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Abstract 
Diarrhoea remains a common complaint among children attending various 

hospitals in Niger State for medical attention. A cross-sectional study was 

performed to determine the prevalence of E. coli strains isolated from 

diarrhoeic stool of children (0-5) years attending various hospitals in Niger 

state from February to October, 2014. The hospitals included Etsu Umaru 

Sanda General Hospital Bida, General Hospital, Minna and General 

Hospital, Kontagora. A total of 480 samples were collected from diarrhoeal 

cases. The samples were analyzed using MacConkey and Eosin Methylene 

blue agar. The isolates were Gram-stained, identified and serotyped using 

biochemical tests and E. coli strain kits. Out of the 480 patients sampled, 

255 (53.13%) were males and 225 (46.87%) were females. The presences 

of Escherichia coli were observed in 81 (16.88%) samples, while 399 

(83.12%) were E. coli negative. Different strains of Escherichia coli 

isolated from diarrhoeic stool included Enteroaggregative Escherichia coli 

16 (19.75%), Enterohemorrhagic E. coli 13 (16.05%), Enteroinvasive E. 

coli 8 (9.88%), Enteropathogenic E. coli 27 (33.33%) and Enterotoxigenic 

African Scholar 

Publications & 

Research  

International  

VOL. 17 NO. 2 
ISSN: 2010-1086 
MARCH, 2020 
 

African Scholar Journal of African Sustainable Development (JASD-2) 



38  africascholarpublications@gmail.com                                                                               

 2019 

 
 

E. coli 17 (20.99%). Statistical analysis revealed that age, source of water, 

feeding habit , area of domicile, occupation and educational status of 

parents are statistically significant (P<0.05), while gender is statistically 

in significant (P>0.05). 
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Introduction 
Diarrhoea can be defined as the 

passing out of three or more loose 

watery stool or one bloody loose stool 

for a period of 24-hours (Galadima 

and Kolo, 2014). Diarrhoea is also 

defined in terms of frequency, 

consistency and either weight or 

volume of faeces.Therefore, liquid 

stool with frequency of more than 

three times per day and weighing 

more than 200 grams in total is 

referred to as diarrhoea (Baba et al., 

2016). 

Diarrhoea is the common cause of 

gastroenteritis both in children and 

adults which is preventable and 

treatable. Diarrhoea is not a disease 

parse but it is a symptom of number of 

illnesses (Galadima and Kolo, 2014). 

According to World Health 

Organization (2008), diarrhoea is the 

common cause of infant death in 

developing countries, especially 

where safe drinking water and 

adequate sanitation, hygiene is 

unavailable and is the common cause 

of death worldwide.  

The immediate causes of diarrhoeal 

illness or gastroenteritis are often 

infectious in nature and involve a 

variety of pathogenic micro-

organisms that includes bacteria, 

protozoa and viruses (Estes, 2001). 

Among the bacterial pathogen of 

diarrhoeal diseases, the most 

commonly implicated in the endemic 

form of childhood diarrhoea on a 

global scale are strains of Escherichia 

coli, Campylobacter, Shigella, 

Salmonella, Yersinia and Vibro 

species (Iruka et al., 2003). 

Escherichia coli are the common 

pathogens responsible for a wide 

spectrum of diseases. The spectrum 

could range from diarrhoea, 

dysentery, urinary tract infection, 

wound infection, peritonitis, and 

neonate meningitis to haemolytic 

uremic syndrome (Nataro et al., 

1998).  

Faecal-oral transmission from person 

to person in areas with poor sanitation 

and contaminated or non-chlorinated 
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water is the route of diarrhoea (Feachem, 1986). 

Bellin et al. (2001) reported that enterotoxigenic Escherichia coli causes watery 

diarrhoea due to production of plasmid mediated toxin (LT, ST) in infants and 

adults popularly called traveler’s diarrhoea. Enteropathogenic Esherichia coli 

causes vomiting, fever and prolonged diarrhoea mainly in infants less than two 

years in most developing countries (Cheesbrough, 2006). Enteroinvasive 

Escherichia coli causes dysentery similar to shigellosis with symptoms of fever, 

colitis with blood, mucous and many pus cells in stool (Nataro, 1998). 

