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Background: Recurrent urinary tract infections (rUTIs) are common complaints that burden the healthcare system. Reporting 
perceived knowledge and guidelines in concordance regarding the management of (rUTI) is essential for providing better healthcare 
and higher treatment rate. This study assesses the perceived knowledge, guidelines concordance, and physicians’ practices toward 
treatment of (rUTI) among physicians with different specialties.
Study Design: This questionnaire-based survey included residents, fellows, and consultants of various specialties across several 
regions in Saudi Arabia.
Results: A total of 419 physicians were included in the final analysis. In terms of age distribution, the majority were 28–38 years of age 
(159, 37.9%), followed by 18–28 years (99, 23.6%). Gender distribution was nearly balanced. The sample included a significant number of 
residents (182, 43.4%), consultants (173, 41.3%), and fellows (64, 15.3%). OBS/GYNE shows a significant presence of females (40.6%) 
and is notably represented in private hospitals or clinics (52.5%) and among fellows (40.6%) and consultants (32.4%). Infectious disease 
physicians had the highest perceived knowledge scores (3.83 ± 0.09), followed closely by urologists/urogynecologists (3.67 ± 0.48). 
Urologists/urogynecologists also reported the highest satisfaction (4.24 ± 0.83) and familiarity (2.89 ± 1.11) with new rUTI guidelines. 
Infectious disease physicians were most confident (3.50 ± 0.71) in communicating with patients about rUTI treatment options. In terms of 
practices and guideline adherence, obstetricians/gynaecologists were more likely to repeat urine sample tests for suspected contamination 
(3.73 ± 1.00) and less likely to treat asymptomatic bacteriuria (1.33 ± 0.59) the same as UTIs compared to other physicians. They also 
scored highest in conducting post-treatment tests for asymptomatic patients (3.21 ± 1.37) and recommending vaginal estrogen therapy for 
peri- and post-menopausal women to prevent UTIs (3.59 ± 1.06) among all specialties. Conversely, urologists and urogynecologists were 
more likely to discuss antibiotic prophylaxis (3.79 ± 0.89) and cranberry prophylaxis (3.71 ± 0.73) with their rUTI patients.
Conclusion: The findings highlight variations in knowledge, satisfaction, familiarity with guidelines, confidence in communication, 
and guideline concordance among different physician specialities regarding the management of UTIs and rUTIs.
Keywords: recurrent urinary tract infection, urologist, Saudi Arabia, gynecologists

Introduction
Urinary tract infections (UTI) are frequent urological complaints affecting approximately 60% of women at some point in 
their lifespan.1 Nearly 50% of women report a recurrence of UTI within 6–12 months, which not only causes discomfort 
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but also leads to financial strain and a negative impact on their quality of life.2,3 In Saudi Arabia, UTIs significantly 
burden the healthcare system, accounting 10% of all infections and it is the second most common reason for emergency 
department admissions4,5 Recurrent UTIs (rUTIs) are defined as at least 2 episodes of culture-positive acute bacterial 
cystitis in 6 months or a minimum of 3 episodes in 1 year,6,7 and the recurrence is directly proportional to the impact of 
the infections on the patients’ lives.8,9 Women are more prone to rUTI than men because of their shorter urethral length, 
anatomical proximity of the urethra to the anal canal, vaginal bacterial colonization, and post-menopausal status.1

rUTIs can have a significant impact on patient’s daily lives and emotional well-being. Studies have shown that rUTIs 
can lead to disruptions in daily activities, reduced productivity, and impaired quality of life.1,10 Patients often experience 
persistent symptoms, such as pain, discomfort, and the need for frequent urination, which can interfere with their ability 
to work, engage in social activities, and maintain their usual routines. The emotional burden of rUTIs should not be 
overlooked. Patients with rUTIs have been found to experience higher levels of anxiety, depression, and frustration 
compared to those without recurrent infections.11,12

In addition, females are at a higher risk of Multidrug-resistant (MDR) and Pandrug-resistant (PDR) bacterial 
colonization when frequently exposed to antibiotics, the management of which can therefore become a challenge.13 

One local study in Saudi Arabia reported that antimicrobial susceptibility testing (AST) for E. coli resulted in more than 
fifty percent resistance to 10 out of 18 tested antibiotics. It showed the most resistance rates to aztreonam 85.2%, 
ampicillin 78.8%, and cephalexin 71.2%.14 It is essential for physicians to fully understand the management of rUTI and 
the specific diagnostic criteria to provide better evidence-based healthcare to patients diagnosed with the infection.

