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Abstract: Asymptomatic urinary tract infections (UTIs), also referred to as asymptomatic bacteriuria, are defined by 
the presence of bacteria in the urinary tract in the absence of overt symptoms. This condition, which is particularly 
common among female college students, can result in severe infections if left untreated and contribute to antimicrobial 
resistance when mismanaged. The objective of the investigation is to investigate the prevalence, risk factors, and 
bacterial etiology of asymptomatic UTIs among students at Middle Technical University in Baghdad, Iraq. Methods: 
A descriptive cross-sectional study was conducted from February 2023 to May 2024, with 100 students, 49, 51 were 
males and female respectively within the age range of 18 to 24 years. selected through stratified random sampling. 
Self-administered questionnaires were utilised to collect data regarding personal history, health practices, and dietary 
patterns. MacConkey, CLED, and blood agar were employed to culture midstream urine samples, and standard 
biochemical assays were employed to identify microorganisms. In order to identify bacterial antibodies in serum 
samples, ELISA was implemented. The statistical analysis identified correlations between UTI positivity and 
demographic, behavioural, and clinical variables. Results: Asymptomatic bacteriuria was prevalent in 15% of the 
population, with a higher incidence in females (21.6%) than in males (8.2%). Staphylococcus aureus (33.3%) was the 
second most frequently identified pathogen, following Escherichia coli (46.7%). On-campus housing, inadequate hand 
hygiene, holding urine, low water intake, and prior UTI history were found to be risk factors substantially associated 
with UTI positivity (p < 0.001). The diagnostic accuracy of ELISA and culture was exceptional, with 100% sensitivity 
and specificity. Conclusion: This study indicates that students at Middle Technical University, particularly females, 
have a significant prevalence of asymptomatic urinary tract infections (UTIs).  The study identifies inadequate 
hydration, poor hygiene practices, prolonged urine retention, and campus living conditions as specific risk factors that 
elevate the likelihood of infection.  The necessity for targeted preventive strategies is underscored by the recent 
emergence of Escherichia coli and Staphylococcus aureus as the predominant uropathogens. The study shown that 
ELISA and urine culture are very accurate diagnostic methods, which is advantageous as asymptomatic UTIs can be 
challenging to detect. Regular screening of high-risk people is essential, since untreated asymptomatic bacteriuria may 
result in symptomatic infections and antibiotic resistance.  To diminish the incidence of infections, it is essential to 
promote educational initiatives that underscore the need of appropriate cleanliness, enough hydration, and prudent 
antibiotic usage.  To enhance treatment and preventative strategies, future research should assess health outcomes 
over extended durations and analyse bigger population samples. 
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Introduction 

Bacterial infections of the urinary tract 
(UTIs) may present as asymptomatic 
bacteriuria or as urine that is painless, 
burning, or devoid of fever when the germs 

do not exhibit any external indicators of 
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infection.  In asymptomatic individuals, a 
urine culture frequently detects the 
condition's existence [1]. Annually, millions 
worldwide have urinary tract infections 
(UTIs), which are among the most common 
bacterial illnesses.  Unlike symptomatic 
UTIs, which have garnered significant 
attention and study, asymptomatic 
bacteriuria—characterized by the presence of 
bacteria in the urinary tract without 
observable symptoms—is often neglected.  
The lifestyle, hygiene practices, and sexual 
behaviours of college students, particularly 
young women, increase their susceptibility to 
asymptomatic urinary tract infections 
compared to the general population [2]. 
Asymptomatic UTIs are significant since 
they may result in more severe infections in 
high-risk individuals if not detected 
promptly, and also contribute to the 
escalating issue of antibiotic resistance when 
treated unnecessarily.  Advancements in 
preventative health interventions and 
successful clinical care are contingent upon a 
comprehensive understanding of the 
prevalence, causes, and implications of 
asymptomatic UTIs in this demographic.  
This study intends to address the frequently 
neglected health issue of silent urinary tract 
infections among college students. Urinary 
tract infections (UTIs) are a predominant 
cause of disability among college students 
and young adults, representing a significant 
public health issue globally.  Asymptomatic 
bacteriuria, characterised by the presence of 
bacteria in the urinary system without evident 
symptoms, is frequently underdiagnosed and 
little researched in this demographic, unlike 
symptomatic urinary tract infections, which 
have garnered significant attention in medical 
literature .The condition is particularly 
significant due to its potential to create 
complications in vulnerable individuals and 
its role in exacerbating antibiotic resistance 
when improperly managed[4].The 
predominant cause of asymptomatic urinary 

