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Abstract: Background: Urinary tract infections (UTI) are a significant health concern, particularly 

in women, with almost half of them experiencing at least one UTI in their lifetime. This problem is 

further compounded by the high recurrence rate within 6-12 months. Postmenopausal women are 

especially vulnerable to recurrent UTI due to the natural decline in estrogen levels, which alters the 

urogenital epithelium and subsequently affects the urogenital microbiome. Methods: This study 

included 674 female patients that were admited at “Dr. Carol Davila” Central Military Emergency 

University Hospital in Bucharest over a period of 3 years. Results: Of the 674 women with urinary 

tract infection, 435 (79.3%) had more than one positive culture, and 239 (35.4%) experienced at least 

one recurrent urinary tract infection 6-12 months after the initial diagnosis. The mean age of women 

with urinary tract infection was 63 (± 15.61 years). Recurrent urinary tract infections were most 

prevalent in those aged 65-80 years (52%). Escherichia coli was detected in 71% of the positive 

cultures. Conclusions: The management of recurrent urinary tract infections in women presents a 

complex challenge that necessitates a multifaceted approach. The emerging understanding of the 

urobiome and its role in bladder health offers promising avenues for developing targeted 

interventions. As research in this field advances, it is imperative to integrate these new insights into 

clinical practice to balance traditional antibiotic treatments with novel strategies that consider the 

intricate microbial ecosystem of the urinary tract. 

Keywords: urinary tract infections; recurrent; recurrent urinary tract infections; risk factors; bladder 

health 

 

1. Introduction 

Urinary tract infections are a prevalent health concern among women, with an annual incidence 

of 10-13% and more than half of women experiencing at least one UTI in their lifetime [1]. 
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The diagnosis and management of UTIs in primary care settings frequently rely on symptoms 

or a combination of symptoms and urine sample testing. However, there are increasing concerns 

regarding the inappropriate use of empirical antibiotics, which contribute significantly to the 

development of antimicrobial resistance. This underscores the importance of an accurate diagnosis 

to ensure appropriate antibiotic prescription and mitigate the burden of antimicrobial resistance [1–

3]. 

The incidence and presentation of UTIs can vary with age, particularly in women over 65 years 

and those experiencing menopause. Menopause induces significant hormonal changes that can result 

in genitourinary syndrome of menopause, characterized by vaginal dryness and urinary symptoms, 

such as urgency, dysuria, and frequency [2,3]. These changes, coupled with the increasing prevalence 

of asymptomatic bacteriuria in older women, can lead to false-positive urine sampling results, 

highlighting the need for a more nuanced understanding of UTI symptoms in this population [2]. 

Additionally, recurrent UTIs, affecting up to 3% of women, pose a particular challenge as they often 

necessitate repeated courses of antibiotics, further increasing the risk of antimicrobial resistance. 

Therefore, it is crucial to investigate whether symptoms differ in women with recurrent UTIs to 

ensure appropriate antibiotic treatment and minimize the development of resistance [1–3]. 

UTI represent a significant global health concern, affecting millions of adults worldwide and 

imposing substantial economic burdens on healthcare systems. The prevalence and recurrence rates 

of UTI are particularly alarming, with studies indicating high rates of recurrence following initial 

infections [2–4]. 

The impact of recurrent UTIs extends beyond immediate health concerns, significantly affecting 

quality of life and presenting ongoing clinical challenges. Despite the prevalence of recurrent UTIs, 

there is a notable lack of long-term studies to guide evaluation and treatment strategies [3,4]. 

Functional disability, which may limit an individual’s ability to maintain proper hygiene or 

empty their bladder completely, also contributes to the risk of recurrent UTI. Recent sexual 

intercourse is associated with an increased likelihood of bacterial introduction into the urinary tract, 

particularly in women, owing to their shorter urethra [2–4]. 

Additionally, a history of urogynecological surgery can alter the anatomy and function of the 

urinary system, potentially creating conditions conducive to recurrent infections [3,4]. 

Urinary tract infections are a significant health concern, particularly in women. Recurrent UTIs, 

defined as multiple infections within a short timeframe, pose an even greater challenge, impacting 

various aspects of women’s lives, including sexual relationships, occupational functioning, and 

travel. The current standard of care for rUTI prevention heavily relies on long-term antibiotic 

prophylaxis. However, this approach has limitations, including questionable long-term efficacy and 

potential to contribute to antimicrobial resistance [2–4]. 

