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ABSTRACT 
Nosocomial infections have consistently been a serious public health concern across the globe, and a major 
concern in developing countries. A cross-sectional, hospital-based study was carried out to assess the incidence 
and prevalence of nosocomial pathogens among in-patients. A total of 300 blood samples were collected from 
consenting in-patients within ages 0 to 26years over a period of 4 months from December 2020 and March 2021. 
Standardized close-ended questionnaires were administered to obtain socio-demographic data of participants. Of 
the 300 samples collected, 93 (31%) were positive for the presence of nosocomial pathogens.  The most prevalent 
was Bacillus cereus, 53 (57%) while Escherichia coli, 3 (3.2%) had the least. Prevalence of infection was highest 
among age-group ≥26yrs (65.6%) while no infection was detected in patients <18yrs. Females (67%) had higher 
record of participation in this study and consequently had higher positivity (80.6%) than their male counterparts 
(33% and 19.4% respectively) (p<0.05). Gender (p=0.003), exposure to invasive techniques/procedures (p=0.00), 
duration of hospitalization (p=0.039), nature of illness (0.001) and prolonged use of antibiotics (0.00) were 
significant risk factors for nosocomial infection identified in this study. It is therefore pertinent to setup surveillance 
system for the monitoring of antimicrobial resistance that could result from continuous localized transmission of 
infections in healthcare facilities. Early detection of disease onset is pertinent for appropriate empirical therapy in 
the case of any identified blood stream infection. Likewise, adequate health awareness on the mode of 
transmission, impact and control of nosocomial infections is needed, to propel a conscious, self-motivated 
precautionary behaviour in individuals. 
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INTRODUCTION 
 

Nosocomial Infections (NI) are also known as 
Healthcare-Associated Infections (HAI) and are 
infections acquired by patients or persons visiting 
healthcare facilities, which had not been present at 
the time of visit. These infections have significant 
impact on the medical and public health wellbeing of 

individuals as well as the community at large. They 
are often responsible for significant morbidity and 
mortality among patients while also causing 
prolonged hospital admissions, increased treatment 
cost, promoting antimicrobial resistance as well as 
affecting the overall disability-adjusted life year 
(DALY) of patients [1,2]. Consequently, they have 
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been considered as quality control index for 
healthcare facilities [3, 4].  
Nosocomial Infections are caused by certain 
pathogens (referred to as nosocomial pathogens), 
which are contracted from hospital or healthcare 
environments within few days of admission [5]. 
Various viruses, fungi and parasites have been 
recognized as sources of nosocomial infections, but 
bacterial pathogens remain the most commonly 
recognized [6]. These pathogens vary, depending on 
patient populations, medical facilities, environment, 
and transmissibility. According to the US Centre for 
Disease Control and prevention (CDC) [7], 
Pseudomonas aeruginosa, Escherichia coli, 
Staphylococcus aureus, Bacillus species are the 
most abundant nosocomial pathogens [8]. 
The risk factors for nosocomial infection among 
hospitalized patients may include; decreased 
immunity among patients, increasing variety of 
medical procedures and invasive techniques, 
transmission of drug-resistant bacteria among 
crowded hospital populations, cross-contamination 
of patients via contaminated hands of healthcare 
givers, among others [9].  
The most common types of NIs are urinary tract 
infections (usually catheter associated), surgical site 
infections (SSIs), primary bloodstream infections 
(BSIs) (usually associated with the use of an 
intravascular device), and pneumonia (usually 
ventilator associated) [10,11]. The major bacteria 
associated with NIs are Staphylococcus aureus, 
coagulase-negative staphylococci 
(CoNS), Streptococcus pneumoniae, Escherichia 
coli, Pseudomonas aeruginosa, Haemophilus 
influenzae, Klebsiella pneumoniae, Acinetobacter 
baumannii and Enterococci [12,13].  
Nosocomial infections, recognized by the World 
Health Organization (WHO), has public health 
concern, occur worldwide and affect both developed 
and developing countries. These infections have 
contributed to increase in mortality and financial 
burden in most healthcare facilities across the globe, 
however, paucity of reliable data and surveillance 
systems have hampered the knowledge of an 
accurate global burden of nosocomial infections. 
Epidemiological studies from Europe and the United 
States have been reported, showing varying 
prevalence of nosocomial infections in healthcare 
facilities. About 8.9 million episodes of nosocomial 
infections are reported to occur yearly in various 
health care facilities in Europe [14]. In the United 
States, about 1.7 million cases was reported in the 
early 2000s, while a reduced prevalence of about 
687,000 was reported in 2015 [15, 16]. In Nigeria, 
nosocomial infection reports across various health 