Enterohaemorrhagic Escherichia coli causes life threatening haemorrhagic 

diarrhoea (colitis) in all ages without pus cells and fever, while 

enteroaggregative Escherichia coli causes chronic watery diarrhoea and 

vomiting in children (Bellin et al., 2001). 

Diarrhoeal disease is a major cause of morbidity worldwide and it is one of the 

leading causes of death globally. World Health Organization (WHO) (2013) 

reported that diarrhoeal diseases accounts for about 1.5 million deaths among 

diarrhoeal patients in the world annually.Worldwide, according to Kotloff et al. 

(2013), one in ten infant mortality occurring in sub-Saharan African countries 

annually results from diarrhoeal disease during the first 5 years of life which 

leads to 800,000 fatalities globally. Wanke et al. (2013b) in another research 

reported that in developed countries, acute diarrhoea results in over 200,000 

hospitalizations among 1.5 million patients visiting doctors.  

In Africa, the diarrhoea-specific mortality of under-5-aged children has been 

estimated at about 106 per 1000 (Olowe et al., 2003). Diarrhoeal diseases are 

the cause of almost three million deaths annually in Nigeria mainly among 

children younger than five years of age. Available reports in Nigeria indicated 

that more than 315,000 deaths of under-5-aged children are recorded annually 

due to diarrhoea epidemics (Ifeanyi et al., 2010). 

Diarrhoeal disease was reported to be the major cause of morbidity, with attack 

rates ranging from 2-12 or more episodes per person yearly especially in 

developing countries (Guarrant et al., 1990). In addition, diarrheal illness 

account for an estimated 12,600 deaths each day in children less than five years 

of age in Asia, Africa and Latin America (Adejuyigbae et al., 2004). The impact 

of diarrhoeal illness is more severely felt in sub-Saharan Africa where of the 25 

million children born each year, 4.3 million are expected to die by the age of 
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five years and about 20% of these deaths will be from diarrhoea (Cuniliffe et 

al., 1998). 

 

Materials and Methods 

Study Area 

The study was carried out in Niger State, Nigeria between February and 

October, 2014. The selected Hospitals included Etsu Umaru Sanda General 

Hospital, Bida, (Niger South Senatorial zone), General Hospital, Minna (Niger 

State East Senatorial zone) and General Hospital, Kontagora (Niger State North 

Senatorial zone) where diarrhoeal cases are reported. Niger State is located in 

the central part of Nigeria (middle belt) and is the largest state in the country. 

The state lies on latitude 080to 110.301 North and longitude 030.301 to 070.401 

east. It has a land mass of seventy-six thousand three hundred and sixty-three 

kilometer square (76,363km2) with a population of four million eighty-two 

thousand five hundred and fifty-eight (4,082,558). Below are the maps showing 

the sampling sites. 
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Ethical Approval  

The ethical approval was obtained from the authorities of Niger State Hospitals 

Management Board, Minna, Niger State; before the commencement of sample 

collection. 

 

Study Design  

The research was a cross-sectional; hospital based and involved sample 

collection from both male and female (infant and young children) patients.  

 

 Sample Size 

 The sample size of four hundred and eighty (480) was obtained using the 

formula below: 

N=Z2PQ 

        L2 

N=Sample size 

Z=95% confidence interval (1.96) 

P=Known prevalence of infection= 15% (0.15) (Iwalokun, 2008) 

Q=1-P = 1-0.15= 0.85 

L=allowable error =0.05  

N= (1.96)2 (0.15) (0.85) 

          (0.05)2 

N= (3.8416) (0.1275) 

          0.0025 

N= 0.489804 

        0.0025 

N=195.9216 

N=196 

Arising from the formula, four hundred eighty (480) samples were used for the 

research. 

 

Study  Participants  

These comprise of patients (infants and young children) aged 0-5 years 

presenting with diarrhoea. However, informed consent was obtained from 

parent of patients concerned. 
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Inclusion Criteria: patients (infants and young children) aged 0-5 years of both 

sexes having diarrhoea in 2-4 weeks proceeding on before sample collection.  

Exclusion Criteria: patients aged above 5-years of both sexes who had 

diarrhoea but whose parents did not give consent, and children who had been 

on antimicrobial drugs. 

