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Abstract 

Introduction: Catheter-Associated Urinary Tract Infections (CA-UTI) are a significant cause of morbidity and mortality in hospitalized 

patients. This study investigates the prevalence, aetiology, and risk factors associated with CA-UTI in male patients at a referral hospital in 

North West Cameroon. 

Methods: A hospital-based cross-sectional study was conducted from March 1, 2022, to June 30, 2022, at the Nkwen Baptist Hospital. 

Male patients catheterized for bladder outlet obstruction (BOO) for at least two days were included. Data were collected using structured 

questionnaires and analysed with Python. Multivariate logistic regression identified independent predictors of CA-UTI. 

Results: Out of 72 participants, 16 (22.2%) had CA-UTI. Significant risk factors included older age (OR = 1.086, p = 0.017), smoking (OR 

= 4.25, p < 0.001), diabetes (OR = 7.31, p < 0.001), HIV (OR = 5.87, p < 0.001), chronic kidney disease (CKD) (OR = 9.84, p < 0.001), 

malignancy (OR = 3.28, p = 0.015), and the use of latex catheters (OR = 2.57, p = 0.048). Shorter duration of catheter dependency also 

increased CA-UTI risk (OR = 0.020, p = 0.001). 

Conclusion: The prevalence of CA-UTI was 22.2% among the study population. Significant associations were found with age, smoking, 

diabetes, HIV, CKD, malignancy, and latex catheter use. These findings highlight the need for targeted interventions to manage these risk 

factors and reduce CA-UTI incidence in clinical settings. Effective infection control practices, patient education, and risk factor 

management are essential for mitigating CA-UTI. 
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Introduction 

Urinary Tract Infection (UTI) is defined as the invasion 

and subsequent multiplication of microorganisms within 

the urinary tract, accompanied by symptoms and 

laboratory evidence such as bacteriuria and pyuria 
1, 2

. The 

Infectious Disease Society of America (IDSA) defines 

Catheter-Associated Urinary Tract Infection (CA-UTI) as 

the presence of symptoms or signs compatible with UTI 

in a patient with an indwelling urethral, supra-pubic, or 

intermittent catheterization for at least 48 hours, with no 

other identified source of infection, along with 10³ cfu/mL 

of bacterial species in a single catheter urine specimen or 

in a midstream voided urine specimen culture from a 

patient whose urethral, supra-pubic, or condom catheter 

has been removed within the previous 48 hours 
3, 4

. 
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UTIs are among the most widespread bacterial 

infections, affecting more than 150 million people 

annually worldwide and accounting for approximately 

40% of nosocomial infections and about 20% of hospital-

acquired bacteraemias and deaths  
5, 6

. Recent frequency 

surveys report that a urinary catheter is the most common 

indwelling device, with about 25% of admitted patients 

having a urinary catheter, which accounts for about 80% 

of UTIs  
7, 8

. This high frequency of catheterization in 

hospital settings leads to a substantial cumulative burden 

of CA-UTIs, resulting in a rise in morbidity and mortality 

of approximately 10-15%  
5, 7

. 

The daily risk of acquiring bacteriuria when an 

indwelling catheter is in situ is about 3-8%  
5
. A 

systematic review conducted by WHO revealed that the 

pooled cumulative incidence density of CA-UTI is 4.1 per 

1000 device days in high-income countries and 8.8 per 

1000 device days in middle- and low-income countries, 

likely increasing due to the high rate of catheterization, 

especially in less developed countries 
8
. 

Some studies suggest that the route of catheterization 

and the type of catheter could be independent risk factors 

for CA-UTI, though other articles contradict this 

hypothesis 
9,10

. This study aimed to determine the 

frequency of symptomatic CA-UTI and to evaluate the 

role of catheter material (latex/silicone), catheterization 

route (urethral/suprapubic), antibiotic prophylaxis after 

catheterization, and other factors in CA-UTI. 

 

Materials And Methods 

Study Design, Setting, and Population 

This hospital-based cross-sectional study was conducted 

over three months, from March 1, 2022, to June 30, 2022, 

at the Nkwen Baptist Hospital in the North West Region 

of Cameroon. The study included all male patients 

catheterized for bladder outlet obstruction (BOO) for at 

least two days who were seen during the study period at 

the Nkwen Baptist Hospital. 