tract infections is gram-negative bacteria, 
chiefly Escherichia coli.  Additional bacterial 
species have been identified, including 
Klebsiella pneumoniae, Proteus mirabilis, 
and Enterococcus spp.  College students are 
more susceptible to bacterial colonisation in 
their urinary tracts due to variables such as 
sexual activity, inadequate hydration, poor 
hygiene practices, and the use of spermicides.  
Exposure to uropathogens may be 
significantly elevated in college 
environments due to community facilities 
and shared accommodations [5].  
Understanding the prevalence of silent 
urinary tract infections, the bacterial agents 
responsible, and the risk factors affecting 
college students is crucial.  This information 
may guide evidence-based treatment 
strategies, improve screening processes for 
at-risk individuals, and shape targeted health 
education initiatives to mitigate antibiotic 
misuse.  To address a substantial knowledge 
deficit about a neglected health issue.In an 
effort to fill a significant information vacuum 
on an understudied health problem, this 
research looks into the microbiological 
cause, risk factors, and consequences of 
asymptomatic UTIs in university students.  
Most healthy college students shouldn't get 
tested for asymptomatic UTIs on a regular 
basis, but it could be necessary for some 
people like those who get UTIs often, have 
diabetes, or are having invasive procedures 
done on their urinary tract. To develop 
focused health treatments, mitigate 
unnecessary antibiotic consumption, and 
tackle the growing concern of antimicrobial 
resistance, it is essential to comprehend the 
prevalence, distribution of bacterial species, 
and the need of appropriate screening 
methods among college students.  This study 
aims to examine these features to highlight 
this neglected population and provide 
evidence-based management options.        
Urinary tract infections (UTIs) are among the 
most prevalent bacterial illnesses.  Young 
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persons, particularly college students, face an 
increased risk of acquiring these illnesses.  
Asymptomatic bacteriuria, characterised by 
the presence of bacteria in the urinary tract 
without manifest symptoms, is frequently 
underdiagnosed and little comprehended, 
unlike symptomatic urinary tract infections 
that generally prompt medical care. In high-
risk people, such those with diabetes, 
structural abnormalities, or 
immunosuppression, consequences might 
develop from untreated silent UTIs, even 
when there are no symptoms. 
Mismanagement of the illness, leading to 
needless antibiotic prescriptions, exacerbates 
the problem of antimicrobial resistance, 
which is becoming worse by the day [6].                                                             
In order to understand the condition's 
epidemiology and identify at-risk patients, 
screening for asymptomatic UTIs is crucial. 
The development of preventative measures, 
such as the promotion of hydration, the 
improvement of hygiene education, and the 
encouragement of safe sexual activities, 
depends on our understanding of the 
prevalence, bacterial species, and related risk 
factors among college students. Targeted 
screening, risk factor management, and 
antibiotic stewardship are crucial in reducing 
the likelihood of complications and tackling 
public health issues associated with 
asymptomatic UTIs; this study intends to 
examine the epidemiology of these infections 
in this population.  

Materials and methods 

Research methodology 

the present study was a descriptive cross-
sectional analysis of 100 students, 49, 51 
were males and female respectively within 
the age range of 18 to 24 years. chosen using 
a stratified random sample approach. The 
current investigation was carried out from 
February 2023 to May 2024 across Middle 
Technical University in Baghdad, Iraq. 