 

Stool Sample Collection 

A total of four hundred and eighty (480) stool specimens were collected into 

wide mouth sterile screw cap bottles from three selected hospitals in Niger 

State, one from each senatorial zone. 

The stool samples were collected from the three hospitals earlier mentioned 

weekly (160 diarrhoeal stool samples from each hospital). Each sample was 

clearly labeled and registered with patient’s sex, age and sample appearance. 

All stool samples were initially stored at Medical Microbiology Laboratory of 

selected hospitals before transporting them to Ibrahim Badamasi Babangida 

University multi-purpose laboratory Lapai for final analysis. 

 

Stool Analysis  

Each sample was homogenized with swab stick and about 0.5ml was introduced 

into MacConkey agar and then incubated at 370C for 24 hours (Chessbrough, 

2002). Sub-culturing was done from the agar plate in order to obtain a pure 

culture of isolates on to Eosin-methylene blue agar for selective isolation of 

Escherichia coli at 370C for 24 hours.        

Serotyping: Species identified as Escherichia coli biochemically were serotype 

by slide agglutination tests using O specific antisera (Biotech., UK) as described 

by Chart, (2003). A loopful of 4% physiological saline was dropped on a sterile 

glass slide. A small amount of growth of culture was then picked, emulsified 

and mixed by titling the slide to and fro for about 30 second. The result from 

the mixture was observed for agglutination against dark background. Those 

slidess without agglutination were considered for the serotyping. However, a 

loopful of the specific test antiserum was added, mixed and then examined for 

agglutination within 1-2 minutes.  

 

Statistical Analysis 

Statistical analysis was carried out using Chi-square test of association between 

socio-demographic and risk factors of patients and the occurrence of 

Escherichia coli strains in the patients. 
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Results. 

Out of 480 stool samples screened for Escherichia coli, eighty-one samples 

were positive indicating overall prevalence of 16.88% (Fig 1).  

 
Figure 1: The prevalence of E. coli isolates from diarrhoeal patients 

attending some             

 

Hospitals in Niger State, Nigeria. 

The distribution of Escherichia coli among diarrhoeal patients enrolled in 

selected Hospitals in Niger State is shown in Table 1. The findings revealed that 

General Hospital Kontagora had the highest prevalence of 21.25% followed by 

General Hospital Minna with the prevalence of 16.98%, while Umaru Sanda 

Ndayako General Hospital Bida had the lowest prevalence of 12.50%. 

However, the difference was not statistically significant (ᵪ2=6.000; P>0.05). 

 

Table 1: Distribution of Escherichia coli Among Diarrhoeal Patients 

Attending Selected Hospitals in Niger State. 

Hospital Stool 

samples 

No. of 

positive                                                    

 

Prevalence 

     (%) 

Chi-

square 

    (ᵪ2) 

P-

value 

USGHB       160           20      12.50     6.000 0.293 

GHM       160           27      16.88   

16.88%

83.12%

Positive E. coli

Negative  E. coli
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GHK       160           34      21.25   

Total       480           81      16.88   

Key: USGHB=Umaru Sanda General Hospital, Bida; GHM=General Hospital, 

Minna             GHK=General Hospital, Kontagora; %=Percent; ᵪ2=Chi-square 

 

Different strains of Escherichia coli isolated from stool samples of diarrhoeal 

patients included Enteteroaggregative Escherichia coli 16 (19.75%), 

Enterohaemorrhagic Escherichia coli 13 (16.05%), Enteroinvasive Escherichia 

coli 8 (9.88%), Enteropathogenic Escherichia coli 27 (33.33%) and 

Enterotoxigenic Escherichia coli 17 (20.98%) (Table 2) 

 

Table 4.2: Distribution of Escherichia coli Strains among Children 0-5 

Years in Some Hospitals in Niger State. 

DEC strains        Total number          

Percentage 

 

Enteroaggregative Escherichia coli 

(EAEC) 

                16              19.75 

 

EnterohaemorrhagicEscherchiacoli 

(EHEC) 

                13              16.05 

 

Enteroinvasive Escherichia coli 

(EIEC) 

                08              09.88 

 

Enteropathogenic Escherichia coli 

(EPEC) 

                27              33.33 

 

Enterotoxigenic Escherchia coli 

(ETEC) 

                17              20.99 

 

Total                 81              100.00 

 

Key: DEC=Diarrhoeagenic Escherichia coli 

 

The result of prevalence of Escherichia coli analyzed according to socio-

demographic characteristic of the study subjects is shown in Table 3. 