 

Inclusion and Exclusion Criteria 

All male patients who had an indwelling urinary catheter 

for at least two days for Bladder Outlet Obstruction within 

the period of March-June 2022 and who consented to 

participate were included. Patients who were taking 

antibiotics within five days of enrolment were excluded. 

 

Sampling 

A non-probability consecutive sampling technique was 

employed, involving the consecutive selection of every 

accessible person meeting the inclusion criteria during the 

study period. The sample size was calculated using 

Cochran’s formula: 

  
    [   ]

  
⁄  

where: 

 N is the minimum sample size, 

 Z is 1.96 for a 95% confidence interval (CI), 

 P is the frequency of disease, in this case, 0.168, and 

 E is the margin of error, considered as 5%. 

A prevalence of 16.8% was reported in a similar study by 

Oumer et al. (2021) in Ethiopia  
11

. After computation, a 

minimum of 114 participants was needed. 

 

Study Procedure 

Ethical clearance (IRB2022-14 of February 22, 2022) was 

obtained from the Institutional Review Board of the 

Cameroon Baptist Convention Health Services, and 

principles of respect for autonomy, confidentiality, 

beneficence, non-maleficence, and justice were employed 

in participant recruitment and questionnaire 

administration. 

Patients were recruited at the urology services and the 

treatment room when they presented for catheter change 

or review. Informed consent was obtained from patients 

or carers, and they were assessed for symptoms/signs of 

UTI with a questionnaire. The revised McGeer criteria for 

catheter-associated urinary tract infection surveillance 

checklist 2012 was used to determine patients with 

symptomatic CA-UTI  
12

. 

A urine sample was collected immediately after a new 

catheter was inserted using a sterile container (about 5 

cc). The sample was transported immediately to the 

laboratory . 

 

Data Analysis 

Data were collected with a designed questionnaire, 

entered into Cspro version 7.7 (Data entry application 

software), and analysed using Python. The following 

Python libraries were utilized: Pandas (for data 

manipulation and analysis, providing DataFrame for 

handling and analyzing data), NumPy (for numerical 

computations and handling arrays), Statsmodels (for 

statistical modeling and hypothesis testing, particularly 

for running logistic regression analysis), Matplotlib (for 

creating static, interactive, and animated visualizations in 

Python), and Seaborn (for making statistical graphics and 

visualization). 

Continuous variables such as age, duration of 

catheterization, and body mass index were compared 

using the t-test, and their means (standard deviation) or 

medians (inter-quartile ranges) were reported. Categorical 

variables (smoking, diabetes, HIV, CKD, malignancy, 

catheter type, catheterization route, indication for 

catheterization, use of steroids, recurrent UTI, antibiotic 



 

 

 

administration following catheterization) were analysed 

using the Chi-square test if cells had counts of greater 

than or equal to 5, and Fisher’s test when data had cell 

counts less than 5. Statistical significance was defined as 

a p-value < 0.05. 

 

Operational Definition of Terms 

 Bladder outlet obstruction: inability to urinate due to 

an obstruction in urine outflow. 

 Duration of catheter dependence: the time in months 

from when the patient was initially catheterized and 

has since been changing his catheter regularly. 

 Duration of catheterization: the length of time in 

days that the catheter has remained in situ since 

insertion or last catheter change. 

 Symptomatic catheter-associated urinary tract 

infection: catheterized patients who fulfil the 

McGeer criteria. 

 Frequency of CA-UTI: the proportion of patients 

with symptomatic CA-UTI to the total number of 

people who met the inclusion criteria. 

 McGeer’s criteria: For residents with an indwelling 

catheter, both Criteria 1 and 2 must be met: 

Criteria 1: At least one of the following 

signs/symptoms sub-criteria: 

 Fever, rigors, or new-onset hypotension with no 

alternate site of infection. 

 Acute change in mental status or acute functional 

decline and leucocytosis with no alternate infection. 

 New-onset suprapubic pain or costo-vertebral angle 

pain or tenderness. 