Personal information, a history of urinary 
tract infections (UTIs), health-related 
hygiene practices, food preferences, and 
behaviours were all part of the data obtained 
by self-administered questionnaires. One 
hundred undergraduates had 5 millilitres of 
venous blood sampled and kept under strict 
aseptic conditions, while sterile wide-
containers were used to collect midstream 
pee.                                                      

Isolation and identification of bacteria by 
urine culture: Within an hour, the remaining 
urine sample was tested for microbes. The 
blood, MacConkey, and CLED agar were 
cultured according to standard protocols. 
After 24 hours of aerobic incubation at 37°C, 
the colonies that formed were counted to 
identify cases of significant bacteriuria, 
defined as "more than 100,000 
organisms/ml"14. After the bacterial colonies 
were counted, the various biochemical 
features of the bacteria were used for 
identification. Colour responses were used to 
indicate enzyme activity, such as lactase, 
fermentation, and urease, when bacteria were 
grown in various mediums [7].  
The tubes used for serum separation were 
utilised to collect the blood samples in order 
to detect bacterial antibodies. It was 
determined that specific bacterial antibodies 
(IgG) were present using an enzyme-linked 
immunosorbent test [8].  

Results and discussion 

This study aimed to ascertain the prevalence 
of asymptomatic bacteriuria among 100 
otherwise healthy students at Middle 
Technical University. The prevalence of 
asymptomatic bacteriuria was noted in 15% 
of the population. Numerous research studies 
in India have consistently indicated 
prevalence rates of asymptomatic bacteriuria 
(ASB) between 6% and 18% [9] [10].  
Table 1 presents a comparison of subgroups 
based on age and sex. A substantial disparity 
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(p < 0.001) is seen in UTI positive rates 
among all age groups. The 23–24 age group 
has the greatest positive rate at 20% (7 out of 
35 samples). Younger cohorts (ages 18–20 
and 21–22) exhibit statistically significant 
disparities. Females have a greater UTI 
positive rate (21.6%) than men (8.2%), with 
p < 0.001. This corresponds with data 
indicating that females are more susceptible 
to UTIs due to anatomical and physiological 
reasons. Several variables elucidate this 
gender discrepancy, including: Anatomical 
disparities, women possess a shorter urethra 
(about 4 cm) in contrast to males 
(approximately 20 cm), facilitating the ascent 
of germs from the external environment to 
the bladder. proximity to the anus. The 
female urethra's proximity to the anus 
heightens the risk of bacterial contamination, 
particularly from E. coli, the predominant 
cause of urinary tract infections. hormonal 
Influences Oestrogen has a preventive 

function by sustaining the vaginal 
microbiota; nevertheless, hormonal 
variations (e.g., during menstruation, 
pregnancy, and menopause) can disturb the 
equilibrium of beneficial bacteria (such as 
Lactobacillus), increasing women's 
vulnerability to infections. Hygiene and 
Behavioural Influences, Retaining Urine, 
The research indicated that students who 
retain urine for extended durations are at an 
increased risk of urinary tract infections, a 
behaviour more prevalent among females 
owing to cultural and academic pressures 
[11] [12]. This outcome does not  aligned 
with the findings of Mangai et al. (2019), 
which indicated that most respondents were 
aged 18 to 20 years [13][14][15]. 
 

Table 1:  Culture results of urine samples, 
according to demographics variables 

Characteristics No of sample 
Tested (100) 

No. of 
positive 
UTI (15) 

No. of 
negative 
UTI(85) 

P- value 

Age Group (in years) 
18-20 20 3 17 < 0.001 
21-22 45 5 40 < 0.001 
23-24 35 7 30 < 0.001 
Gender 
Female 51 11 40 < 0.001 
Male  49 4 45 < 0.001 

 

Table two illustrates the proportion of the 
screening tests. The catalase test exhibits the 
greatest positive rate at 31%, whilst the 
leukocyte esterase test demonstrates the 
lowest at 14%. 

