

2.2. Study Design and Population 

The study was a hospital-based cross-sectional descriptive study carried out 
among children presenting at the Pediatrics units of Mile Four hospital and Ma-
ternal and Child Health (MCH) hospital. Inclusion criteria included children aged 
five (5) years and below, who presented with features of diarrheal diseases, and 
whose caregivers gave an informed consent. All children who met the inclusion 
criteria were recruited consecutively till the desired sample size was achieved. 

2.3. Sample Size Determination 

The minimum sample size was estimated using the formula 
2 2 .n z pq d=  [12] 

where n = desired population size, z = level of significance at 95% CI (=1.96), p = 
prevalence of Cryptosporidium positive fecal samples among under-fives in Iba-
dan, South-West, Nigeria (13.5%) [13], q = 1 − p = 0.865, and d = degree of accu-
racy desired, set at 0.05. We adjusted for 10% non-response rate. A minimum 
sample size of 200 was estimated. 

2.4. Data Collection and Study Duration 

Data collection was done using a semi-structured, interviewer-administered, 
pre-tested questionnaire, and was carried out by trained research assistants. The 
questionnaire included hospital identification number, and sections on biodata, 
family history, presenting complaint, feeding history, immunization history, 
treatment history, and patient outcome. The validity of the questionnaire was 
checked by having other members of the research team look through the ques-
tions to confirm that the questions asked passed their intended meaning. A one-
month feasibility study was carried out in December 2016, and the main study 
(sample/data collection) was done over a five (5) month period, from January 
2017 to May 2017. 

2.5. Specimen Collection, Transport, and Storage 

About 3 - 5 mls of fresh fecal samples were collected in dry, clean, leak-proof plas-
tic bottles containing an equal amount of absolute methanol, and each labeled 
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according to the child’s hospital identification number and hospital name. 
Fecal samples were transported in absolute methanol to the laboratory within 

24 hrs of collection and refrigerated at 4˚C for microscopy. Collection and storage 
of samples were in line with the specifications of the US Center for Disease Con-
trol and Prevention [14]. 

Aliquots of each sample were put in dry, clean, leak-proof plastic bottles, each 
with an equal amount of absolute methanol, and shipped to a molecular labora-
tory in Oslo, Norway for serology and molecular analyses. 

2.6. Laboratory Analysis 

Macroscopy: Fecal samples were examined macroscopically for consistency, 
presence of blood, mucus, and presence of adult worms. 

Microscopy: The modified cold acid-fast technique was used to stain the Cryp-
tosporidium oocysts. Medium to thick smears of methanol-preserved stool were 
made on the slides and allowed to air dry, and then fixed in methanol for 3 
minutes and air dried. The slides were then flooded with 3% Carbol Fuchsin for 
approximately 15 minutes and rinsed with tap water. The slides were also decol-
orized with 1% acid methanol, left for 15 - 20 seconds, rinsed with tap water, 
counter-stained with Methylene blue for 30 seconds, rinsed with tap water again, 
air-dried, and then examined using high and low dry objectives [15]. 

Serologic and Molecular: Serology and molecular analyses were done in the 
Parasittologisk Laboratorium, Institutt for Mattrygghet og Infeksjons biologi, 
NMBU, Oslo, Norway. Standard Immunofluorescent Antibody Test (IFAT) was 
done on all fecal samples to determine those positive for Cryptosporidium. 10μl 
of each sample was put on a slide, air-dried, fixed in methanol, and then stained 
with FITC-labelled monoclonal antibody (Mab: Aqua-glo, Waterborne Inc., New 
Orleans, USA) and 4’, 6-diamidino 2 phenylindole (DAPI). The Cryptosporidium 
oocysts and DAPI inclusions were then noted [11]. 

From all the samples positive for Cryptosporidium oocysts, deoxyribonucleic 
acid (DNA) was extracted using the QIAmp® DNA Stool kit, following the manu-
facturer’s protocol (QIAGEN, Hilden, Germany). Further molecular investiga-
tion, according to published primers and protocols, were carried out using frag-
ments of SSU rRNA and GP60 genes, from samples positive for Cryptosporidium 
[11] [16] [17]. 