Escherichia coli isolates were isolated in all age groups with the highest 

prevalence of 21.82% recorded in age group of 13-24 months, followed by 

children in age group of 0-12 months with prevalence of 16.23%, while the 
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lowest prevalence of 11.86% and 12.77% was recorded in age group of 37-48 

and 49-60 months respectively. The result showed statistically significant with 

age association of Escherichia coli (ᵪ2=25.000; P<0.05). 

The prevalence of dirrrhoeagenic Escherichia coli in relation to sex in this study 

showed a higher prevalence of 18.04% in female as compared to the male 

counterpart with prevalence rate of 15.56%. However, there was no statistically 

significant association between the prevalence of Escherichia coli and sex 

(ᵪ2=5.000; P>0.05). Area of domicile and the prevalence of diarrhoeagenic 

Escherichia coli were found to be statistically associated (ᵪ2=20.000; P<0.05), 

with those children who reside in rural areas having the higher prevalence of 

18.58%, while children whose reside in urban areas had a lower prevalence of 

13.34%.  

The distribution of Escherichia coli with respect to mother’s occupation (Table 

4) revealed that the highest prevalence of 19.20% was recorded in children 

whose mothers were housewives, while children whose mothers were civil 

servant had prevalence of 9.48%. The association between the Escherichia coli 

infection and the occupation of mother was statistically significant (ᵪ2=26.000; 

P<0.05). 

The distribution of Escherichia coli in relation to mother’s educational status in 

the study revealed a prevalence of 25.58% among children whose mothers had 

no formal education, while children whose mothers had only primary education 

showed 10.67% prevalence and lowest prevalence of 1.00% was obtained in 

children whose mothers had tertiary education. The study indicated a 

statistically significant association between Escherichia coli infection and 

educational status of the mothers (ᵪ2=23.870; P<0.05). The distribution of 

Escherichia coli in relation to father’s educational status also revealed a 

prevalence of 24.69% among children whose father’s had no formal education, 

while children whose fathers had tertiary education recorded a lowest 

prevalence of 11.70%. The study showed a statistically significant association 

between Escherichia coli infection and educational status of father (ᵪ2=20.000; 

P<0.05). 
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Table 3: Prevalence of Escherichia coli in Relation to Some Socio-

Demographic Characteristic of Children 0-5 years with Diarrhoea. 

Socio-

demographic 

characteristic

s 

Subject

s 

enrolle

d 

No of 

Positiv

e  

  

Prevalenc

e                    

(%) 

Chi-

square(ᵪ2

)  

Degree 

of 

freedo

m (df) 

    P-

value 

Age (month)       

0-12    135    22   16.23   25.000       4           

0.00

1 

13-24    165    36   21.82    

25-36    74    10   13.51    

37-48    59    07   11.86    

49-60    47    06   12.77    

Total    480    81   16.88        

 

Sex       

Male    225    35   15.56   5.000       1           

0.15

3 

Female    255    46   18.04    

Total    480    81   16.88        

 

Area of 

domicile 

      

Rural    323    60   18.58   20.000       1           

0.00

2 

Urban    157    21   13.34    

Total    480    81   16.88        

 

Mother’s 

occupation 
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Civil servant   116    11   9.48   26.000      1          

0.00

0 

House wife   364    70   19.20    

Total   480    81   16.88         

 

Mother’s 

educ. Status 

      

Non-formal   215    55   25.58   23.850      3          

0.00

1 

Primary   150    16   10.67    

Secondary   113    08   7.96    

Tertiary   02    02   1.00    

Total   480    81   16.88        

 

Father’s 

educ. Status 

      

Non-formal   81    20   24.69   20.150      3          

0.00

2 

Primary   110    19   17.27    

Secondary   195    31   15.89    

Tertiary   94    11   11.70    

Total   480    81   16.88         

 

The association between feeding pattern and the prevalence of Escherichia coli 

was examined. Children who used formula milk with other food showed a 

prevalence of 44.30% followed by children who feed on the other foods had 

prevalence of 14.74%, while children who had breast milk and formula milk 

with prevalence of 8.96%. No isolate was recovered from exclusively breast fed 

children and the difference was found to be statistically significant (ᵪ2=21.205; 

P<0.05). 