A combination of tests (Nitrite, Leukocyte 
esterase, and/or Catalase) enhances 

detection, yielding a 39% positive rate. These 
findings emphasise the necessity for a 
multifaceted approach to provide effective 
UTI screening.                                             

      Although plate cultures are regarded as 
the gold standard for detecting bacteriuria, 
other approaches are frequently utilised due 
to time constraints and cost-effectiveness in 
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processing urine cultures. Techniques such as 
urinalysis and urine dipsticks for nitrites or 
leukocyte esterase (LE) yield rapid and cost-
effective results relative to plate cultures 
[16][17]. 
Other investigations comparing the pee 
dipstick test and other urinalysis parameters 
against gold standard urine cultures indicated 
that leukocyte esterase is the most accurate. 
A research has shown that the leukocyte 
esterase component of the dipstick test 
exhibits the greatest reliability and validity 
[18].    

Table 2: Screening Test Results 

Tests Positive Percentage 
Nitrite test  8 16 % 
Leukocyte 
esterase 

7 14 % 

Catalase test 16 31 % 
Nitrite, 
leukocyte 
esterase 
and/or 
catalase tests 

20 39 % 

 

 

Figure 1 percentages of screening test 

Both the ELISA and culture tests show 
excellent diagnostic performance with 100% 
sensitivity, specificity, PPV, and NPV. 
ELISA has a slightly higher Area Under the 
Curve (AUC) than culture, which highlights 
its potential for effective screening. Table 3 
shows the distribution of different bacterial 
isolates among males and females, showing 
that the frequency of bacteria in females is 
higher than in males. However, the 
differences in frequency did not reach 
significance, with a p-value of > 0.005. This 
study employed the ELISA (Enzyme-Linked 
Immunosorbent Assay) method to identify 
bacterial antibodies in serum samples, 
focussing on IgG antibodies targeting 
bacterial pathogens. This approach is 
essential as it offers a highly sensitive and 
specific way to identify bacterial infections, 
enhancing traditional urine culture 
techniques.  The investigation revealed that 
ELISA exhibited 100% sensitivity and 
specificity, establishing it as an exceptionally 
dependable technique for identifying 
asymptomatic urinary tract infections (UTIs). 
In addition to Urine Culture, the integration 
of ELISA with conventional culture 
techniques improves the detection rate and 
provides a more thorough analysis of 
asymptomatic UTI cases. ELISA is effective 
in identifying the immune response of the 
body to bacteria, even when the bacterial 
levels in urine are insufficient for culture-
based detection. The integration of ELISA 
with conventional culture techniques 
improves the detection rate and provides a 
more thorough examination of asymptomatic 
UTI cases [18] [19]. 

 (Table 3): Results of screening tests 
compared to culture. 
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P value AUC NPV PPV Specificity Sensitivity 

Test  
 
 
ELISA 
 

< 0.001 100 % 100% 100% 100% 100% (+ve) 14 
 
86(-ve ) 
 

P value AUC NPV PPV Specificity Sensitivity Culture 

< 0.001 99.6 % 100% 100% 100% 100% (+ve) 15 (-ve) 85 

 

Figure 2 ROC of EISA test 
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Figure 3 ROC of Culture 
 

Optics Technologies and Medical 
Laboratory Technologies participants 
had the greatest positive rate (4 
instances each), according to Table 4, 
and all of these differences are 
statistically significant (p < 0.001). No 
UTI-positive cases have been reported 
from Radiologic Technologies or any 
other department, which may indicate 
that there are differences in risk 
behaviours or environmental 
exposures throughout departments. 
 