To better understand recurrent UTI, it is crucial to have a comprehensive understanding of its 

epidemiology and characteristics. Unfortunately, there is a paucity of consistent and detailed data on 

recurrent UTI. Existing studies often suffer from limitations, such as a lack of microbiological 

confirmation, varying population demographics, and inconsistent definitions of recurrence [3–5]. To 

address this knowledge gap, we conducted a study using anonymized data and electronic hospital 

health records. This study aimed to provide a more accurate description of the population affected 

by recurrent UTI, the microbiology of these infections, and the risk factors associated with subsequent 

UTI episodes, potentially informing targeted and effective treatment strategies for this debilitating 

condition. 

Urinary tract infections are a significant health concern particularly in women, with almost half 

of them experiencing at least one UTI in their lifetime [4,5]. This problem is further compounded by 

the high recurrence rate within 6-12 months. Postmenopausal women are especially vulnerable to 

recurrent UTI due to the natural decline in estrogen levels, which alters the urogenital epithelium 

and subsequently affects the urogenital microbiome [5,6]. This hormonal shift creates an environment 

that is more susceptible to bacterial colonization and infection [6]. 

Recent advancements in microbiome research have shed light on the urobiome and microbial 

community residing in the urinary tract. This discovery has revolutionized our understanding of 
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bladder health and disease, revealing distinct microbial compositions in healthy and unhealthy 

bladders [5,6]. The urobiome plays a crucial role in the pathophysiology of recurrent urinary tract 

infections and presents a promising target for the development of new prevention and treatment 

strategies [5–7]. For postmenopausal women with frequent UTIs, diagnosis should involve a 

comprehensive approach that combines symptom assessment with urine diagnostic studies [6,7]. 

Treatment decisions should carefully weigh antibiotic efficacy against potential side effects and 

collateral impacts. In some cases, self-starting therapy may be appropriate, allowing patients to 

initiate previously prescribed antibiotics upon recognizing familiar UTI symptoms [7]. 

However, prevention remains paramount in managing recurrent UTI in postmenopausal 

women. As urobiome research continues to evolve, there is immense potential for developing 

innovative, evidence-based approaches to improve bladder health and combat this pathology in this 

category of population [6,7]. 

Recurrent UTI represent a persistent and challenging health issue, affecting millions of 

individuals worldwide. These infections, characterized by their frequent recurrence, significantly 

impact patients’ quality of life and pose a substantial burden on healthcare systems [7,8]. 

The urinary tract microbiome or urobiome has emerged as a significant area of research in recent 

years, revealing the presence of diverse microbial communities in both healthy and diseased states. 

This complex ecosystem is characterized by a core set of bacterial genera shared between males and 

females, including Lactobacillus, Streptococcus, and Corynebacterium. However, notable differences 

exist between sexes, with Corynebacterium being more prevalent in men and often associated with 

the skin microbiome [7–9]. 

The female urobiome is distinguished by the presence of additional genera such as 

Staphylococcus as well as phyla such as Actinobacteria and Bacteroidetes, which are typically absent 

in males. These microbial communities are dynamic with fluctuations observed during periods of 

health and disease [8–10]. 

One striking difference between the male and female urobiomes is the prevalence of Escherichia 

coli [9,10]. This bacterium was cultured from a significantly higher proportion of healthy women 

(91%) than men (25%), suggesting its role as a residential organism in the female urinary tract [9]. 

The distinct compositions of male and female urobiomes are likely attributable to anatomical and 

hormonal differences between the sexes [10]. 

These variations in microbial abundance and diversity are not merely descriptive; they are also 

associated with changes in predicted metabolic pathways, which may have implications for various 

urological conditions and infections [10,11]. Understanding these sex-specific differences in the 

urobiome is crucial for developing targeted approaches to maintain urinary tract health and to treat 

urological disorders in both men and women [11]. 

Recurrent urinary tract infections are a significant health concern, particularly in young healthy 

women. Despite having normal urinary tract anatomy and physiology, these women are more 

susceptible to vaginal colonization by uropathogens due to the increased adherence of uropathogenic 

coliforms to their uroepithelial cells [11,12]. 