The association between sources of water and the prevalence of Escherichia 

coli infection was also examined. Children who drink from tap water had a 
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prevalence of 35.14% followed by those who drink from stream water with a 

prevalence of 22.03%, while those who use well water and bore-hole water had 

prevalence of 13.33 and 7.41% respectively. The association between sources 

of water and the prevalence of Escherichia coli infection was statistically 

significant (ᵪ2=25.000; P<0.05). 

 

Table 4: Prevalence of Escherichia coli in Relation to Some Risk Factors 

Among 0-5 year Children with Diarrhoea. 

Risk factor Subjects 

enrolled 

No 

Positive 

isolates 

 

Prevalence         

(%) 

Chi-

square      

(ᵪ2) 

Degree 

of 

freedom 

(df) 

      P-

value 

Source of 

water 

      

Bore hole   135    10   7.41  25.000       3           

0.001 

 

Stream 

water 

      

  59 

      

   13 

        

  22.03 

   

 

Tap water 

      

  74 

       

   26 

        

  35.14 

   

 

Well water 

     

  165 

       

   22 

        

  13.33 

   

 

Total 

      

  480 

       

   81 

        

  16.88 

        

 

Feeding 

pattern 

      

Exclusive 

breast 

feeding 

  10    00   0.00  21.204       3           

0.002 

 

Breast and 

formula 

milk 

      

  201 

      

   18 

       

  8.96 
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Formula 

milk and 

other food 

      

  79 

      

   35 

        

  44.30 

   

 

Other food 

only 

      

  190 

       

   28 

        

  14.73 

   

 

Total 

      

  480 

      

   81 

        

  16.88 

               

 

 

Diarrhoea may be contracted through ingestion of contaminated food or 

drinking of unwanted water (Iruka and Okeke, 2009). These contaminants are 

mostly Bacteria, Viruses and Protozoa and are capable of causing inflammation 

of gut resulting in diarrhoea among other symptoms of gastro-intestinal illness. 

This study revealed 16.88% prevalence of Escherichia coli infection among 

diarrhoeal patients (Children with diarrhoea). This shows that diarrhoeagenic 

Escherichia coli could be responsible for childhood diarrhoea. The low 

prevalence of diarrhoeagenic E. coli (16.88%) among diarrhoea cases in this 

study may be as a result of pathogens like Entamoeba histolytica, Giardia 

lambilia; Salmonella species, Campylobacter species and Rotavirus that were 

not investigated which might be the other cause of diarrhoea. 

The prevalence of 16.88% is similar to the findings of Kandakai-Oluwakemi et 

al. (2009) who reported a prevalence of 15.0% in a similar study carried out in 

Gwagwalada, Abuja, Nigeria and 19.37% prevalence reported in Minna, 

Nigeria (Kolo et al., 2014). This study is also similar to the findings of Nfongel 

et al. (2018) who reported a prevalence of 19.13% on the risk analysis and 

antibiogram spectrum of Escherihia coli 0157:H7 serotype from children stool 

in households across Cross-River State, Nigeria. 

The finding is however contrary to that of Kingsley et al. (2017) who reported 

a lower prevalence of 9.33% in Calabar South Local Governments, Cross River 

State, Nigeria on the prevalence and antibiotic susceptibility pattern of 

Escherichia coli in children 0-60 months. The study also disagrees with the 

findings of Casmir et al. (2015) who documented a low prevalence of 12.8% 

from the study carried out on diarrhoea in FCT, Abuja. 
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Contrary to our findings, Ogunsaya et al. (1994) reported a higher prevalence 

of 98.4% in Lagos, Nigeria and Samuel et al. (2009) reported a prevalence of 

53.8% in Leon, Nicaragua. A higher prevalence of 89.4% of diarrhoeagenic 

Escherichia coli was also reported from a similar study conducted in Benin, 

Nigeria (Ogbu et al., 2008) and 62.8% obtained in a study carried out in the 

FCT, Abuja, Nigeria by Ifeanyi et al. (2010) among children who  presented 

with diarrhoea.   