facilities have observed infection rates of 2.7% in Ile-
Ife, 3.8% in Lagos and 4.2% in Ilorin amongst others 
[17-20]. 
The lack of uniform data and standardized procedure 
have hampered the availability of epidemiological 
data to ascertain the extent of nosocomial infections 
in the country, which has also impacted the effective 
implementation of control and preventive measures. 
Hence, this study was conducted to determine the 
occurrence and risk factors associated with 
nosocomial pathogens in a healthcare facility in 
Ilorin. 
 
 

METHODS 

Study Design 
A cross-sectional hospital-based study was carried 
out among in-patients aged 0-26 years, attending the 
Sobi Specialist Hospital, Alagbado, Ilorin. Specimen 
and patient’s data were collected over 1 month. All 
available and consenting patients within the age-
group, irrespective of gender, were recruited for this 
study. 
 
Study Area 
Ilorin is the Capital of Kwara State in North-Central 
Nigeria, and the largest city in the State. It is located 
on Latitude 8° 29' 47.90" N and Longitude 4° 32' 
31.70" E (Figure 1). With an area of 765km2 and 
population of above 960,000 (2016 National 
Population Census), the city is inhabited majorly by 
the Muslim Yorubas, however, the Christian faithful 
are well represented. Food and cash crops such as 
yams, sorghum, peanuts, cassava, peppers, millet, 
rice, etc. are grown within and around Ilorin. 
Residents are majorly business men and women, 
with a good representation of Academia, Health 
Professionals, Civil Servants, Artisans, and other 
occupations in the city.  
 
Study Population 
This study was carried out among hospitalized 
patients (children, adults and aged) with the 
following inclusion criteria: Patients who had been 
hospitalized for 24 hours and above; Patient with 
Fever, headache and rashes; Patients who had 
undergone surgery; Redness, warmth, swelling, and 
pain from a surgical incision; Oozing of fluid (blood 
and/or pus) from a surgical wound; Patients with 
invasive devices such as catheter and Patient with 
severe cough, shortness of breath, and nausea and 
vomiting. While patients with less than 24 hours 
hospital stay were excluded irrespective of other 
stated inclusion criteria.  
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Ethical Consideration 
Ethical approval for this study was obtained from the 
University of Ilorin Ethical Review Committee and 
the Kwara State Ministry of Health Ethical Review 
Committee (MOH/KS/EU/777/341). Consent was 
obtained from patients or the guardian/parents of 
respective participants.  
 
Sample and Data Collection 
Standardized and pre-tested questionnaires were 
administered to all subjects recruited for this study to 
obtain socio-demographic data of age, gender, 
education, occupation, etc. Other information such 
as patients’ medical history, use of antibiotics and 
exposures to the risk factors associated with 
nosocomial infection were also collected.  
About 5ml of blood samples were obtained using a 
sterile needle and syringe and dispensed directly 
into sterile blood culture bottles containing 
thioglycolate broth. This was placed in ice packs and 
transported to the laboratory for analysis. Samples 
were labeled with the same identification codes as 
written on the questionnaires filled by the patients. 
 
Procedure for Isolation and Identification of 
Isolates 
The samples in the thioglycolate broth were 
incubated for 5 days at 37ºC and later sub-cultured 
by streaking a loopful of the culture suspension on 
solidified MacConkey and Blood agar plates. This 
was incubated at 37ºC for 24 – 48 hours. Colonial 
morphology, Gram staining as well as biochemical 
identification (through the use of Hi25TM

 

Enterobacteriaceae identification kit) was 
conducted. 
 
Statistical Analysis 
Data obtained were analysed using the Statistical 
Package for Social Science (SPSS) version 26. The 
statistical significance was at p < 0.05. Risk factors 
associated with nosocomial pathogens among in-
patients were analysed using multivariate analysis. 
Values < 0.05 were considered statistically 
significant. 
 