The American Urologic Association (AUA), the Canadian Urological Association (CUA), the Society of 
Urodynamics, and the Female Pelvic Medicine & Urogenital Reconstruction (SUFU) recently published new guidelines 
for the care of female patients with uncomplicated rUTI in 2019.15 They included 16 recommendations for the evaluation 
and management of patients with symptoms of rUTI, including a comprehensive assessment with an initial review of 
patient symptoms, asymptomatic bacteriuria, and choice of antibiotic drugs and prophylaxis. The guidelines also include 
non-antibiotic prophylaxis, follow-up management, and the application of vaginal estrogen. Moreover, they highlighted 
the importance of shared decision-making between patients and their physicians when discussing the treatment options 
for rUTI, as physicians should be familiar with the guidelines.

A recent study assessed the awareness of participants from different levels, including medical students, residents, and 
fellows, of the new guidelines and examined the degree of education and certainty in treating rUTI according to recent 
guidelines.16 The study found that the knowledge increased with advanced training and reported that most urology 
trainees were aware of the 2019 rUTI guidelines, compared to other residents, fellows, and medical students.

Understanding the degree of knowledge regarding the recent guidelines and the patterns of rUTI management is 
essential for providing better healthcare and a higher treatment rate. Thus, this study aims to explore the general 
awareness and confidence of medical trainees and physicians regarding the treatment of female patients with rUTI. It 
also aims to evaluate any differences in the perceptions of participants regarding rUTI management for pre-and post- 
menopausal women. These results can be used to facilitate further training and increase awareness among trainees when 
helping female patients reporting rUTI for the first time.

Materials and Methods
Study Design
This questionnaire-based study included physicians working in hospitals in several regions of Saudi Arabia. Physicians 
from several specialties at different training levels, including, residents, fellows, and consultants, were invited through 
Email to participate in the research between 1 March and 31 July 2022.

Study Processes and Data Source
The study aim was explained to all participants, who also provided informed consent before taking the questionnaire. 
Participation was voluntary and privacy was ensured.
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Data was collected using an online questionnaire. The questionnaires were adopted from a previous study,16 with a few items 
modified and adjusted for the Saudi population, such as place of residence, ethnicity, and race. Adaptation processes include 
providing culturally sensitive content and appropriate local work settings and environments. The final draft was piloted on ten 
participants at the xxxxxxxxxxxxxx to ensure clarity and check the time required for completion, and they were excluded from 
the final results. Minor changes were made to each of the feedback items. The required sample size was calculated using Raosoft. 
Based on a confidence level of 95%, a confidence interval of 0.05, the minimum required sample size was 278.

The questionnaire consisted of the following sections: (1) Informed consent; (2) Demographic information, including age, 
gender, level of training (residents, fellows, and consultants), current work setting, and work region/province;2 specialties which 
were grouped into urology/urogynecology, obstetrics/gynecology, infectious diseases, and other specialties; and3 UTI and rUTI 
management-related factors including number of patients with UTI and rUTI that a physician have seen per month, perceived 
level of knowledge about rUTI treatment, satisfaction with the new rUTI guidelines, the believe that rUTI guidelines will reduce 
the recurrence of UTIs and the financial burden, perceived familiarity with the updated rUTI guideline, perceived confidence in 
the effectiveness of communication with patients about rUTI treatment options, and physicians’ practices and guideline 
concordance for management of UTI and rUTI. The perceived level of knowledge about rUTI treatment and perceived familiarity 
with the updated rUTI guideline was assessed using a scale from 1 to 4 where 1 = no knowledge at all; 2= A little knowledge; 3= 
A moderate amount of knowledge; 4= A great deal of knowledge. The answers to satisfaction with the new rUTI guidelines 
consisted of 1 “very dissatisfied”, 2 “somewhat dissatisfied”, 3 “neither satisfied or dissatisfied”, 4 “somewhat satisfied”, and 5 
“very satisfied”. Agreement with the belief that rUTI guidelines will reduce the recurrence of UTIs and the financial burden was 
estimated with 5 replies (from 1 “disagree” to 5 “agree”). Perceived confidence in the effectiveness of communication with 
patients about rUTI treatment options was answered based on the options ranging from 1” not at all confident” to 4 “very 
confident. For physicians’ practices and guideline concordance for the management of UTI and rUTI, there were 6 items 
“repeating urine sample test when an initial urine specimen is suspect for contamination, treating asymptomatic bacteriuria, the 
same as UTIs, discussing prescribing antibiotic prophylaxis with rUTI patients, suggesting cranberry prophylaxis to women with 
rUTIs, performing a post-treatment test of cure urinalysis/culture for asymptomatic patients, and recommending vaginal estrogen 
therapy to reduce risk of future UTIs for peri- and post-menopause. The participants provided answers for each of these practice- 
related statements based on 5 Likert scales (1=never, 2=almost never, 3= sometimes, 4=almost always, 5=always).