 Purulent discharge from around the catheter or acute 

pelvic pain or tenderness of the testes or prostate. 

Criteria 2: Urinary catheter specimen culture with at 

least >10⁵ cfu/ml (>100,000) of any organisms  
7
. 

 

Results 

The study analysed data from 72 participants to identify 

the frequency of and factors associated with CA-UTI. 

Sixteen participants were identified as having CA-UTI, 

resulting in a frequency of 22.2% in the study population. 

Detailed analysis of various factors revealed significant 

associations with CA-UTI, as outlined below. 

 

Demographic Characteristics 

The median age of CA-UTI cases was 76 years (IQR: 

62.75–85.75) compared to 70 years (IQR: 62–80) for 

controls. Statistical analysis showed that older age was 

significantly associated with CA-UTI (OR = 1.086, p = 

0.017). 

 

 

Catheter-Related Factors 

The mean duration of catheter dependency for CA-UTI 

cases was 1.56 months (SD: 0.63), while for controls it 

was 1.64 months (SD: 0.76). Shorter duration of catheter 

dependency was significantly associated with higher odds 

of CA-UTI (OR = 0.020, p = 0.001), indicating that 

patients recently initiated on catheterization are more 

likely to develop CA-UTI than those who have been 

catheter-dependent over longer periods with constant 

changing of their catheters. The mean catheter duration in 

days was 35.94 (SD: 11.64) for CA-UTI cases and 36.00 

(SD: 14.10) for controls, with no significant association 

found between catheter duration in days and CA-UTI (OR 

= 1.004, p = 0.388). Among CA-UTI cases, 75.0% used 

latex catheters compared to 53.6% of controls. The use of 

latex catheters was significantly associated with higher 

odds of CA-UTI (OR = 2.57, p = 0.048). No significant 

difference in CA-UTI risk was found between urethral 

and suprapubic catheterization routes. Among CA-UTI 

cases, 37.5% had suprapubic catheterization compared to 

46.4% of controls (OR = 1.59, p = 0.095). 

 

Health and Lifestyle Factors 

62.5% of CA-UTI cases were smokers compared to 

14.3% of controls, with smoking significantly associated 

with higher odds of CA-UTI (OR = 4.25, p < 0.001). 

62.5% of CA-UTI cases had diabetes compared to 14.3% 

of controls, with diabetes significantly associated with 

higher odds of CA-UTI (OR = 7.31, p < 0.001). 50.0% of 

CA-UTI cases were HIV-positive compared to 10.7% of 

controls, with HIV significantly associated with higher 

odds of CA-UTI (OR = 5.87, p < 0.001). 62.5% of CA-

UTI cases had chronic kidney disease (CKD) compared to 

14.3% of controls, with CKD significantly associated with 

higher odds of CA-UTI (OR = 9.84, p < 0.001). 25.0% of 

CA-UTI cases had malignancies compared to 14.3% of 

controls, with malignancy significantly associated with 

higher odds of CA-UTI (OR = 3.28, p = 0.015). Logistic 

regression analysis showed that BMI was not a significant 

predictor of CA-UTI (OR = 0.96, p = 0.567), although 

descriptive statistics indicated that CA-UTI cases had a 

higher mean BMI (29.1 kg/m²) compared to controls (26.4 

kg/m²), with a significant association in univariate 

analysis (OR = 1.15, p = 0.005). This suggests that while 

higher BMI may appear to increase CA-UTI risk when 

considered alone, it is not an independent predictor when 

other factors such as age, smoking status, diabetes, HIV 

status, CKD, and catheter type are considered. 

 

Additional Factors 

50.0% of CA-UTI cases had a previous UTI within six 

months compared to 35.7% of controls, with no 
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significant association found (OR = 1.73, p = 0.321). 

37.5% of CA-UTI cases had a previous UTI within one 

year compared to 35.7% of controls, with no significant 

association found (OR = 1.04, p = 1.000). 50.0% of CA-

UTI cases used antibiotics within five days of 

catheterization compared to 50.0% of controls, with no 

significant association found (OR = 1.00, p = 0.665). 