2.7. Data Analysis 

Data obtained were analyzed using Epi-Info version 7.2 statistical software (CDC, 
Atlanta, Georgia, USA). Data were summarized using frequency tables. Associa-
tions between the dependent and independent variables were analyzed with Chi-
square. Differences were considered significant at 5% level of significance. 

2.8. Ethical Issues 

Ethical approval was obtained from the Ebonyi State University Research Ethical 
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Committee, with reference EBSU/DRIC/UREC/Vol.02/026. The management of 
Mile Four Hospital and Maternal/Child Health Center, Abakaliki, also gave their 
approval for the study. Written informed consent was obtained from the care giv-
ers of the participating children after the procedure had been fully explained to 
them. Participation in the study was voluntary, and participants could withdraw 
their consent in the course of the study whenever they wished, without prejudice 
to the quality of treatment they received. 

3. Results 
3.1. Socio-Demographic Characteristics 

122 (61.0%) of the 200 participants that took part in the study were males. The 
mean age of the males was 9.6 ± 4.8 months, while that of the females was 11.5 ± 
8.5 months. 2 (1.0%) of the participants lived in institutional homes (Motherless 
babies’ homes), while 3 (1.5%) and 195 (97.5%) lived in polygamous and monog-
amous home settings respectively. The mothers of 52 (26.0%) children had no 
formal education, while 9 (4.5%) of the mothers had a primary level of education 
as their highest qualification (Table 1).  

 
Table 1. Sociodemographic characteristics of participants. 

Parameter Frequency (n) Percentage (%) 

Sex   

Male 122 61.0 

Female 78 39.0 

Age Group (months)   

0 - 11 137 68.5 

12 - 24 56 28.0 

25 - 60 7 3.5 

Mean age (months)   

Male 9.6^ 4.8* 

Female 11.5^ 8.5* 

Family Type   

Monogamous 195 97.5 

Polygamous 3 1.5 

Institutional home 2 1.0 

Highest Level of Education of Mother   

No formal education 52 26.0 

Primary education 9 4.5 

Secondary education 109 54.5 

Tertiary education 30 15.0 
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Continued 

Father’s Occupation   

Professional 5 2.5 

Top Businessman 62 31.0 

Top Civil Servant 30 15.0 

Politician 2 1.0 

Middle level Business 9 4.5 

Artisan 3 1.5 

Unskilled 89 44.5 

Caregiver   

Mother 197 98.5 

Nanny 3 1.5 

Place of Residence   

Rural 111 55.5 

Urban 89 44.5 

^mean age *Standard deviation of age. 

3.2. Feeding and Environmental Hygiene Characteristics of  
Participants 

56 (28.0%) out of the 200 participants were exclusively breastfed—18 (32.1%) for 
less than four months and 38 (67.9%) for greater than four months. The rest (144, 
72.0%) were not exclusively breastfed (Table 2). Regarding the sources of drinking 
water, 154 (77.8%) took processed water, such as sachet water, bottled water, etc., 
37 (18.75%) took borehole water, 3 (1.5%) took rain water, 2 (1.0%) got theirs 
from streams, and 2 (1.0%) got their drinking water from Wells (Table 2). For the 
toilet facilities used by the family, 128 (64.0%) out of 200 children used water clos-
ets, 33 (16.5%) used Pit toilets, and 39 (19.5%) used the open defecation system of 
sewage disposal (Table 2). 

 
Table 2. Feeding and environmental hygiene characteristics of participants. 

Parameter Frequency (200) Percentage (%) 

Exclusive Breastfeeding   

Yes 56 28.0 

No 144 72.0 

Duration of Exclusive Breastfeeding (n = 56)   

Less than 4 months 18 32.1 

4 - 6 months 38 67.9 

Source of Drinking water   

Processed Water 154 77.8 

Borehole 37 18.7 
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Continued 

Rain water 3 1.5 

Stream 2 1.0 

Well 2 1.0 

Family Toilet Type   

Water closet 128 64.0 

Pit toilet 33 16.5 

Open defecation 39 19.5 

3.3. Prevalence of Cryptosporidium Diarrhea in Relation to  
Identified Demographic Risk Factors in Participants  

Of the 200 fecal samples from the subjects screened for Cryptosporidium infec-
tion, 13 (6.5%) were positive by immunofluorescent antibody test (Figure 1).  