This study was approved by the Institutional Review Board (IRB) of KSUMC under Project Number No E-22-6783.

Statistical Analysis
Data was analyzed using the SPSS 24.0 version statistical software. Descriptive statistics (frequencies and percentages) 
were used to outline categorical variables while means with standard deviations (SD) were reported for continuous data. 
Bivariate statistical analysis was performed using the appropriate statistical tests (chi-square or Fisher’s exact test). One- 
way analysis of variance (ANOVA) tests were used to test the differences in the UTI treatment-related factors (perceived 
knowledge, satisfaction, believe, perceived familiarity, perceived confidence, and disease management) between different 
specialities (urology/urogynecology, obstetrics/gynecology, infectious diseases, other specialties). P-value of <0.05 and 
95% CI were used to report the statistical significance and precision of the results.

Results
Study Sample’s Characteristics
Of the 744 healthcare workers who received the survey, 419 (56.32%) physicians were included in the analysis 
(Figure 1). The characteristics of the included participants are listed in Table 1.

The study included 419 participants with the majority aged 28–38 years (n=159, 37.9%), followed by those aged 18– 
28 years (n=99, 23.6%), 38–48 years (n=81, 19.3%), and those >48 years (n=80, 19.1%). Gender distribution was nearly 
balanced. The sample included a significant number of residents (n=182, 43.4%), consultants (n=173, 41.3%), and 
fellows (n=64, 15.3%). Approximately one-third of participants have seen more than 10 patients with UTIs per month 
while 10% of them have seen more than 10 patients with rUTIs per month (not tabulated).
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Differences in the Physicians’ Characteristics by Their Specialities
Table 2 demonstrates the main difference in our sample of physicians based on their specialities. Factors that were 
significantly different across specialities (urology/urogynecology, obstetrics/gynaecology, infectious diseases, and other 
specialities) included age, gender, medical position, current work setting, and work region.

All health care professionals who received the survey 
(n= 744)

Health care professionals who agree to participate 
(n= 705)

Participants who completed the survey (n= 565)

Eligible participants (n= 419)

Health care professionals who 
do not agree to participate

(n= 39

Participants who do not 
complete the survey (n= 140

Excluded participant based on 
eligibility criteria:

(Not physicians = 54)

(Medical students = 92)
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Figure 1 Sample flow chart.

Table 1 Main Characteristics of the Study Sample (N=419)

Characteristics Frequency %

Age (years)

≥18–28 99 23.6

>28–38 159 37.9
38–48 81 19.3

>48 80 19.1

Gender

Male 202 48.2
Female 217 51.8

(Continued)
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Differences in UTI and rUTI Management -Related Factors Based on Speciality
The differences in all UTI management-related factors between the groups of different specialities are presented in 
Table 3. Factors that were significantly associated with the type of speciality included number of patients seen with UTI 
and rUTI per month, perceived level of knowledge about rUTI treatment, satisfaction with the new rUTI guidelines, 
perceived familiarity with the updated rUTI guideline, perceived confidence in the effectiveness of communication with 
patients about rUTI treatment options, and physicians’ practices and guideline concordance for management of UTI and 
rUTI.