 
RESULTS 
Demographic Characteristics and Risk Factor 
Assessment 
The age distribution of participants is highlighted in 
Figure 2, where 4% were <18 years, 8.3% were 
within 18-19 years and the most represented group 
were age-group of 26 years and above (65%).  Of 
the 300 patients recruited, 201 (67%) were females 
while males were 99 (33%) (Figure 3). The socio-

demographic characteristics of subjects are outlined 
in Table 1. 
The medical history and predisposing factors 
associated with bacterial pathogens causing 
nosocomial infections are outlined in Table 2. About 
99.3% of the subjects have been hospitalized within 
3 weeks, while 0.7% were hospitalized for more than 
3 weeks. Over 80% of the participants had no recent 
surgical procedures, however, most of the 
participants reported antibiotics therapy of 1-3 weeks 
(82.3%), 3 weeks to 3 months (12%) and >3 months 
(5.7%) respectively. About 7% of the participants 
were exposed to invasive devices during 
hospitalization. (Table 2). 
 
Isolation of Bacteria 
Overall, 93 (31%) of the 300 samples yielded 
bacterial growth (Table 3). Bacillus cereus was the 
most predominant isolate, occurring in 53 (57%) of 
the total 93 positive plates. Staphylococcus aureus 
(31 (33.3%), Klebsiella pneumoniae (6 (6.5%)) and 
Escherichia coli (3 (3.2%)) were also isolated 
respectively (Table 4).  
Age-group of 26 years and above had the highest 
occurrence of infection (65.6%), while 22-23 years 
had the least (3.2%). No infection was observed in 
age-group <18 years. In this study, females, 75 
(80.6%), were more infected than their male 
counterparts, 18 (19.4%) (Table 4). 
 
Risk Factors Association 
Results from this study identified gender, exposure 
to invasive techniques, duration of hospitalization, 
nature of illness and prolonged use of antibiotics as 
the probable risk factors associated with nosocomial 
infection of bacterial pathogens (Table 5). 
 
 
DISCUSSION 
The overall prevalence of nosocomial infection 
among the in-patients examined in this study is 31%. 
This shows a high prevalence of nosocomial 
infection in the study area and agrees with the 
findings of Muhammad et al, [21] that reported a high 
prevalence of nosocomial infection amongst 
Academic and Non-Academic communities. 
Consistently high prevalence (23.1% and 26.6%) of 
nosocomial infection among in-patients have been 
reported over the past decade in Nigeria and Africa 
as a whole [22,23]. This is a wake-up call for the 
appropriate health agencies, policy makers and 
individuals on the continuous rise of nosocomial 
infections towards preventive or control strategies to 
stem the burden. Also, there is need for 
implementation of qualitative and sustainable 
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Figure 1: Map of Nigeria indicating Ilorin East, Kwara State. 

 
 
 
 

 
Figure 2: Age distribution among subjects. 
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Figure 3: Gender distribution among subjects. 
 
 
 

Table 1: Demographic Data of subjects 

Parameters Frequency (%) 

EDUCATIONAL LEVEL  

No Education 34 (11.3) 

Primary 74 (24.7) 

Secondary 77 (25.7) 

Tertiary 115 (38.3) 

RELIGION  

Christian 67 (22.3) 

Muslim 233 (77.7) 

MARITAL STATUS  

Single 76 (25.3) 

Married 204 (68.0) 

Widow 20 (6.7) 

Divorced 0 (0.00) 

OCCUPATION  

Student 79 (26.3) 

Civil Servant 54 (18.0) 

Self Employed 167 (55.7) 

 
 
 
 
 
 
 
 
 

33%

67%

Male
Female

80 



 

 

 
 
 

Table 2: Medical history and predisposing risk factors 
 

FEATURES Frequency (%) 

DURATION OF HOSPITALIZATION  

Within 3 weeks 298 (99.3) 

More than 3 weeks 2 (7) 

NATURE OF ILLNESS  

Infectious  261 (87) 

Non-infectious 39 (13) 

RECENT SURGICAL PROCEDURE  

Yes 38 (12.7) 

No 262 (87.3) 

DURATION OF ANTIBIOTICS USE  

1-3 weeks 247 (82.3) 

3 weeks-3 months 36 (12) 

3 months and above 17 (5.7) 

QUALITY OF HOSPITAL HYGIENE  

Poor 0 (0) 

Fair 73 (24.3) 

Good 197 (65.7) 

Very good  20 (6.7) 

Excellent 10 (3.3) 