Several risk factors contribute to recurrent UTI, including sexual activity, early age at first 

occurrence, and maternal history of UTI. Effective management approaches include continuous 

prophylaxis with low-dose antimicrobials, and intermittent self-treatment [11–13]. In 

postmenopausal women, mechanical and physiological factors affecting bladder emptying are the 

primary risk factors, and estrogen therapy has been shown to be highly effective in preventing 

recurrent UTI [12,13]. Emerging prevention strategies such as probiotics and vaccines offer promising 

alternatives. Ongoing research on UTI pathogenesis is expected to yield more effective and safer 

prevention methods for these common infections [12–14]. 

2. Materials and Methods 

2.1. Study Design 

The retrospective cohort analysis conducted at the Department of Infectious Disease at “Dr. 

Carol Davila” Central Military Emergency University Hospital in Bucharest focused on patients 
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admitted between January 1, 2021, and December 31, 2023. This study aimed to investigate recurrent 

UTI in a cohort of 674 patients who experienced UTI. Ethical considerations were addressed through 

approval from the Hospital Ethics Committee (Decision No. 718/29.08.2024), and informed consent 

was obtained from all study participants. 

2.2. Setting 

Comprehensive data collection included demographic information, clinical details, medical 

comorbidities, surgical and medical histories, cystoscopy findings, and UTI history from patient 

medical records. Urine specimens were obtained using the clean-catch midstream method. 

2.3. Study Population 

From January 2021 through December 2023, a total of 674 patients who experienced UTI were 

admitted at “Dr. Carol Davila” Central Military Emergency University Hospital in Bucharest. The 

study population included female patients ≥18 years of age. 

2.4. Statistical Analysis 

Statistical analysis was performed using Mann-Whitney U tests to evaluate clinical and 

demographic variables, as well as incidence rates. The significance threshold was set at P < 0.05, and 

all analyses were performed using SPSS software version 26. 

3. Results 

The study we conducted at the “Carol Davila” Central Military Emergency University Hospital 

in Bucharest provides valuable insights into the prevalence, etiology, and characteristics of UTI 

among female patients. Over a three-year period from January 2021 to December 2023, 674 female 

patients with confirmed UTIs were admitted to the Infectious Disease Department. This cohort was 

divided into two groups: 435 patients who experienced a single UTI episode, and 239 patients who 

had recurrent UTIs. The overall patient population had a mean age of 63 years (± 15.61) and an 

average body mass index (BMI) of 30.3 (± 4.3), indicating that many of the patients were overweight 

or obese. 

Notably, the study revealed a significant age difference between patients with single and 

recurrent UTI episodes. Patients with recurrent UTIs were found to be considerably older, with a 

mean age of 73.3 years (± 17.43). (Table 1) 

Table 1. Characteristics of patients with UTI and recurrent UTI. 

Parameter 
Total 

UTI n(%) N= 674 

Single UTI  n(%) 

N= 435 

Recurrent  

UTI n(%) N= 239  
P -value 

Age 63 ± 15.61 57.5 ± 16.46 73.3 ± 17.43 < 0.002 

 20-30 90 (13.3) 61(14.1) 29 (12.1)  < 0.003 

 31-40 125 (18.5) 107 (24.6) 18 (7.5)  < 0.001 

 41-50 103 (15.2) 72 (16.5) 31(12.9)  < 0.003 

51-60 186 (27.5) 105 (24.1) 81 (33.9)  < 0.002 

 ≥ 65 130 (19.2) 52 (12) 78 (32.6)  < 0.002 

 BMI (Mean ± SD) 30.3  ± 4.3 28.1 ± 5.2 29.6 ± 4.9 0.341 

Comorbidities     

Chronic renal disease 174 (25.9) 43 (9.8) 131 (54.8)  < 0.001 

Hypertension 387 (57.4) 241 (55.4) 146 (61.1) 0.002 

Malignancies 87 (12.9) 23 (5.2) 64 (26.7) 0.102 

Heart failure 205 (30.4) 109 (25.1) 96 (40.1) 0.82 
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Stroke 214 (31.7) 121 (27.8) 93 (38.9) 0.210 