Overall, the average number of UTI cases that physicians have seen per month was 8 cases while the average number of 
rUTI cases was 4 cases. On average, physicians who have seen the highest number of cases with UTI specialized in urology 
or urogynecology (16 ± 12.19) followed by physicians who specialized in infectious diseases (14 ± 12.45). Likewise, 
physicians who have seen the highest number of cases with rUTI were urologists or uro-gynecologists (8 ± 6.07) followed 
by physicians who specialized in infectious diseases (6 ± 5.70). In general, physicians were moderately knowledgeable 
(3.19 ± 0.69) about rUTI treatment, somewhat satisfied (3.76 ± 0.81) with the new rUTI guidelines, a little familiar (2.00 ± 
0.96) with the updated rUTI guideline, confident (2.76 ± 0.89) in the effectiveness of their communication with patients 
about rUTI treatment options. Infectious diseases physicians had the highest score (3.83 ± 0.09) of perceived knowledge 

Table 1 (Continued). 

Characteristics Frequency %

Medical position

Resident 182 43.4

Fellow 64 15.3

Consultant 173 41.3

Years of experience in the current position

1–2 years 114 27.2

3–4 years 101 24.1

5–6 years 47 11.2
7 years and above 157 37.5

Current work setting

Tertiary hospital 59 14.1
Governmental hospital/ clinic 301 71.8

Private hospital / clinic 59 14.1

Work region/province

Central province 314 74.9
Western province 58 13.8

Eastern province 22 5.3

Northern province 11 2.6
Southern province 14 3.3

Specialty

Urology/Uro-gynaecology 26 6.3

OBS/GYNE 120 28.6
Internal medicine 90 21.5

Family medicine or general practitioner 62 14.8

Infectious disease 22 5.3
Surgical 22 5.3

Other specialty 77 18.4
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followed by urologists and uro-gynecologists (3.67 ± 0.48). Urologists and uro-gynecologists had highest scores in 
satisfaction (4.24 ± 0.83) and familiarity (2.89 ± 1.11) with the new rUTI guidelines compared to other specialties. 
However, infectious disease physicians had the highest scores of confidence (3.50 ± 0.71) in the effectiveness of their 
communication with patients about rUTI treatment options.

Regarding physicians’ practices and guideline concordance for the management of UTI and rUTI, obstetricians/ 
gynaecologists were more likely to repeat urine sample tests when an initial urine specimen is suspect for contamination 
as compared to the average score of physicians (3.73 vs 3.69). On the other hand, obstetricians/gynaecologists were less 
likely to treat asymptomatic bacteriuria, the same as UTIs (1.33 vs 2.36) as compared to other physicians in the sample. 
Also, obstetricians/gynaecologists reported the highest scores of performing a post-treatment test of cure urinalysis/ 
culture for asymptomatic patients (3.21 ± 1.37) and recommending vaginal estrogen therapy to reduce the risk of future 
UTIs for peri- and post-menopausal woman (3.59 ± 1.06) as compared to other specialities. However, urologists and 
urogynecologists had the highest scores for discussing prescribing antibiotic prophylaxis with their rUTI patients (3.79 ± 
0.89) and offering cranberry prophylaxis to women with rUTIs (3.71 ± 0.73).

Discussion
Antimicrobial resistance (AMR) and the emergence of multi-drug-resistant organisms are global problems which are 
becoming more significant due to the misuse of antibiotics in hospitals and communities. In Saudi Arabia, there has been 
a steady increase in extended-spectrum beta-lactamases Escherichia coli and Klebsiella pneumonia, the two most 

Table 2 Differences in the Physicians’ Characteristics by Their Specialities (N=419)

Characteristics Urology/ 
Urogynaecology

OBS/ 
GYNE

Infectious  
disease

Other P-value

N (%) N (%) N (%) N (%)

Age (years) 0.001a

≥18–28 7 (7.1%) 16 (16.2%) 0 (0.00%) 76 (76.8%)

>28–38 8 (5.0%) 49 (30.8%) 15 (9.4%) 87 (54.7%)