The differences in prevalence of Escherichia coli infection observed in the three 

Hospitals; General Hospital Kontagora is the only referral Hospital in that 

senatorial zone and therefore, receives more acute diarrhoeal cases than the 

other two hospitals. The higher prevalence of 21.25% could be due to the 

significant difference in infrastructural development, educational level, 

behavioural pattern of people living in that area of the study, The season of 

sample collection there (rainy season) may also be a contributing factor. 

Frequency of diarrhoeagenic Escherichia coli strain in this study showed that 

Enteropathogenic Escherichia coli (EPEC); 27(33.33%) was the most prevalent 

etiology of gastroenteritis in this area. This was followed by Enterotoxigenic 

Escherichia coli (ETEC) 17(20.99%), Enteroaggregative Escherichia coli 

(EAEC) 16(19.75%), Enterohaemorrhagic Escherichia coli (EHEC) 

13(16.05%) and Enteroinvasive Escherichia coli (EIEC) 8(9.88%). 

This study indicated that Enteroaggregative Escherichia coli (EAEC) had a 

prevalence of 19.75% which is similar to the findings of Kandakai-Oluwakemi 

et al. (2009) who reported a prevalence of 20% in a study carried out at National 

Hospital, Abuja, Nigeria and 19.50% prevalence reported in Gwagwalada, 

Nigeria (Adebola et al., 2014). It is also similar to the findings of Galadima and 

Kolo (2014) who documented a prevalence of 19.0% and 20% in Minna, 

Nigeria and in Tehran, Iran respectively for Enteroaggregative Escherichia coli 

strains. 

This finding is contrary to the reports of other previous studies carried out in 

other locations such as Bauchi, Nigeria (Iliyasu and Oyawoye, 2016) with 

prevalence of 25.10% and Gwagwalada, FCT, Nigeria (Adebola et al., 2014) 

with a prevalence of 34.40%. 

According to our finding, the total prevalence of Enterohaemorrhagic 

Escherichia coli (EHEC) was 16.65%.  It is in line with the finding of Abdullahi 

et al. (2018) who documented a prevalence of 16.50% for Enterohaemorrhagic 
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Escherichia coli at Usman Danfodio University Teaching Hospital Sokoto, 

Nigeria. The finding is however contrary to that of some studies conducted in 

other locations such as Bauchi, Nigeria (Iliyasu and Oyawoye, 2016) with 

prevalence of 24.15% and in Gwagwalada Abuja, Nigeria (Adebola et al., 2014) 

with a prevalence of 31.10% for Enterohaemorrhagic Escherichia coli strains.  

Based on our findings, EPEC had the highest prevalence of 33.33% compared 

to the other strains recovered. This finding is in line with that of a study 

conducted in Bauchi, Nigeria (Iliyasu and Oyawoye, 2015) with a prevalence 

of 36.60%. This study is also contrary to the finding of other previous studies 

carried out in other locations such as Gwagwalada, Nigeria (Adebola et al., 

2014) with prevalence of 15.0% and in Tunisia (Casmir et al., 2015) with a 

prevalence of 4.5%. Similar result has been reported with high prevalence of 

35% in Ifakara, Tanzania (Benjamin et al., 2015) 

This study recorded a prevalence of 20.99% for ETEC serotype. It is similar to 

the result of Adebola et al., (2014) in Abuja, Nigeria who reported 19.8% 

prevalence for ETEC among children with diarrhoea. The findings in our study 

are contrary to some studies (Ali-Konte et al., 2017; Casmir et al., 2015) with 

prevalence of 3.2% and 4.0% respectively. However, in a study carried out in 

Bauchi, (Iliyasu and Oyawoe, 2016) reported 34.50% prevalence for these 

diarrhoeagenic Escherichia coli strains among studied cases. 

The distribution of diarrhoegenic Escherichia coli among various children in 

this study showed that children in age group of 13-24 months had the highest 

prevalence of 21.82%. The reasons may be attributed to the fact that during this 

period, children are weaned and start moving around putting few contaminated 

toys and other things into their mouth. They could not distinguish what to ingest 

and not to ingest. This could also be attributed to the beginning of 

environmental exposure and increased introduction of solid foods to children 

whose immune system is still developing. Findings in this study coincide with 

the reports published by King et al. (2003), Longstreeteh et al. (2006), 

Kondakai – Oluwakemi et al. (2009) and Adebola et al. (2014) who observed 

that the highest incidence of gastroenteritis occurred in children of 12-24 

months.  