Table (4): distribution of UTI 
depending on the departments of the 
students at the College of Health 
and Medical Technologies/Baghdad 

Department No. of positive  
UTI (15) 

No. of negative 
UTI(85) 

P- value 

Physiotherapy Technologies (14) 0 13 < 0.001 
Community Health Technologies 
(14) 

3 11 < 0.001 

Optics Technologies (15) 4 11 < 0.001 
Medical Laboratory 
Technologies (15) 

4 11 < 0.001 

Anesthesia and Intensive Care 
(14) 

2 12 < 0.001 

Radiologic Technologies (14) 0 14 < 0.001 

Prosthetic Dental Techniques 
(14) 

2 12 < 0.001 

Total (100)    

Table 5 illustrates the distribution of several 
bacterial isolates.Escherichia coli (E. coli) is 
the predominant isolate (7 out of 15 cases), 
succeeded by Staphylococcus aureus (5 out 

of 15). Female isolates occur more 
frequently; nevertheless, the variations in 
frequency between genders are not 
statistically significant (p > 0.05). 
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Escherichia coli is the predominant bacteria 
among departments, aligning with its 
designation as the principal pathogen in 
urinary tract infections. The disparities 
between departments are not substantial (p > 
0.05). This data aligns with research 
conducted by Ali Al Youssef in 2020, which 
found that 41.42% of isolations were E. coli. 
Previous research indicated that E. coli 

(32.08%) was the predominant bacterium 
responsible for urinary tract infections, 
whereas Staphylococcus (24.53%) ranked as 
the second most prevalent uropathogen in our 
study (Hossain et al., 2021). [19] [20].                                                                         

(Table 5): Types of bacterial isolates in 
cases of asymptomatic bacteria. 

Types of bacterial 
isolates 

Number of 
isolates  )15(  

Gender P- value 

Female Male 

Escherichia coli 
(E.coli) 

7 4 3 > 0.05 

Staphylococcus 
aureus 

5 3 2 > 0.05 

Klebsiella 
pneumoniae 

2 2 0 > 0.05 

Enterobacter spp. 1 1 0 > 0.05 

Table 6 indicates that students residing in on-
campus accommodation exhibit markedly 
elevated UTI rates relative to those living at 
home (p < 0.001), likely attributable to 
communal facilities and hygiene issues. 
Comparable outcomes were observed among 
students from government universities in 
Nigeria, as reported by Onyebueke et al., 
2020. Paudel et al. (2018) indicated that the 
absence of bathroom facilities was a 
substantial risk factor for the incidence of 
urinary tract infections (UTIs) [21].                                                                                                                

Consuming less than 1 litre of water daily is 
a substantial risk factor (OR = 114.125, p < 
0.001), underscoring the importance of 

hydration in the prevention of urinary tract 
infections. Unsanitary college restrooms and 
inadequate handwashing practices are 
substantially associated with UTI positive (p 
< 0.001). Students who retain urine exhibit a 
greater incidence of urinary tract infections 
(p < 0.001), highlighting behavioural risk 
factors. A previous history of urinary tract 
infections elevates the likelihood of a current 
infection (OR = 5, p < 0.001), consistent with 
findings from earlier studies [22] [23].                                                                                                                     

Table 6. Prevalence of asymptomatic UTI 
among students, according to risk factors. 

Characteristics No. of 
positive UTI 
(15) 

No. of 
negative UTI 
(85) 

P- value Odd Ratio: 
OR 

95% CI 

Living condition/residency 
Home 8 82 

< 0.001 
 0.042 

0.0089, 
0.194 On-campus 

housing 
7 3 
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Daily water intake 
>1 liter 11 2 

< 0.001 114.125 5.5,25.8 
<1 liter 4 83 
Hand washing 
after toilet 

 

Washes 13 84 
< 0.001 0.0774 0.01, 0.77 

Does not wash 2 1 
Cleanliness of the college toilets 
Clean 3 80 

< 0.001 0.0156 0.002,0.11 
Dirty 12 5 
Holding urine 
Not holding urine 4 77 

< 0.001 0.0615 0.02,0.16 
Holding urine 11 13 
History of UTI 
Yes  10 20 

< 0.001 5 1.95,12.85 
No  5 50 

Table 7 indicates that chronic diseases and 
drugs do not exhibit significant relationships 
with UTI positive (p > 0.05). Nonetheless, 
self-medication with antibiotics is prevalent, 
prompting worries over antimicrobial 
resistance. 
                                                                                         
In the other research, a prior history of UTI 
was found to be extremely important, with 
other concomitant illnesses such as diabetes.  