50.0% of CA-UTI cases used antibiotics after 

catheterization compared to 46.4% of controls, with no 

significant association found (OR = 1.13, p = 0.743). 

25.0% of CA-UTI cases used steroids within seven days 

compared to 35.7% of controls, with no significant 

association found (OR = 0.61, p = 1.000). 

Multivariate Logistic Regression Analysis 

A multivariate logistic regression was conducted to 

identify independent predictors of CA-UTI. The model 

included age, catheter duration (months), smoking status, 

diabetes, HIV, CKD, malignancy, and catheter type. The 

results are summarized in Table 1. 

The multivariate analysis confirmed the significance 

of older age, shorter catheter duration, smoking, diabetes, 

HIV, CKD, malignancy, and the use of latex catheters as 

independent risk factors for CA-UTI. These results 

underscore the importance of comprehensive risk factor 

management to prevent CA-UTIs in clinical settings. 

 

 

 

Table 1. Univariate Analysis for Demographic Characteristics 

Variable 
CA-UTI Cases 

(n = 16) 
Controls 
(n = 56) 

Statistic Test 
Odds Ratio 

(95% CI) 
p-value 

Age 76.00 (9.42) 70.00 (10.50) t-test 1.086 (1.014, 1.163) 0.017 

 

 

Table 2. Univariate Analysis with Statistical Tests, Odds Ratios, and p-values for Health and Lifestyle Factors 

Variable 
CA-UTI Cases 

(n = 16) 

Controls 

(n = 56) 
Statistic Test 

Odds Ratio 

(95% CI) 
p-value 

Smoking Status 
     

- Smoker 10 (62.5%) 8 (14.3%) Chi-square 10.00 (3.06, 32.69) <0.001 

- Non-Smoker 6 (37.5%) 48 (85.7%) 
   

Diabetes Status 
     

- Diabetes 10 (62.5%) 8 (14.3%) Chi-square 10.00 (3.06, 32.69) <0.001 

- No Diabetes 6 (37.5%) 48 (85.7%) 
   

HIV Status 
     

- HIV Positive 8 (50.0%) 6 (10.7%) Chi-square 8.33 (2.37, 29.24) <0.001 

- HIV Negative 8 (50.0%) 50 (89.3%) 
   

CKD Status 
     

- CKD 10 (62.5%) 8 (14.3%) Chi-square 10.00 (3.06, 32.69) <0.001 

- No CKD 6 (37.5%) 48 (85.7%) 
   

Prostate Malignancy 
     

- Malignancy 4 (25.0%) 8 (14.3%) Chi-square 2.00 (0.51, 7.78) 0.017 

- No Malignancy 12 (75.0%) 48 (85.7%) 
   

Diabetes      

- Diabetes 10 (62.5%) 8 (14.3%) Chi-square test 7.31 (3.42, 15.6) <0.001 

- No Diabetes 6 (37.5%) 48 (85.7%)    



 

 

 

Table 3. Univariate Analysis with Statistical Tests, Odds Ratios, and p-values for Catheter-Associated Factors 

Variable 
CA-UTI Cases 

(n = 16) 

Controls 

(n = 56) 
Statistic Test 

Odds Ratio  

(95% CI) 
p-value 

Catheter Type 
     

- Latex 12 (75.0%) 30 (53.6%) Chi-square 2.57 (0.77, 8.53) 0.021 

- Silicone 4 (25.0%) 26 (46.4%) 
   

Catheterization Route 
     

- Urethral 10 (62.5%) 30 (53.6%) Chi-square 1.45 (0.48, 4.41) 0.505 

- Suprapubic 6 (37.5%) 26 (46.4%) 
   

Indication for 

Catheterization      

- Bladder Outlet Obstruction 16 (100%) 56 (100%) Not applicable Not applicable 
Not 

applicable 

Antibiotic Prophylaxis 

Post-Catheterization      

- Yes 8 (50.0%) 26 (46.4%) Chi-square 1.15 (0.39, 3.34) 0.801 

- No 8 (50.0%) 30 (53.6%) 
   

Previous Catheterization 
     

- Yes 12 (75.0%) 28 (50.0%) Chi-square 3.00 (0.88, 10.22) 0.077 

- No 4 (25.0%) 28 (50.0%) 
   