Diabetes 291 (43.1) 112 (25.7) 179 (74.9)  < 0.002 

 Risk factors      

Recent urinary catheter 318 (47.1) 117 (26.8) 201 (84.1)  < 0.002 

Neurogenic bladder 23 (3.4) 2 (0.4) 21 (8.7)  < 0.003 

Polycystic kidney 

disease 
2 (0.2) 1 (0.2) 1 (0.4) 0.106 

Urological and 

gynecological 

procedures 

31 (4.6) 3 (0.6) 28 (11.7)  < 0.001 

Immobilization 92 (13.6) 7 (1.6) 85 (35.5)  < 0.002 

Incomplete bladder 

emptying 
10 (1.4) 1 (0.2) 9 (3.7)  

Etiologic agent      

 Escherichia coli 271 (40.2) 127 (29.1) 144 (60.2) 0.86 

 Klebsiella pneumonia 106 (15.7) 49 (11.2) 57 (23.8) 0.91 

 Enterococcus faecalis 77 (11.4) 41 (9.4) 36 (15.1) <0.001 

 Pseudomonas 

aeruginosa 
52 (7.7) 34 (7.8) 18 (7.5) <0.002 

 Streptococcus agalactiae 47 (6.9) 36 (8.2) 11 (4.6) <0.002 

Staphilococcus aureus  62 (9.1) 42 (9.6) 20 (8.3) <0.001 

Candida auris  59 (8.7) 28 (6.4) 31 (13.1) <0.001 

This finding suggests that advanced age may be a risk factor for recurrent UTIs in female 

patients. The higher prevalence of recurrent UTIs in older women could be attributed to various 

factors, including changes in the urinary tract anatomy, decreased immune function, and increased 

susceptibility to infections due to comorbidities. These results underscore the importance of tailored 

preventive strategies and management approaches for different age groups, particularly for elderly 

women who may be at a higher risk of recurrent UTI. 

In our study, 239 patients (35.4%) experienced recurrent UTIs, whereas 435 patients (64.5%) 

experienced a single episode. The prevalence of comorbidities among UTI patients was notable, with 

hypertension being the most common (57.4%), followed by diabetes (43.1%) and heart failure (30.4%). 

These findings highlight the potential relationship between chronic health conditions and 

susceptibility to UTI. 

Several risk factors have been identified as contributing to recurrent UTI, including incomplete 

bladder emptying, recent urinary catheterization, urological or gynecological procedures, 

immobilization, and neurogenic bladder. This study also revealed the most common uropathogens 

responsible for these infections. Escherichia coli was the predominant pathogen, isolated in 40.2% of 

the cases, followed by Klebsiella pneumoniae (15.7%) and Enterococcus faecalis (11.4%). Notably, E. coli 

was the most prevalent organism in both single-episode and recurrent UTI cases, consistent with 

other studies in the field [21–23]. This information is crucial for developing targeted prevention 

strategies and treatment approaches for UTI, particularly in patients with recurrent infections or 

underlying health conditions. 

4. Discussion 

This study delves into the intricate and prevalent issue of UTI in medical practice. This study 

aimed to identify and describe the risk factors and comorbidities associated with UTIs and recurrent 

UTI [15,16]. The findings revealed that advanced age and various comorbidities, including diabetes, 
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hypertension, heart failure, neurogenic bladder, and immobilization, were significantly associated 

with the occurrence of recurrent tract infections [16]. These results align with previous research 

conducted both within Romania and internationally, reinforcing the consistency of risk factors across 

populations and healthcare settings [16–19]. 

The significance of this study lies in its contribution to the existing body of knowledge on UTI 

and recurrent UTI, particularly in a Romanian context. By identifying specific risk factors and 

comorbidities, healthcare providers can better assess and manage patients at higher risk of 

developing recurrent UTI [16,17]. This information can be invaluable in developing targeted 

prevention strategies, improving patient care, and potentially reducing the burden of UTI on both 

patients and healthcare systems [17]. 

Furthermore, the consistency of findings with previous studies suggests that these risk factors 

may be universally applicable, allowing for more standardized approaches to UTI prevention [18,19]. 