The correlation between urinary tract 
infections and diabetes as predisposing 
variables was further validated by Nguefack 
et al. [24] and more research [25][26]. 
 

Table (7) Chronic Illness and Present UTIs 
Complaints among students at Middle 
Technical University 

Characteristics yes No 
No. of 
positive  
UTI (15) 

No. of 
negative 
UTI(85) 

P- value No. of 
positive  
UTI 
(15) 

No. of 
negative 
UTI(85) 

P- 
value 

Do you have any chronic 
illness? 

2 1 > 0.05 1 84 > 0.05 

Do you take any 
medication? 

2 0 > 0.05 13 85 > 0.05 

Do you use antibiotics 
without a prescription 

11 5 > 0.05 4 80 > 0.05 

Do you previously 
complain from UTIs 

10 10 > 0.05 5 75 > 0.05 
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Consuming salty or spicy meals did not have 
a clear correlation with the risk of UTIs (p > 
0.05), while increasing fluid intake did 
(Table 8). Caffeine intake and a preference 
for foods strong in acidity (such as lemon and 
orange) do not substantially impact the 
likelihood of UTIs. This finding was 
consistent with that of Bokolia (2016), who 
found that almost half of the sampled 
population changed their sanitary pads and 
washed their vagina after using the lavatory. 
More than half of the students in the survey 

reported not drinking enough fluids on a daily 
basis; they also reported a strong taste for 
spicy and salty meals, as well as a large intake 
of tea and coffee. Contrarily, acidic foods are 
more often eaten by them. Hussein et al. 
(2014) found that about half of the 
participants drank a lot of water, which is 
somewhat in line with the present result. 
[27,28,29]. 

Table (8): Health-related Eating Habits of 
the students at Middle Technical 
University with Asymptomatic UTI 

Characteristics yes No 
No. of 
positive  
UTI (15) 

No. of 
negative 
UTI(85) 

P- value No. of 
positive  
UTI 
(15) 

No. of 
negative 
UTI(85) 

P- 
value 

Do you drink many 
fluids a day? 

5 80 > 0.05 10 5 < 0.05 

Do you drink a lot of 
coffee/tea a day 

10 10 > 0.05 5 75 > 0.05 

Do you prefer to eat high 
acidic food (lemon, 
oranges, and 
chocolates)? 

11 5 > 0.05 4 80 > 0.05 

Do you prefer spicy food 13 5 > 0.05 2 80 > 0.05 
Do you prefer salty 11 2 < 0.05 4 83 > 0.05 

Conclusion  

Middle Technical University students, 
especially females, have a high rate of 
asymptomatic urinary tract infections (UTIs), 
according to this study. Inadequate hydration, 
poor hygiene habits, retaining urine for 
lengthy times, and on-campus living 
circumstances are listed as particular risk 
factors that increase the incidence of 
infection, according to the study. The need 

for focused preventative measures is further 
highlighted by the fact that Escherichia coli 
and Staphylococcus aureus have recently 
emerged as the leading uropathogens. Also, 
the study showed that ELISA and urine 
culture are very accurate diagnostic tools, 
which is great because asymptomatic UTIs 
can be hard to spot. It is critical to screen 
high-risk populations regularly because 
untreated asymptomatic bacteriuria can lead 
to symptomatic infections and antibiotic 
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resistance. In order to reduce the number for 
infections, it is important to foster 
educational programs that emphasizes the 
need of proper hygiene, staying hydrated, and 
using antibiotics wisely. In order to create 
better management and preventive plans, 
future studies should evaluate health 
outcomes over longer periods of time and 
examine larger samples of the community. 
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