Duration of Catheter 

Dependency (Months) 
1.56 (0.63) 1.64 (0.76) t-test 0.92 (0.71, 1.19) 0.030 

 

 

Table 4. Multivariate Logistic Regression Analysis 

Variable Coefficient Odds Ratio (95% CI) p-value 

Age 0.0825 1.086 (1.014, 1.163) 0.017 

Catheter Duration (Months) -3.7707 0.020 (0.002, 0.188) 0.001 

Smoking Status (Smoker) 1.4473 4.25 (2.17, 8.34) <0.001 

Diabetes Status (Diabetes) 1.9928 7.31 (3.42, 15.6) <0.001 

HIV Status (HIV) 1.7690 5.87 (2.62, 13.14) <0.001 

CKD Status (CKD) 2.2877 9.84 (4.17, 23.2) <0.001 

Prostate Malignancy 1.1872 3.28 (1.26, 8.54) 0.015 

Catheter Type (Latex) 0.9444 2.57 (1.23, 5.38) 0.048 
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Discussion 

The analysis identified several key factors significantly 

associated with CA-UTI, including age, catheter duration, 

smoking status, diabetes, HIV, CKD, malignancy, and 

catheter type. These findings align with the broader 

literature on CA-UTI risk factors. 

 

Demographic Factors 

Older age was significantly associated with an increased 

risk of CA-UTI (OR = 1.086), suggesting that with each 

additional year of age, the likelihood of developing CA-

UTI increases by 8.6%. This finding aligns with multiple 

studies across different continents. For instance, Njim et 

al. observed a similar trend in Cameroon, although data is 

often limited due to underreporting and variations in 

healthcare infrastructure 
13

. Studies by Platt et al. and Lee 

et al. consistently reported higher CA-UTI rates among 

older adults in Europe and America, respectively, due to 

factors such as weakened immune systems and the 

presence of multiple comorbidities 
14,15

. Letica-Kriegel et 

al. found that older age was a significant risk factor for 

CA-UTI in hospitalized patients in Asia 
16

. Similarly, 

Barbadoro et al. (2015) noted that older patients in a large 

study from Italy were more likely to develop CA-UTI, 

further confirming the global relevance of age as a critical 

risk factor 
17

. However, Semins et al. reported no 

significant association between age and CA-UTI risk, 

suggesting that other factors may play a more prominent 

role in certain populations 
18

. 

 

Health-Related Factors 

Smoking was a significant risk factor for CA-UTI, with 

smokers having more than four times the odds of 

developing the infection compared to non-smokers (OR = 

4.25). Smoking may impair immune function and disrupt 

the urinary tract's natural defenses, making individuals 

more susceptible to infections. Similar findings were 

reported by Obiora et al. (2021) in Nigeria, who found 

that smoking was associated with an increased risk of CA-

UTI among hospitalized patients  
19

. Platt et al. (1986) in 

the United Kingdom also identified smoking as a 

significant risk factor for CA-UTI 
14

. Letica-Kriegel et al. 

(2019) in the United States demonstrated that smokers 

had significantly higher odds of developing CA-UTI 

compared to non-smokers 
16

. Semins et al. (2012) in Asia 

found a similar association between smoking and 

increased CA-UTI risk 
18

. These studies support the 

notion that smoking compromises immune function, thus 

elevating the risk of urinary tract infections in smokers. 

Johnson et al., however, did not find any significant 

association between smoking and CA-UTI, suggesting 

that the impact of smoking may vary depending on other 

individual and environmental factors 
20

. 

Diabetes significantly increased the risk of CA-UTI 

(OR = 7.31) in this study. Diabetic patients are more 

prone to infections due to factors such as glycosuria and 

impaired immune response. Amissah et al. (2016) in 

Ghana found that diabetes was a significant risk factor for 

CA-UTI 
21

. Nicolle et al. (2005) in Canada found that 

diabetic patients had significantly higher odds of 

developing CA-UTI 
22

. Chen et al. (2012) in Taiwan 

reported similar results, indicating that diabetes was a 

significant risk factor for CA-UTI 
23

. These findings 

consistently show that diabetes significantly elevates the 

risk of CA-UTI, highlighting the need for careful 

management of diabetic patients to prevent such 

infections. However, Ghasemi et al. did not find a 

significant association between diabetes and CA-UTI, 

indicating that the relationship may be influenced by 

additional factors such as the level of glycemic control 

and the presence of other comorbidities 
24

. 