 

 
Figure 1. Prevalence of Cryptosporidium infection among subjects with diarrhea. 

 
Cryptosporidium infection was most prevalent (50.0%; 1/2) among the children 

from institutional homes (motherless babies’ homes) when compared to those 
from monogamous (6.2%; 12/195) and polygamous (0.0%; 0/3) homes, and this 
difference was statistically significant (Table 3). This indicates that children in 
institutionalized home settings were exposed to certain factors which put them at 
increased risk for Cryptosporidium diarrhea when compared to children in non-
institutionalized home settings. 

Cryptosporidium infection was also more prevalent in children whose mothers 
had no form of formal education (7.7%; 4/52) than in those whose mothers’ high-
est educational level was the tertiary education (6.7%; 2/30) (Table 3). While there 
was no recorded case of Cryptosporidium infection among children whose 
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mothers’ highest educational level was the primary education (0.0%; 0/9), the 
prevalence of the infection in diarrheic children of mothers with secondary edu-
cation as their highest level of education was 6.4%; 7/109 (Table 3). 

 
Table 3. Prevalence of Cryptosporidium infection in relation to identified demographic 
risk factors Participants. 

Parameter 
Number 
Screened 

(200) 

Number 
Infected 

(13) 

Percentage 
Positive 

(%) 

Chi-square 
(p-value) 

Sex     

Male 122 9 7.4 0.396 (0.529) 

Female 78 4 5.1  

Place of Residence     

Rural 111 6 5.4 0.492 (0.483) 

Urban 89 7 7.9  

Age Group (Months)     

0 - 11 137 8 5.8 1.129 (0.569) 

12 - 24 56 5 8.9  

25 - 60 7 0 0.0  

Highest level of education of the 
mother 

    

No formal education 52 4 7.7 0.750 (0.861) 

Primary education 9 0 0.0  

Secondary education 109 7 6.4  

Tertiary education 30 2 6.7  

Family type     

Monogamous 195 12 6.2 6.474 (0.039) 

Polygamous 3 0 0.0  

Institutional home 2 1 50.0  

Father’s Occupation     

Professional 5 0 0.0 4.327 (0.633) 

Politician 2 0 0.0  

Top Civil servant 30 2 6.7  

Top businessmen 62 2 3.2  

Middle level businessman 9 0 0.0  

Artisan 3 0 0.0  

Unskilled worker 89 9 10.1  

Caregiver     

Mother 197 12 6.1 3.608 (0.057) 

Nanny 3 1 33.3  
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These differences in prevalence rates with reference to the highest educational 
levels of the mothers were however not statistically significant.  

With reference to the occupation of their fathers, among the diarrheic children 
of the professionals, politicians, middle level businessmen, and artisans, there 
were no recorded cases of Cryptosporidium infection. The prevalence rates, how-
ever, among the children of the unskilled workers, top civil servants, and top busi-
nessmen were 10.1% (9/89), 6.7% (2/30), and 3.2% (2/62) respectively (Table 3). 
These differences were also not statistically significant. 

The infection was more prevalent among the children whose primary caregivers 
were their nannies (33.3%; 1/3) than among those children whose primary care-
givers were their mothers (6.1%; 12/197), but this too was not statistically signifi-
cant (Table 3). 

3.4. Prevalence of Crytosporidium Diarrhea in Relation to the  
Identified Feeding and Environmental Hygiene Risk Factors 

Of the 13 children positive with Cryptosporidium infection, 12 (8.3%; 12/144) 
were not exclusively breastfed while 1 was (1.8%; 1/56) (Table 4). This indicates a 
negative relationship between exclusive breastfeeding and Cryptosporidium in-
fection. This finding was, however, not statistically significant. 

 
Table 4. Prevalence of Crytosporidium diarrhea in relation to the identified feeding and 
environmental hygiene risk factors in participants. 