Patients with recurrent urinary tract infections (UTIs) in our cohort were significantly older than 

those with single episodes, consistent with existing literature that demonstrates a higher frequency 

of recurrent UTIs in individuals over 65 years of age. This trend is further supported by international 

studies, which indicate an increased prevalence of 20% among women aged ≥ 65 years [18–20]. Our 

findings revealed that recurrent UTIs were particularly prevalent among older females, affecting 

32.6% of the sample population. This percentage is notably higher than that reported in previous 

retrospective studies, which reported that 20% of adults with recurrent UTIs were females over 65 

years of age [18–20]. 

This study identified several risk factors associated with recurrent UTIs, consistent with 

previous reports. These factors include diabetes, chronic renal failure, immobilization, heart failure, 

and neurogenic bladders. The higher prevalence of recurrent UTIs in older females underscores the 

importance of targeted preventive strategies and management approaches [20–22]. 

Urinary tract infections, particularly recurrent UTI, can have a profound impact on women’s 

quality of life and affect both their physical and mental well-being. The symptoms of UTI, including 

dysuria, bladder pain, urinary urgency, and frequency, are not only physically uncomfortable but 

also emotionally distressing [20]. These symptoms can significantly disrupt daily activities, leading 

to a loss of productivity and time off work. Studies have shown that women may experience limited 

activity for 1-2 days per UTI episode, resulting in approximately three lost workdays annually [20,21]. 

Physical discomfort associated with UTI can be severe and debilitating. Dysuria, or painful urination, 

can make basic bodily functions a source of distress. Bladder pain can range from mild discomfort to 

intense stabbing sensations that interfere with movement and concentration. The constant urge to 

urinate coupled with the frequent need to visit the bathroom can disrupt sleep patterns, leading to 

fatigue and decreased overall well-being [21]. In some cases, UTI can progress to more serious 

conditions, such as kidney infections, if left untreated, further compromising health and quality of 

life [21,22]. 

The impact of UTI extends beyond immediate physical symptoms. Women with recurrent UTI 

often find themselves in a constant state of vigilance and are always aware of the potential onset of 

another infection [20–22]. This hyperawareness can lead to changes in behavior such as excessive 

water consumption, frequent bathroom visits, and avoidance of certain activities or situations that 

they perceive as potential triggers for UTI [21,22]. Such lifestyle modifications, although sometimes 

necessary, can be restrictive and may contribute to a sense of loss of control over one’s life. The 

psychological toll of recurrent UTI in women was equally significant [22,23]. The unpredictable and 

painful nature of UTI episodes can induce anxiety and depression in up to 62% of female patients, 

with mental health scores below average in as many as 81% of women affected [22,23]. The high 

prevalence of mental health issues among women with recurrent UTI is a clear indication of the 

condition’s far-reaching psychological impact [21–23].  Constant worry about when the next 

infection might occur can lead to chronic stress, which, in turn, can weaken the immune system, 

potentially making women more susceptible to future infections and creating a vicious cycle [22]. 

Furthermore, recurrent UTI can strain personal relationships and intimacy. Approximately 34% 

of women with recurrent UTI report a negative impact on their physical sexual intimacy, while 57% 
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believe that the chronic and recurrent nature of the condition adversely affects other social 

relationships [21,22]. The impact on sexual intimacy is particularly significant as UTI can cause pain 

or discomfort during sexual intercourse, leading to avoidance of sexual activity [22]. This can create 

tension and misunderstanding in romantic relationships, potentially leading to feelings of guilt, 

inadequacy, or resentment [22,23]. 

The social implications of recurrent UTI extend beyond intimate relationships. Women may find 

themselves canceling social engagements, limiting travel, or avoiding certain activities because of the 

unpredictability of their symptoms [21–23]. This can lead to social isolation and a decreased sense of 

participation in enjoyable activities. Additionally, the stigma associated with UTI and the discomfort 

of discussing such personal health issues can make it challenging for women to seek support from 

friends and family, further exacerbating their feelings of isolation [22,23]. 

The economic impact of recurrent UTI is noteworthy. Beyond lost workdays, significant 

healthcare costs are associated with frequent doctor visits, diagnostic tests, and medications. For 

some women, the cost of managing recurrent UTI can be a substantial financial burden, particularly 

if they require specialized treatment or if their condition leads to complications requiring 

hospitalization [22–24]. 