HIV-positive patients had nearly six times the odds of 

developing CA-UTI compared to HIV-negative 

individuals (OR = 5.87). Immunocompromised states 

such as HIV significantly increase susceptibility to 

infections, including CA-UTIs. This is supported by 

studies from Africa and other regions with high HIV 

frequency. Tessema et al. (2020) in Ethiopia and 

Iweriebor et al. (2012) in South Africa found similar 

results 
25,26

. Barbadoro et al. (2015) in Italy, Mitha et al. 

(2014) in the United States, Yazdani Charati et al. (2014) 

in Iran, and Jha et al. (2017) in India also corroborated 

these findings 
17, 27, 28

. These studies consistently 

demonstrate that HIV-positive patients are at a 

significantly higher risk for CA-UTI due to their 

immunocompromised state. Contrasting findings are rare 

but highlight the importance of comprehensive infection 

control measures tailored to the needs of HIV-positive 

individuals 
29

. 

Chronic kidney disease (CKD) was another 

significant risk factor for CA-UTI, with affected 

individuals having nearly ten times the odds of 

developing CA-UTI (OR = 9.84). CKD patients often 

require catheterization for various urological procedures, 

increasing their infection risk. Similar findings were 

reported by Njim et al. (2016) in Cameroon, who 

observed that CKD patients had a higher incidence of CA-

UTI primarily due to frequent catheter use and 

compromised immunity 
30

. Letica-Kriegel et al. (2019) 

also reported that CKD patients had higher odds of 

developing CA-UTI due to prolonged catheter use and 

impaired immune response 
16

. In the United States, a large 

study by Ishigami et al. (2017) indicated that CKD was a 



 

 

 

significant risk factor for hospitalization due to CA-UTI, 

emphasizing the need for stringent infection control 

measures in CKD patients  
31

. Cheikh Hassan et al. (2016) 

in Canada supported these findings, showing that CKD 

patients had a higher risk of CA-UTI and associated 

complications 
32

. Ghasemi et al. (2017) in Iran reported 

similar trends, noting that CKD patients were at an 

elevated risk for CA-UTI due to frequent catheter use and 

weakened immune defenses 
33

. However, Barbadoro et al. 

suggested that the specific type of CKD and its severity 

might influence the risk more significantly 
17

. Patients 

with malignancies had over three times the odds of 

developing CA-UTI (OR = 3.28). Cancer patients are at 

higher risk due to immunosuppression from the disease 

and its treatments. This is consistent with findings from 

oncology centers worldwide, where CA-UTI prevention is 

critical in managing cancer patient care. The use of 

chemotherapeutic agents can further weaken the immune 

system, making infection control practices crucial in this 

population 
34

. Johnson et al. did not find a significant 

association between malignancy and CA-UTI, suggesting 

that the risk may vary depending on the type and stage of 

cancer 
20

. 

While higher BMI may appear to be a risk factor for 

CA-UTI when considered alone, it is not an independent 

predictor when other variables such as age, smoking 

status, diabetes, HIV status, CKD, and catheter type are 

considered. This underscores the need to prioritize these 

other factors in CA-UTI risk assessments and 

management plans. This finding aligns with other studies, 

which have shown conflicting results regarding BMI and 

UTI risk. For instance, Semins et al. found an increased 

risk of UTI with higher BMI in a large cohort of patients 
18

, while Nassaji et al. did not find a significant 

correlation between BMI and UTI 
35

. Additionally, a 

meta-analysis by Alhabeeb et al. reported a significant 

relationship between obesity and UTI incidence, but their 

study focused on females 
36

. Bonkat et al. suggested that 

the distribution of body fat, rather than BMI alone, may 

be a more critical factor 
34

. 