Parameter 
Number 
Screened 

(200) 

Cryptosporidium 
Positive 

(13) 

Percentage 
Positive 

(%) 

Chi Square 
(p-value) 

     

Exclusive breastfeeding     

Yes 56 1 1.8 2.844 (0.092) 

No 144 12 8.3  

Sources of drinking water     

Processed water 154 11 7.1 0.657 (0.957) 

Borehole 37 2 5.4  

Rain water 3 0 0.0  

Stream 2 0 0.0  

Well 2 0 0.0  

Family toilet type     

Water Closet 128 9 7.0 0.191 (0.909) 

Pit 33 2 6.1  

Open defecation 39 2 5.1  

 
While none of the participants positive for Cryptosporidium infection took rain 

water, stream water, or well water, 11 out of the 13 positive children (7.1%; 11/154) 
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had processed water as their source of drinking water, while 2 (5.4%; 2/37) had 
borehole as their source of drinking water (Table 4). This was statistically not 
significant too.  

Out of the 13 children that tested positive for Cryptosporidium species in their 
diarrheal fecal samples, 9 used water closets (7.05; 9/128) as their means of sewage 
disposal, while 2 children each used pit latrines (6.1%; 2/33) and open defecation 
system (5.1%; 2/39) respectively (Table 4). 

4. Discussion 

The prevalence of Cryptosporidium infection observed in this study is lower than 
previous reports from Lagos in 2008, which focused on children under five years 
presenting with diarrhea [17]. However, it aligns more closely with findings from 
Kaduna State in 2014 [18]. This lower prevalence in Abakaliki is consistent with 
reports suggesting a general decline in diarrheal diseases over the years [2]. The 
6.5% prevalence of Cryptosporidium infection found in this study is also lower 
than the 11.2% reported by Akinleye et al. in 2014 in Ibadan, where a broader age 
group of children aged 0 - 10 years was studied [19]. The restricted age range of 
children (0 - 5 years) in our study likely accounts for this difference. 

Our study’s prevalence of 6.5% contrasts with a 12.5% prevalence reported in a 
similar study conducted at Mulago Hospital in Kampala, Uganda, among diar-
rheic children aged 9 - 36 months [20]. The higher prevalence in Uganda may 
reflect the fact that Cryptosporidium infection peaks in otherwise healthy children 
between 6 - 12 months and is more common in immunocompromised or under-
nourished children between 6 - 36 months [21]. These factors may not have been 
as prevalent in our study population, thereby explaining the lower prevalence in 
Abakaliki. 

In this study, the only risk factor significantly associated with Cryptosporidium 
diarrhea was institutional home settings, where the prevalence of infection was 
markedly higher (50%) than in monogamous (6.2%) or polygamous (0.0%) house-
holds. This finding aligns with reports identifying Cryptosporidium as a signifi-
cant pathogen in childcare institutions [22]. Given that all the detected species 
were C. hominis, a human-to-human transmitted parasite [23], it is plausible that 
once an outbreak occurs in an institutional setting, close contact and shared living 
conditions facilitate the spread of the infection among children. 

The prevalence of Cryptosporidium infection was higher in urban areas (7.9%) 
compared to rural settings (5.4%), though this difference was not statistically sig-
nificant. This pattern contrasts with a study in Ibadan, where the prevalence was 
higher in rural areas (11.8%) than urban areas (10.3%) [19]. This discrepancy may 
be explained by the fact that C. hominis, identified in our study, is typically asso-
ciated with urban environments, where human-to-human transmission is more 
common [23]. In contrast, Cryptosporidium parvum, the species identified in the 
Ibadan study, is linked with zoonotic transmission, which is more prevalent in 
rural settings [24]. 
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Our study also found that Cryptosporidium diarrhea was more common 
among children who were not exclusively breastfed (8.3%) compared to those who 
were (1.8%), although this difference was not statistically significant. This is con-
sistent with previous studies, such as one conducted in 2012, which found that 
exclusive breastfeeding provides protection against diarrheal diseases [25]. Simi-
larly, a 2014 study in rural and semi-rural areas of Tanzania identified that the 
onset of Cryptosporidium infection often coincided with changes in breastfeeding 
practices [26]. The small number of Cryptosporidium-positive cases in our study 
may have limited the statistical significance of this relationship, but the protective 
effect of exclusive breastfeeding remains evident [27]. 