PREVIOUS DIAGNOSIS OF DISEASE  

Yes 61 (20.3) 

No 239 (79.7) 

PREVIOUS ADMISSION  

Yes 64 (21.3) 

No 236 (78.6) 

DURATION OF PREVIOUS ADMISSION   

No previous history of hospital admission  234 (78.0) 
Less than 3 weeks 50 (16.7) 
Within 3 weeks 5 (1.7) 
More than 3 weeks 11 (3.7) 

 
 
Table 3: Summary of isolates obtained from subjects 
 

 ISOLATES DISTRIBUTION  

Isolate
s  

Bacillus 
cereus  

Staphylococcus 
aureus 

Klebsiella 
pneumoniae 

Escherichia 
coli 

Total (%) 

No. 
(%) 

53 (57) 31 (33.3) 6 (6.5) 3 (3.2) 93 (100) 
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Table 4: Gender and Age Distribution among positive isolates  
 

Characteristics Bacillus 
cereus 

Staphylococcus 
aureus 

Klebsiella 
pneumoniae 

Escherichia 
coli 

TOTAL (%) 

AGE       

Below 18 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

18-19 8 (15.1) 5 (16.1) 0 (0) 0 (0) 13 (14) 

20-21 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

22-23 3 (5.7) 0 (0) 0 (0) 0 (0) 3 (3.2) 

24-25 8 (15.1) 2 (6.5) 6 (100) 0 (0) 16 (17.2) 

26 and above 34 (64.2) 24 (77.4) 0 (0) 3 (100) 61 (65.6) 

TOTAL 53 (100) 31 (100) 6 (100) 3 (100) 93 (100) 

      

GENDER      

Male  10 (18.9) 6 (19.4) 0 (0) 2 (66.7) 18 (19.4) 

Female 43 (81.1) 25 (81) 6 (100) 1 (33.3) 75 (80.6) 

TOTAL 53 (100) 31 (100) 6 (100) 3 (100) 93 (100) 
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Table 5: Multivariate analysis of the risk factors in association with nosocomial pathogens 
P <0.05 - Statistically significant

 
 
 
 
 
 
 

S/N Variables  
No. Positive 
(%) 

No. Negative 
(%) 

Total (%) 
Mean 
square 
(x2) 

P-
value 

1 Age Below 18 0 (0) 12 (5.8) 12 (4.0)   
  18-19 13 (14) 12 (5.8) 25 (8.3)   
  20-21 0 (0) 14 (6.8) 14 (4.7)   
  22-23 3 (3.2) 9 (4.3) 12 (4.0)   
  24-25 16 (17.2) 24 (11.6) 40 (13.3)   
  26 and above 61 (65.6) 136 (65.7) 197 (65.7) 0.98 0.79 

2 Gender Male 18 (19.4) 82 (39.6) 100 (33.3)   
  Female 75 (80.6) 125 (60.4) 200 (66.7) 0.90 0.003 
        

3 
Duration of 
Hospitalization 

Within 3 weeks 93 (100) 205 (99.0) 298 (99.3)   

  
More than 3 
weeks 

0 (0) 2 (1.0) 2 (0.7) 0.00 0.039 

4 
Nature of 
Illness 

Infectious  73 (78.5) 188 (90.8) 261 (87.0)   

  Non infectious 20 (21.5) 19 (9.3) 39 (13.0) 0.61 0.001 

5 
Recent 
Surgical 
Procedure 

Yes 13 (14.0) 25 (12.1) 38 (12.7)   

  No 80 (86.0) 182 (87.9) 262 (87.3) 0.12 0.40 

6 
Duration of 
Antibiotics 
Use 

1-3 weeks 68 (73.1) 179 (86.5) 247 (82.3)   

  
3 weeks - 3 
months 

18 (19.4) 18 (8.7) 36 (12.0)   

  
3 months and 
above 

7 (7.5) 10 (4.8) 17 (5.7) 1.50 0.00 

7 
Exposure to 
Invasive 
Device 

Yes 11 (11.8) 10 (4.8) 21 (7.0)   

  No 82 (88.2) 197 (95.2) 279 (93.0) 0.31 0.00 

8 
Previous 
Hospitalization 

Yes 21 (22.6) 42 (20.8) 64 (21.3)   