38–48 7 (8.65) 26 (32.1%) 5 (6.2%) 43 (53.1%)
>48 4 (5.0%) 29 (36.3%) 2 (2.5%) 45(56.3%)

Gender <0.001*

Male 17 (8.4%) 32 (15.8%) 12 (5.9%) 141 (69.8%)
Female 9 (4.1%) 88 (40.6%) 10 (4.6%) 110 (50.7%)

Medical position <0.001*

Resident 9 (4.9%) 38 (20.9%) 1 (0.5%) 134 (73.6%)
Fellow 2 (3.1%) 26 (40.6%) 5 (7.8) 64 (48.4%)

Consultant 15 (8.7%) 56 (32.4%) 16 (9.2%) 86 (49.7%)

Years of experience in the current position 0.136*
1–2 years 4 (3.5%) 31 (27. %) 6 (5.3%) 73 (64.0%)

3–4 years 9 (8.9%) 20 (19.8%) 4 (4.0%) 68 (67.3%)

5–6 years 4 (8.5%) 19 (40.4%) 1 (2.1%) 23 (48.9%)
7 years and above 9 (5.7%) 50 (31.8%) 11 (7.0%) 87 (55.4%)

Current work setting 0.001*

Tertiary hospital 4 (6.8%) 18 (30.5%) 5 (8.5%) 32 (54.2%)
Governmental hospital/ clinic 18 (6.0%) 71 (23.6%) 15 (5.0%) 197 (67.4%)

Private hospital / clinic 4 (6.8%) 31 (52.5%) 2 (3.4%) 22 (37.3%)

Work region/province 0.007*
Central province 18 (5.7%) 88 (28.0%) 14 (4.5%) 194 (61.8%)

Western province 2 (3.4%) 23 (39.7%) 2 (3.4%) 31 (53.4%)
Eastern province 2 (9.1%) 5 (22.7%) 2 (9.1%) 13 (59.1%)

Northern province 4 (36.4%) 2 (18.2%) 0 (0.0%) 5 (57.1%)

Southern province 0 (0.0%) 2 (14.3%) 4 (28.6%) 8 (57.1%)
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common causes of UTI.17 The emergence of AMR in Saudi Arabia is of particular global public health importance due to 
the annual Hajj.18 The use of antibiotics and treatment of common infections, such as UTI, are affected by numerous 
factors, including the knowledge and practice of physicians towards antibiotic use.19

Assessing physicians’ knowledge of rUTI guidelines is valuable from a scientific perspective, as it can help identify 
knowledge gaps, inform clinical practice, and evaluate the effectiveness and uptake of these guidelines in real-world 

Table 3 Differences in the Urinary Tract Infection (UTI) Treatment Related Factors (Perceived Knowledge, Satisfaction, Believe, 
Perceived Familiarity, Perceived Confidence, and Disease Management) Based on Physicians’ Specialities (N=419)

Characteristics Total Urology/Urogynaecology OBS/GYNE Infectious disease Other P-value

Mean ± SD Mean ± SD Mean ± SD Mean ± SD Mean ± SD

Number of patients with UTI per month

8 ± 8.84 16 ± 12.19 7 ± 0.81 14 ± 12.45 6 ± 7.78 <0.001

Number of patients with rUTI per month

4 ± 4.47 8 ± 6.07 3 ± 0.34 6 ± 5.70 3 ± 4.30 <0.001

Perceived level of knowledge about rUTI treatment (from 1 “not knowledgeable at all” to 4 “a great deal of knowledge”).

3.19 ± 0.69 3.67 ± 0.48 3.25 ± 0.67 3.83 ± 0.09 3.06 ± 0.68 <0.001

Satisfaction with the new rUTI guidelines (from 1 “very dissatisfied” to 5” very satisfied”).

3.76 ± 0.81 4.24 ± 0.83 3.81 ± 0.78 3.60 ± 0.84 3.69 ± 0.82 0.049

Agreement with the belief that rUTI guidelines will reduce the recurrence of UTIs and the financial burden (from 1 “disagree” to 5 “agree”).

4.12 ± 0.84 4.29 ± 0.85 4.15 ± 0.85 4.00 ± 0.94 4.09 ± 0.84 0.765

Perceived familiarity with the updated rUTI guideline published in April 2019 (from 1 “no knowledge at all” to 4 “a great deal of knowledge”).