Interestingly, our findings revealed a higher prevalence of Cryptosporidium in-
fection (7.7%) among children whose mothers had no formal education, while 
those whose mothers had primary education recorded the lowest prevalence 
(0.0%). This finding is in line with a 2017 study that found children of uneducated 
mothers were more likely to suffer from diarrhea compared to those whose moth-
ers had higher levels of education [28]. However, it contrasts with a study in Co-
tonou, Benin Republic, where the highest prevalence of cryptosporidiosis was ob-
served among children of parents with only primary education [29]. This varia-
tion may stem from different breastfeeding practices, as higher levels of maternal 
education are often associated with lower rates of breastfeeding [30], which, as 
established, offers protection against diarrheal diseases [24] [31]. 

The highest prevalence of Cryptosporidium infection in our study occurred 
among children aged 12 - 24 months, a finding consistent with studies that show 
diarrhea becomes more common by six months of age [26]. However, this con-
trasts with findings from western Venezuela, where the highest prevalence was 
found in children younger than one year [32]. The explanation may lie in envi-
ronmental factors, such as increased exposure to contaminated soil as children 
begin to crawl or walk, thereby increasing their risk of infection [32]. 

In terms of gender differences, the prevalence of Cryptosporidium infection 
was higher among males (7.4%) compared to females (5.1%), though this differ-
ence was not statistically significant. This contrasts with a study from Ibadan, 
where a higher prevalence was found in females [19], but aligns with findings from 
Sweden, where males had a higher prevalence of cryptosporidiosis [33]. The 
higher prevalence among males may be due to behavioral differences, with boys 
potentially being more likely to explore unsanitary environments [34]. However, 
most studies agree that gender is not a major risk factor for Cryptosporidium in-
fection [33] [35]. 

Our study also found that children using water closets had a higher prevalence 
of infection (7.0%) compared to those using pit latrines (6.1%) or practicing open 
defecation (5.1%), though these differences were not significant. This contrasts 
with other studies that have found a significant association between open defeca-
tion and Cryptosporidium infection [32]. The use of non-sanitary toilet facilities 
may expose children to an increased risk of diarrheal diseases, including 
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Cryptosporidium infection [36]. 
This study has some limitations. The cross-sectional nature of the research only 

provides a snapshot of Cryptosporidium prevalence, without capturing seasonal 
or long-term trends. The sample size, while adequate, may still be insufficient to 
detect certain associations, especially with respect to exclusive breastfeeding and 
maternal education. Furthermore, the reliance on microscopy and molecular 
techniques limits the detection of other potential pathogens co-occurring with 
Cryptosporidium, which could have provided a more comprehensive picture of 
the diarrheal burden. These limitations suggest that further research with larger 
sample sizes and longitudinal designs is needed to fully understand the dynamics 
of Cryptosporidium infection in this region. 

5. Conclusions 

This study highlights a Cryptosporidium infection prevalence of 6.5% among chil-
dren aged five years and below in Abakaliki, South-East Nigeria, with institutional 
home settings being the only significant risk factor. Other associated factors in-
clude male gender, lack of exclusive breastfeeding, and maternal education. These 
findings underscore the importance of targeted interventions to reduce the bur-
den of Cryptosporidium diarrhea, particularly in childcare institutions, where hu-
man-to-human transmission appears to be a major contributor. The relatively 
higher prevalence in urban areas suggests that improving hygiene and sanitation, 
especially in densely populated regions, is crucial. 

To address these findings, health policymakers should prioritize the improve-
ment of sanitation facilities and hygiene practices, particularly in institutional child-
care settings where overcrowding and close contact may facilitate the spread of in-
fections. Healthcare providers are encouraged to intensify efforts to promote and 
support exclusive breastfeeding, which has been shown to offer protective benefits 
against diarrheal diseases. Additionally, community health workers should focus on 
educating mothers, particularly those with lower educational attainment, about the 
risks associated with poor hygiene and inadequate breastfeeding practices. 