However, children of age group of 0-12 months had prevalence of 16.23% for 

diarrhoeagenic Escherchia coli. This could be attributed to fact that only few 

mothers practice exclusive breast feeding in the study area, others feed their 
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children with formula milk and other food constituents. This finding agrees with 

the previous studies conducted in Abuja, Minna, Kaduna and Sokoto 

(Kondakai-Oluwakemi et al., 2009; Abdullah et al. 2010; Galadima and Kolo, 

2014 and Abdulkalid, 2016).  

 Children with age group of 37-60 months recorded low prevalence of 11.86% 

for diarrhoeagenic Escherichia coli infection. The reason for low recovery of 

diarrhoeagenic Escherichia coli could be attributed to ability to adhere to 

hygiene practice and developing of immunity or loss of reception for some 

specific adhesion molecules. This finding is contrary to the reports of Ayrikin 

et al. (2010); Galadima, (2014); Adebola et al. (2014) and Kingsley et al. (2017) 

documented the prevalence of 2.10%, 2.05%, 2.02% and 2.0% respectively.  

The prevalence of diarrhoeagenic Esherichia coli in relation to sex in this study 

showed a higher prevalence of 18.04% in female as compared to the male 

counterparts with prevalence of 15.56%. However, there was no statistically 

significant association between the prevalence of Escherichia coli and sex. (ᵪ2 

= 5.000; P=0.1530). Higher prevalence in females observed in the present study 

might be possibly due to chance as the difference was not statistically 

significant. Therefore, most cases of diarrhoea are not sex specific since they 

have or possess the same immune cells. This finding agrees with the previous 

studies which documented diarrhoeagenic Escherichia coli occurrence being 

higher in females than males (Ayrikan et al., 2014; Galadima et al., 2014; 

Olanira, 2015). A similar study was also conducted in Bauchi Nigeria with 

higher prevalence of 18.2% for female and 15.2% for male (Iliyasu and 

Oyawoye et al., 2016). Other study in Bhair-Darr however reported higher 

prevalence of 27.5% in males than in females with prevalence rate of 20.9% 

(Ayinkan et al., 2014). 

Area of domicile and the prevalence of diarrheagenic Escherichia coli infection 

was found to be statistically significant (ᵪ2= 20.000; P=0.002), with those 

children who reside in rural area having the highest prevalence of 18.58%, while 

children whose parents reside in urban area had a lowest prevalence of 13.34%. 

The reason of high prevalence of Escherchia coli infection with children 

residing in rural area could be attributed to fact that majority of rural dwellers 
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lack access to treated water or chlorinated pipe borne water and medical 

facilities. They also have less access to enlightenment campaign that will 

educate them on how to practice exclusive breast feeding and hygienic 

preparation of food for the children.   

This study is similar to the study of Kolo et al. 2014 and Galadima et al. 2014 

who reported a higher prevalence of 15.0% and 18.0% respectively with 

children who reside in rural areas. Studies by Kandakai – Oluwakemi et al. 

(2009) and Olaniran et al. (2015) in Abuja and Ile Ife, Nigeria reported the 

highest prevalence of 22% respectively in children residing at urban area.  

Mother’s occupation and prevalence of Escherichia coli infection was found to 

be statistically significant (ᵪ2=26.000; P=0.000). Children whose mothers are 

house wives had higher prevalence of 19.20%, while children whose mothers 

are civil servant had lowest prevalence of 9.48%. The report of this study shows 

that working class mothers should have learnt enough personal hygiene, 

practices exclusive breast feeding, possible attending immunization program 

and vaccinate her children when necessary. While house wife may not have 

access to enlightenment campaign that will educate them on how exclusively 

breast feed and hygienic preparation of food for children are done.  