Healthcare providers need to address not only the physical symptoms, but also the 

psychological and social aspects of the condition. This may include providing mental health support, 

offering guidance on managing the impact of the condition on relationships, and exploring both 

medical and lifestyle interventions to reduce the frequency of infections [23,24]. 

Repeated infections with the same uropathogen are a hallmark of recurrent tract infections, as 

observed across all bacterial species identified through culture methods [23]. This pattern of 

recurrence suggests that certain uropathogens possess mechanisms that persist within the urinary 

tract or recolonize it after the initial treatment. However, the frequency of such recurrences varies 

depending on the uropathogen involved [22,23]. 

This variation may be attributed to differences in virulence factors, antibiotic resistance profiles, 

or the ability of certain bacteria to form biofilms or invade bladder epithelial cells, thereby evading 

host immune responses and antibiotic treatment [23,24]. 

The lack of documented patient education on preventing recurrent urinary tract infections 

highlights a potential gap in comprehensive care for individuals with this condition [22,23]. 

Proper education on preventive measures, such as maintaining adequate hydration, practicing 

good hygiene, and adhering to prescribed treatment regimens, could significantly reduce the 

incidence of recurrent UTI [23,24]. This absence of documented education suggests a need for 

healthcare providers to implement and record structured patient education programs to empower 

patients to manage their condition effectively [24]. The referral patterns for gynecological 

evaluation in patients with recurrent UTI provide insights into the demographic distribution and 

management approach for this condition [23,24]. 

Patient education about proper hygiene practices, dietary modifications, and early recognition 

of symptoms can empower women to play a more proactive role in managing their condition [24]. 

The impact of recurrent UTI on women’s quality of life is complex and far-reaching, affecting their 

physical health, mental well-being, social relationships, and economic stability [24,25]. A 

comprehensive approach to managing this condition is essential to alleviate the burden on affected 

women and to improve their overall quality of life. By addressing both the medical and psychosocial 

aspects of recurrent UTI, healthcare providers can help women regain control over their health and 

well-being, ultimately leading to improved outcomes and better quality of life [25]. 

The impact of recurrent urinary tract infections on sexual function remains a critically 

understudied area within an already-neglected field of research. This gap in knowledge is 

particularly concerning, given the significant role that sexual activity plays in UTI occurrence and 

recurrence [25]. 

The established link between sexual intercourse and UTI has led many women to develop 

complex emotional responses to sex, including feelings of disgust and fear. These negative 
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associations can have far-reaching consequences, potentially disrupting intimate relationships and 

the overall quality of life [24,25]. 

Despite the lack of formal research, the importance of this topic is evident in patient-driven 

discussions in online support forums. Qualitative analyses of these forums have revealed that sex is 

a major concern for women with recurrent UTI [25,26]. 

The psychological impact of associating sexual activity with painful infections can be profound, 

leading to anxiety, decreased libido, and avoidance of intimate contacts [26,27]. Furthermore, the 

strain placed on relationships due to these issues can be substantial, affecting not only individuals 

with recurrent UTI but also their partners [27,28]. This disconnect between the lived experiences of 

patients and the focus of medical research highlights the urgent need for more comprehensive studies 

on the sexual and psychosocial implications of recurrent UTI [28,29]. 

5. Conclusions 

Urinary tract infection and recurrent UTI are common problems in outpatient’s visits especially 

in postmenopausal women. About one third of patients with recurrent UTI are male. Urology and 

gynecological referral were infrequently requested as part of the evaluation process for patients with 

recurrent UTI. There was a lack of use of other interventions such as topical estrogen in 

postmenopausal women. 

The overall process of caring of patients with recurrent UTI lacks adequate documentations and 

focus on individuals’ preference rather than an organized systematic approach. This highlights the 

need for improved standardization in the evaluation, treatment, and follow-up of patients with 

recurrent UTIs to ensure optimal outcomes and reduce the burden of this condition on both patients 

and healthcare systems. 

Limitations: It is important to note the limitations of our study, primarily its single-center 

retrospective nature, which may introduce selection bias. Future multicenter, prospective studies 

could provide more comprehensive insights into the prevalence and risk factors of recurrent UTIs 

across diverse populations. 
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