Public health authorities are urged to implement routine screening for Cryp-
tosporidium in diarrheic children, particularly in institutional settings, to ensure 
early detection and effective management. Furthermore, additional research is 
recommended to explore seasonal trends and larger cohorts to enhance the un-
derstanding of Cryptosporidium infection dynamics in the region. 
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Appendix 

Questionnaire on the Prevalence and Risk Factors for Cryptosporidium Diar-
rhea Among Children Aged 5 Years and Below. 

SECTION 1: HOSPITAL ID 
1) Serial Number: ------------------------- 
2) Hospital Name: ------------------------ 
3) Hospital Number: ----------------------- 
4) Month/Year of Admission: -------------------------------- 
 
Section 2: Biodata 
1) Age of Child: Years --------------   Months ----------- 
2) Sex of Child:   A.  Male                 B. Female 
3) Weight of Child: -----------------(kg) 
4) Height of Child: ------------------(cm) 
 
Section 3:  Family History 
1) Care Giver:  A. Mother   B. Nanny   C. Granny   D. Siblings E. Others 

(Specify) 
2) Place of Residence:  A. Rural      B.  Urban 
3) Family type: A. Monogamous B. Polygamous C. Others (Specify ------------) 
4) Mother’s Highest Education: A. Postgraduate B. First Degree C. SSCE D. FSLC 

E. None 
5) Father’s Occupation: A. Professional B. Top Civil Servant C. Politician D. 

Middle level Bureaucrats E. Top Business men F. Skilled Artisans G. Unskilled 
Worker 

 
Section 4: Presenting Complaint 
1) When did the diarrhea start? (DD/MM/YY) ---------------------------------- 
2) When did it end? (DD/MM/YY) ---------------------------------- 
3) Any vomiting?          A. Yes          B. No 
4) Any Fever?             A. Yes           B. No 
5) Any Blood in Stool?      A. Yes         B. No 
6) Any mucus in Stool?      A. Yes          B. No 
 
Section 5:    Feeding History 
1) Exclusively breast fed?      A. Yes        B. No 
2) If (1) above is Yes, how long did it last    A. <4 months    B. 4 - 6 months 
3) Current form of feeding  A. Exclusive Breastfeeding  B. Complementary 

feeding  C. Predominant feeding  D. Exclusive Formula feed  E. Supplemen-
tary/Mixed feeding 

4) If Complementary, what are the constituents? 
A) Commercial Cereals, e.g., Cerelac® 
B) Local feeds, e.g., Pap 
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5) If Pap, fortified with ------------------------------------------------------------- 
6) Is the baby on bottle feeding?    A. Yes        B. No 
7) Who prepares the baby’s food?  A. Mother  B. Nanny  C. Granny D. 

Older Siblings  E. Others (Specify ------------------------) 
8) What is the Child’s source of Drinking Water? A. Vendors (e.g., Tankers) B. 

Borehole C. Well D. Rain E. Processed (e.g., Sachet, Bottle) F. Stream 
9) Any form of Water treatment?  A. None  B. Boiling  C. Chemical (Chlo-

rine)  D. Filtering 
 
Section 6: Immunization History 
1) Did the Child receive Rotavirus vaccine?    A. Yes    B. No 
2) If YES where?  A. AEFUTHA  B. MILE 4  C. HEALTH CENTER  D. 

PRIVATE HOSPITAL  (Specify ----------------------------) 
3) Did the Child receive Measles vaccine?       A. Yes       B. No 
 
Section 7: Treatment History 
1) Medications given to the Child: 

 IVF                              A. Yes             B. No 
 ORS                              A. Yes            B. No 
 VIT A                             A. Yes             B. No 
 ZINC                             A. Yes             B. No 
 PROBIOTICS e.g., Floranorm         A. Yes             B. No 
 ANTIBIOTICS                      A. Yes            B. No 
 ANTI-DIARRHEALS e.g., Diastop      A. Yes             B. No 

2) Feeding during illness               A. Yes             B. No 
3) If YES specify type of Food ----------------------------- 
 
Section 8: Outcome/Follow-Up 
 
Phone Number of Care-Giver…………………………… 
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