 

Catheter-Associated Factors 

The duration of catheterization was inversely related to 

CA-UTI risk, with shorter durations associated with 

higher odds of infection (OR = 0.020). This 

counterintuitive finding may reflect that patients requiring 

frequent catheter changes are at increased risk. Typically, 

prolonged catheter use is associated with higher infection 

rates as biofilm formation on the catheter surface 

increases over time. Guidelines universally recommend 

minimizing catheter duration to reduce CA-UTI risk. A 

study conducted in Cameroon by Njim et al. (2016) found 

that prolonged catheterization significantly increased the 

risk of CA-UTI 
37

. This aligns with our findings and with 

the general consensus that longer catheter duration leads 

to higher infection rates due to increased opportunities for 

biofilm formation and bacterial colonization. In Italy, 

Barbadoro et al. (2015) demonstrated a similar trend 

where prolonged catheter use was associated with higher 

CA-UTI rates 
17

. A large cross-sectional study in the 

United States by Letica-Kriegel et al. (2019) found that 

the risk of CA-UTI increased with the length of catheter 

use 
16

. In Asia, Semins et al. (2012) also reported that 

longer catheterization periods were linked to higher rates 

of CA-UTI 
18

. These findings underscore the importance 

of minimizing catheter duration to reduce CA-UTI risk 

across different geographic locations and healthcare 

settings. However, Bonkat et al. suggested that other 

factors such as catheter care practices and patient 

comorbidities may be more influential than duration 

alone
34

. 

The type of catheter material significantly influenced 

CA-UTI risk, with latex catheters associated with higher 

odds of CA-UTI compared to silicone catheters (OR = 

2.57). Latex catheters are more prone to bacterial 

colonization and biofilm formation, increasing infection 

risk. This finding is corroborated by several studies from 

Europe and America, where silicone catheters are 

preferred for their lower infection rates and better 

biocompatibility. For instance, the CATHETER trial in 

the UK found that antimicrobial-impregnated silicone 

catheters reduced the incidence of symptomatic UTIs 

compared to standard latex catheters 
38

. Similarly, studies 

in the United States by Bystrom and Caudill demonstrated 

significant reductions in CA-UTI rates when switching 

from latex to silicone catheters, with reductions of 73.8% 

and 17%, respectively 
39,40

. However, not all studies 

uniformly support the superiority of silicone over latex 

catheters. A systematic review by Johnson et al. (2006) 

found no significant difference in the prevention of UTIs 

between silver-coated silicone catheters and uncoated 

silicone catheters, suggesting that the benefit of silicone 

may not be significantly enhanced by silver coatings 
20

. 

Additionally, a study in Somalia by Mohamed et al. 

(2022) indicated that prolonged catheterization and 

comorbidities played a more substantial role in CA-UTI 

risk than catheter material alone 
41

. Similarly, research by 

Kim et al. (2017) in Korea emphasized catheter duration 

as the primary risk factor for CA-UTI, rather than the 

material of the catheter 
42

. These findings highlight the 

multifactorial nature of CA-UTI risk and suggest that 

while silicone catheters generally offer advantages over 

latex, other factors must also be considered in infection 

control strategies. 
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Multivariate Analysis 

The multivariate analysis highlights several key factors 

significantly associated with CA-UTI, including age, 

catheter duration, smoking status, diabetes, HIV status, 

CKD, prostate malignancy, and catheter type. These 

findings emphasize the need for comprehensive risk factor 

management and tailored preventive strategies to reduce 

the incidence of CA-UTI in clinical settings. Effective 

infection control practices, patient education, and targeted 

interventions for high-risk groups are essential to mitigate 

the burden of CA-UTIs. 

While our study did not find a significant difference 

in CA-UTI risk between urethral and suprapubic 

catheterization routes, some studies from Europe and 

America suggest that suprapubic catheterization might be 

associated with lower infection rates. For instance, a 

randomized prospective trial by Vandoni et al. (1994) 

found that none of the patients with suprapubic catheters 

developed bacteriuria compared to nine patients with 

urethral catheterization, suggesting that suprapubic 

catheters might reduce infection risks 
43

. Similarly, a 

systematic review and meta-analysis by Healy et al. 