2.00 ± 0.96 2.89 ± 1.11 1.96 ± 0.87 2.70 ± 1.33 1.93 ±0.96 <0.001

Perceived confidence in the effectiveness of his/her communication with patients about rUTI treatment options (from 1” not at all confident” to 4 

“very confident”

2.76 ± 0.89 3.29 ± 0.69 2.80 ± 0.86 3.50 ± 0.71 2.64 ± 0.90 0.001

Physicians’ practices and guideline concordance for management of UTI and rUTI (from 1 “never” to 5 “always”)

1. Repeating urine sample test when an initial urine specimen is suspect for contamination

3.69 ± 1.08 3.50 ± 1.16 3.73 ± 1.00 3.44 ± 1.24 3.55 ± 1.10 <0.001

1. Treating asymptomatic bacteriuria, the same as UTIs

2.36 ± 1.18 2.97 ± 1.25 1.33 ± 0.59 2.17 ± 1.05 2.17 ± 1.05 <0.01

1. Discussing prescribing antibiotic prophylaxis with his/her rUTI patients

3.31 ± 1.15 3.79 ± 0.89 3.63 ± 1.09 3.44 ± 0.88 3.08 ± 1.18 0.004

1. Suggesting cranberry prophylaxis to women with rUTIs

2.91 ± 1.30 3.71 ± 0.73 3.25 ± 1.32 2.78 ± 0.67 2.65 ± 1.31 0.001

1. Performing a post-treatment test of cure urinalysis/culture for asymptomatic patients.

2.36 ± 1.29 2.14 ± 1.29 3.21 ± 1.37 1.44 ± 0.73 2.00 ± 1.04 <0.001

1. Recommending vaginal estrogen therapy to reduce risk of future UTIs for peri- and post-menopausal woman.

2.74 ± 1.29 3.14 ± 1.35 3.59 ± 1.06 2.44 ± 1.42 2.26 ± 1.14 <0.001
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settings. Evaluating physicians’ knowledge can also reveal potential barriers and facilitators to the implementation of 
rUTI guidelines, which can guide the design and focus of future research studies aimed at improving the management of 
this common and recurrent condition. By understanding the current knowledge and practices of physicians, researchers 
and policymakers can develop more effective strategies to enhance clinical decision-making and ultimately lead to better 
patient outcomes.

The release of the 2019 guidelines (AUA/CUA/SUFU) provides physicians with an evidence-based management plan 
of rUTI aimed at decreasing the risk of antibiotic resistance. Additionally, it offers options for both antibiotic and non- 
antibiotic treatments and enhances the overall quality of life for patients with rUTIs.15 This study highlights the current 
perceived knowledge of physicians in the treatment process of rUTI patients, as well as their familiarity, satisfaction, and 
concordance with these guidelines among different specialties.

On average, physicians in our sample have seen about 8 cases of UTI and 4 cases of rUTI per month. They perceived 
their knowledge about rUTI treatment as moderate, were somewhat familiar with the new rUTI guidelines, and expressed 
satisfaction with them. Additionally, they were confident in the effectiveness of their communication with patients about 
rUTI treatment options.

Specialties of physicians who have seen the highest numbers of cases with UTI and rUTI were urology/urogynecol
ogy and infectious disease. Physicians with these specialties perceived their knowledge about rUTI treatment as a great 
deal of knowledge and they thought that they were familiar with new guidelines of rUTI treatment. Also, they were 
confident in the effectiveness of their communication with patients about rUTI treatment options. Consistent with this 
finding, a previous study reported that most urology trainees were more knowledgeable of recent guidelines than non- 
urology residents and fellows.16 However, other physicians may see at least 3 cases of rUTI per month so raising 
awareness and knowledge among them is essential for a robust healthcare system, especially primary healthcare 
physicians as they represent the first line of approach for patients with simple UTI or rUTI.