The relationship between mother’s educational status and the number of 

Escherichia coli isolates was investigated. The prevalence of diarrhoeagenic 

Escherichia coli infection was found to be highest (25.55%) among children 

whose mothers had no-formal education and lowest (1.00%) among the tertiary 

education category. The difference in Eschericha coli infection prevalence 

among the different levels of mother’s education was found to be statistically 

significant (ᵪ2=23.87; P<0.05). The high number of infection among children 

whose mothers had non-formal education is due to lack of education as well as 

their poor knowledge of sanitation and food hygiene related practices. This 

result is in agreement with the report of Galadima and Kolo (2014) that stated 

that illiteracy of mothers is a predisposing factor that contributes to infants and 

young children acquiring the infection. 
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The result is similar to the finding of Kandakai-Oluwakemi et al. (2009) who 

documented a high prevalence of 29.20% among children whose mothers had 

no-formal education and lowest prevalence of 8.20% among children with 

mother’s who had tertiary school education. Contrary to our findings Akingbade 

et al. (2014) and Olaniran et al. (2015) reported a high prevalence of 66.67% 

and 44.40% among children whose mothers had received secondary school 

education respectively.  

The relationship between father’s educational status and the number of E. coli 

isolates. The prevalence of E. coli infection was found to be highest (24.69%) 

among children whose fathers had non-formal education, while lowest 

prevalence of 11.70% was found among children whose fathers had tertiary 

education. This could be attributed to fact that an educated father would put 

preventive measures in place and also could quickly rush the child to any health 

care center once he notices any sign and symptom of infection.  

The association between sources of water and the number of Escherchia coli 

isolates was also examined. Children who drink from tap water had prevalence 

of 35.14% followed by those who drink from stream water with prevalence of 

22.03%, while those who drink from well water and bore-hole water had 

prevalence of 13.33% and 7.41% respectively. The reason may be attributed to 

improper treatment of drinking water processing (sedimentation, filtration and 

chlorination) or post contaminated of water during piping to various houses. 

This finding is similar to report of Olaniran et al. (2015) who documented 

highest prevalence of 24% among children who drink tap water, and least 

prevalence was found to be among children that drinks rain water. Similar 

finding from study conducted in Bahir Dar, Ethiopia, reported highest 

prevalence rate of 41% among children who drink from tap water, while lowest 

prevalence of 0.7% was recorded among children that drinks from hands dug 

well.  

The association between feeding pattern and the prevalence of Escherichia coli 

examined. Children who had formula milk with other food had prevalence of 

44.30% followed by children who feed on other foods only had prevalence of 
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14.74%, while children who feed on  breast milk and formula milk had lowest 

prevalence of 8.96%. No isolate was recovered from exclusively breast fed 

children and the difference was found to be statistically significant (ᵪ2=21.20; 

P=0.002). The reason may be attributed to non-compliance to exclusive breast 

feeding practices recommended by World Health Organization (WHO, 2018). 

Breast milk has been reported to contain high level of immunoglobulin A (Ig.A) 

antibodies against any strain of bacteria. This result is similar to 49.15%, 54.3% 

and 55.3% reported by (Kandakai-Oluwakemi et.al, 2009, Akingbade et al., 

2015 and Olaniran et.al., 2015) respectively. However, higher prevalence was 

reported from other Nigerian studies (Kolo et al., 2014, Adebola et al., 2014 

and Casmir et al., 2015). Similar findings from studies conducted in Calabar 

reported higher prevalence of 61.5% among children who had mixed feeding 

(Ifeanyi et al, 2018). 

 

Conclusion and Recommendation 

Conclusion: Altogether, eighty-one isolates of Escherichia coli were obtained 

from the study giving a prevalence of 16.88%. The Escherichia coli strains 

(serotype) detected from diarrhoeic stool of children in this study area included 

Enteroaggregative Escherichia coli (EAEC) 19.75%, Enterohaemorrhagic 

Escherichia coli (EHEC) 16.00%, Enteroinvasive Escherichia coli (EIEC) 

9.38%, Enteropathogenic Escherichia coli (EAEC) 33.33%, Enterotoxigenic 

Escherichia coli (ETEC) 20.98%. 

The socio-demographic and risk factor associated with diarrhoeagenic 

Eschericheria coli infection in this study area were age, area of domicile, 

educational status of parents, source of water and feeding habits are statistically 

(P<0.05) significant. 

 

Recommendation:  

It is therefore recommended that: 

1. Public awareness should be embarked upon, particularly on personal 

hygiene and effective sewage disposal. 
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2. Proper treatment of drinking water should be encouraged, especially 

among rural dwellers who have limited access to chlorinated pipe-borne 

water. 
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