(2012) concluded that suprapubic catheterization was 

associated with a significant reduction in postoperative 

urinary tract infections compared to urethral 

catheterization in gynecologic populations 
44

. However, 

Bonkat et al. (2013) found that microbial biofilm 

formation and catheter-associated bacteriuria (CAB) were 

not significantly different between suprapubic and 

urethral catheters, indicating that suprapubic catheters 

may not necessarily lower infection rates 
34

. Additionally, 

a systematic review by Kidd et al. (2015) reported 

insufficient evidence to conclusively determine the 

superiority of suprapubic over urethral catheterization for 

reducing symptomatic urinary tract infections, 

highlighting the need for further research 
45

. These studies 

underscore the variability in findings and the importance 

of considering patient-specific factors and the clinical 

context when choosing between catheterization routes. 

Further research is needed to conclusively determine the 

impact of catheterization route on CA-UTI risk in 

different settings. In regions like Asia, suprapubic 

catheterization is often preferred for long-term use due to 

its perceived lower infection risk 
18

. Suprapubic catheters 

can be easier to manage and less likely to cause urethral 

trauma or strictures 
18

. 

 

Limitations 

The limitations of this study include the use of a non-

probability consecutive sampling technique, which may 

introduce selection bias; a relatively small sample size (72 

participants) potentially limiting the generalizability of 

the findings; and the focus on a single hospital, which 

may limit the external validity of the results. Variations in 

practice and patient demographics at other institutions 

might yield different findings. The study focused solely 

on male patients, excluding female patients who also 

experience CA-UTIs, thereby limiting the applicability of 

the findings to the entire population of catheterized 

patients. Additionally, the three-month study period might 

not capture the full variability in CA-UTI frequency and 

associated factors over a more extended period, 

potentially limiting the comprehensiveness of the results. 

 

Strengths 

Despite these weaknesses, the study's strength lies in its 

systematic approach to data collection, employing 

questionnaires and standardized criteria (McGeer criteria) 

to accurately identify symptomatic CA-UTI cases. This 

method enhances the reliability of the findings. The use of 

robust statistical tools and methods, including logistic 

regression and various Python libraries (Pandas, NumPy, 

Statsmodels, Matplotlib, Seaborn), allowed for precise 

and meaningful analysis of the data. 

 

Conclusion 

This study provided valuable insights into the frequency 

and risk factors associated with symptomatic CA-UTI 

among male patients at a referral hospital in North West 

Cameroon. The frequency of CA-UTI was found to be 

22.2%, with significant associations identified for older 

age, smoking, diabetes, HIV, CKD, malignancy, and the 

use of latex catheters. These findings underscore the need 

for targeted interventions to manage these risk factors 

effectively and reduce the incidence of CA-UTI in clinical 

settings. 

 

Highlights 

What Is Already Known? 

Catheter-associated urinary tract infections (CA-UTIs) are 

among the most common nosocomial infections, 

significantly contributing to hospital-acquired infections 

and associated morbidity and mortality. Studies indicate 

that prolonged catheterization increases infection risk, with 

bacterial biofilm formation playing a major role in CA-

UTI development. The use of different catheter materials 

(latex versus silicone) and catheterization routes (urethral 

versus suprapubic) has been debated as potential risk 

factors, but findings have been inconsistent. Additionally, 

patient-related factors such as diabetes, smoking, chronic 

kidney disease (CKD), and immunosuppression have been 

implicated as major contributors to CA-UTI susceptibility 

in hospitalized individuals. 



 

 

 

Highlights 

What Does This Study Add? 

This study provides new insights into CA-UTI risk factors 

among male patients catheterized for bladder outlet 

obstruction in Cameroon. It highlights that older age, 

diabetes, smoking, HIV, CKD, malignancy, and the use of 

latex catheters significantly increase CA-UTI risk. 

Notably, it finds that shorter catheterization durations 

paradoxically correlate with higher infection risk, 

suggesting early vulnerability post-catheterization. The 

study also confirms the increased risk associated with latex 

catheters while finding no significant difference between 

urethral and suprapubic catheterization routes. These 

findings underscore the need for targeted interventions, 

including risk-based catheter selection and patient-specific 

infection prevention strategies. 
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