  No 72 (77.4) 164 (79.2) 236 (78.7) 0.40 0.10 

9 
Duration of 
Previous 
Hospitalization 

Less than 3 
weeks 

17 (18.3) 33 (15.9) 50 (16.7)   

  Within 3 weeks  3 (3.3) 2 (1.0) 5 (1.7)   

  
More than 3 
weeks 

1 (1.1) 10 (3.3) 11 (3.7) 0.48 0.40 
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monitoring protocols in healthcare facilities to ensure 
that there is proper adherence to standards of 
practice, as well as provision and usage of the 
required amenities and equipment in healthcare 
facilities. 
The highest prevalence of nosocomial infection was 
observed among age-group 26 years and above in 
this study, while 22-23 years had the least infection 
rate (3.2%). This correlates with the findings from 
other research [24-27] which also reported a higher 
prevalence of infection amongst older age-group of 
20 years and above. This indicates notable 
relationship between age and acquisition of 
nosocomial infection. Findings from Chen et al. [28] 
research provides evidence that suggests a 
considerable increased risk of infection among 
older patients, particularly above 60-65 years. 
According to the concept of immunoscience which 
explains the change in immune responses as a 
result of aging, individuals belonging to older age 
groups are more susceptible to infectious diseases, 
cancer development and auto immune responses 
[29,30]. 
This study identified female in-patients to be more 
infected than males, similar to previous findings [31-
33]. However, Aleksa et al. [34] reported higher 
infections among males. The relationship between 
gender and infection in this study was significant, 
indicating that there is a higher chance for females 
to contract nosocomial infection than males. The 
need for longer healthcare and attention among 
female patients, involvement in activities that 
promotes physical contact with other patients, 
formites or healthcare workers in the hospital 
premises are likely factors that may be responsible 
for the higher prevalence of nosocomial infection 
observed in this study. Nevertheless, a wider study 
group is needed to ascertain the significance of 
gender on nosocomial infection.  
Gender, exposure to invasive techniques, duration of 
hospitalization, nature of illness and prolonged use 
of antibiotics were identified as the major risk factors 
for nosocomial infection in this study (p<0.05). 
Factors such as age, duration of antibiotics use, 
recent surgical procedure, previous hospitalization 
and duration are confounding risk factors for 
nosocomial infections, however, in this study, they 
were not significantly associated with nosocomial 
infections. We observed a high prevalence of 
nosocomial infection among patients with recent 
surgical procedures, which also corroborate multiple 
reports from other studies [35-37], where surgical 
wards are consistent hot-spots for nosocomial 
infections. This could be as a result of substandard 
surgical procedure, unethical conduct of healthcare 

professionals during procedure and/or 
contamination due to improper dressing or exposure 
after a surgical procedure. This, therefore, calls for 
implementation and monitoring of standard surgical 
procedures, particularly in developing countries. 
Of the 93 bacterial isolates identified in this study, 
Bacillus cereus (57%) had the highest occurrence 
while E. coli (3.2%) had the least. The high 
occurrence of B. cereus may be due to food 
poisoning, blood stream infections and respiratory 
tract infections, as highlighted by Arnesen et al. [38]. 
Majority of the isolates (81%) were recovered from 
blood samples of female patients.  
There is need for a larger sample size to be 
examined, as well as inclusion of different 
geopolitical zones, in order to ascertain the 
significance of the risk factors, the severity and the 
extent of the burden of nosocomial infections 
amongst the populace.  
 
 
CONCLUSION 
This study recorded a high prevalence of nosocomial 
infection among in-patients receiving treatment at 
Sobi Specialist Hospital in Ilorin, with Bacillus cereus 
being the most abundant isolate. The associated risk 
factors identified in this study also clarifies that it is 
imperative to adopt a rapid, effective and consistent 
intervention measure towards early detection, 
analysis and prevention of outbreak that could result 
from hospital-acquired infections. Appropriate 
empirical therapy should commence immediately 
after blood stream infection is identified. Rapid 
detection methods could also be appropriated in 
hospitals and other healthcare facilities to facilitate 
detection of pathogens alongside proper 
dissemination of information to necessary health 
management bodies for the purpose of 
epidemiological survey and awareness. 
Finally, there is need for adequate health education 
on the mode of contact, transmission, impact and 
control of nosocomial infections for patients and 
healthcare workers, in order to propel a conscious, 
self-motivated precautionary behaviour in 
individuals. 
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