When it comes to guidelines concordance, obstetricians/gynaecologists and urologists/urogynecologists were more 
likely to follow guidelines as compared to other specialists. Obstetricians/gynaecologists almost always repeat urine 
sample tests when an initial urine specimen is suspected of contamination (3.73 ± 1.00). Also, obstetricians/gynecologists 
had never treated asymptomatic bacteriuria (ASB) the same as UTI cases (1.33 ± 0.59). For the management of rUTI, 
non-pharmacological modalities have been shown to decrease antibiotic resistance in patients with rUTI. In 2015, the 
World Health Organization (WHO) released a global action plan aimed at decreasing the AMR.20 Recently, cranberries 
have been widely studied in randomized clinical trials.21 Current study showed that physicians in general were some
times prescribing cranberry prophylaxis to women with rUTI while urologists/urogynecologists almost always recom
mended cranberry prophylaxis for women with rUTI (3.79 ± 0.73).

This suggests a lack of knowledge among other specialities regarding the mechanism of action of proanthocyanidins 
(PACs) present in cranberries and their ability to prevent the adhesion of bacteria to the urothelium.22–24 Thus, physicians 
should be aware of non-pharmacological options, such as different cranberry formulas, including oral juice and tablet 
formulations.

Regarding the management of rUTI in post-menopausal women, vaginal topical estrogen has been proven to reduce 
the risk of rUTI.22 However, only obstetricians/gynaecologists almost always recommended vaginal estrogen therapy to 
reduce the risk of UTIs for peri- and post-menopausal women (3.59 ± 1.06), while other specialists sometimes 
(urologists/urogynecologists) or almost never (all other physicians) suggested this therapy for peri- and post- 
menopausal women.

Consistent with our results, a study conducted among physicians in the United States showed that specialties except 
obstetrics/gynaecology and urology had low rates of guideline concordance during the management of uncomplicated 
UTI cases.25 Also, a study in general medical wards of New Zealand demonstrated that the prescribers had low rates of 
guidelines concordant in their diagnosis and treatment of UTI cases.26

This could be explained by the fact that they were less exposed to patients who need topical vaginal estrogen and 
therefore less familiar with the advantages of this preventive therapy for the post-menopausal group.

The current study provides valuable insights, but it has several limitations, including response bias, selection bias, 
geographic limitation, cross-sectional design, lack of objective assessment, limited depth of responses, and potential non- 
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response. To address these limitations, future research could incorporate more robust methodologies, such as objective 
assessments, longitudinal designs, and a broader geographic representation, to provide a more comprehensive under
standing of physicians’ knowledge and practices regarding UTI therapy guidelines. Addressing these limitations could 
enhance the robustness and applicability of the findings, leading to a more accurate and actionable understanding of the 
challenges and opportunities in improving UTI therapy guidelines adherence among healthcare providers in Saudi 
Arabia. The recent guidelines were released three years ago, and responses may be affected by recall bias. Further 
research analyzing qualitative data may provide a better understanding of physicians’ knowledge about the management 
of rUTI and the gaps that need to be filled to provide patients with an optimal healthcare plan. Enhancing adherence to 
guidelines and increasing knowledge among physicians can be achieved by increasing education among physicians 
through campaigns, ground rounds and emphasizing on national awareness UTI day (November 21st). Since patients 
diagnosed with rUTI may seek medical care from any physician, it is essential to increase awareness about the recent 
guidelines to manage cases with rUTI and promote guidelines concordance in physicians’ practices for optimal women’s 
health care.

Conclusions
The AUA/CUA/SUFU guidelines have provided a great understanding of how to manage patients with rUTI, together 
with clear instructions on how to decrease the uncertainty surrounding rUTI management for various medical specialities 
in Saudi Arabia. Notably, urologists/urogynecologists and physicians specializing in infectious diseases are more likely 
to treat rUTI cases and possess a high level of perceived knowledge. In contrast, obstetricians/gynaecologists are more 
adherent to guidelines in their rUTI management practices. However, other physicians report low perceived knowledge 
and familiarity with updated guidelines, indicating a need for targeted educational activities and self-directed learning to 
ensure they provide evidence-based rUTI treatment plans. Enhancing the knowledge and guideline adherence among all 
specialities could significantly improve patient outcomes by ensuring consistent and effective management of rUTIs, 
ultimately contributing to a reduction in antibiotic resistance and enhancing the overall quality of care for women 
suffering from this condition.
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