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Abstract


Background and Objectives: The significant prevalence of Lower Urinary Tract Symptoms (LUTS), erectile dysfunction (ED), and associated adverse effects calls for increased attention in primary care settings. In Greece, there is a lack of sufficient data for LUTS and ED screening in primary care. Therefore, the aim of our study was to estimate the prevalence of LUTS and ED, identify associated risk factors, and evaluate their impact on quality of life among adult primary healthcare users aged 40 years and older in Crete, Greece. Materials and Methods: A cross-sectional study was conducted to explore the prevalence of LUTS and ED in 1746 primary health care users visiting rural primary health care practices in Crete, Greece. Participants underwent a comprehensive evaluation including demographic parameters, screening for LUTS utilizing the validated International Prostate Symptoms Score (IPSS) questionnaire and for ED using the International Index of Erectile Function (IIEF-5), in males, and for urinary incontinence in women with the International Consultation on Incontinence Questionnaire–Urinary Incontinence Short Form (ICIQ-UI SF). Participants with a prior diagnosis of LUTS or ED were excluded (n = 183). Results: Out of 536 participants finally included (n = 1746 screened), 32% of males and 36% of females exhibited moderate to severe LUTS. Following adjustments, we identified advanced age, retirement, and the presence of diabetes type 2 as factors associated with the occurrence of LUTS in men. Patients with LUTS also had a substantially increased likelihood of experiencing ED. Moreover, it was observed that women with hypertension or diabetes type 2 and lower education levels face an increased likelihood of developing LUTS, which adversely affects their quality of life. Conclusions: In conclusion, the findings of this study reveal a high occurrence of LUTS and ED in adults aged 40 years and older who utilize primary healthcare services, with a negative impact on their quality of life.
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1. Introduction


Non-neurologic Lower Urinary Tract symptoms (LUTS) encompass a wide range of symptoms, such as storage, voiding, and incontinence symptoms, with the majority of patients presenting a combination of these symptoms [1]. These symptoms are more prominent and have a tendency to worsen as individuals age [2]. According to a recent meta-analysis that examined the prevalence of LUTS worldwide, approximately 63.2% of individuals in the general population had any type of LUTS, and 31.3% experienced symptoms of moderate-to-severe intensity [3].



LUTS are usually not life-threatening but can interfere with daily functioning, socialization [4], and mental well-being [5], thereby adversely affecting an individual’s health-related quality of life (HRQOL) [6]. More specifically, research conducted in the USA, the UK, and Sweden revealed that LUTS were linked to increased levels of anxiety and depressive symptoms as well as decreased HRQOL [7]. In a recent study, latent class analysis was employed to categorize LUTS among primary care patients into distinct classes and then compare the HRQOL differences between these classes [8]. The study revealed that a significant proportion of primary care patients (nearly 75%) experienced varying degrees of LUTS. Six distinct LUTS classes were identified, including “asymptomatic” (26.0%), “mild symptoms” (22.6%), “moderate multiple symptoms” (17.0%), “urgency symptoms” (13.8%), “urinary incontinence” (12.0%), and “severe multiple symptoms” (8.6%). Differences were found in the gender distribution and prevalence of the cardiovascular disease across classes, with patients experiencing “severe multiple symptoms” and “urinary incontinence” reporting the lowest HRQOL. It is also crucial to highlight that LUTS can have a hidden neurological cause in patients without a formally diagnosed neurological disorder (“occult neurology”) [9] or hide another underlying medical condition like cardiovascular disease or diabetes type 2 [10].



In males, a variety of symptoms originating from disorders and diseases impacting the bladder, prostate, and urethra collectively fall under the umbrella term LUTS [11,12]. They are bothersome and increase the risk of falls [13] and psychological distress, negatively affecting quality of life [7], while also imposing a substantial economic burden on patients and healthcare systems [14,15]. Although there is a wide range of conditions that can primarily manifest as LUTS, traditionally, LUTS in males have primarily been associated with benign prostatic hyperplasia (BPH) [16]. Importantly, LUTS secondary to BPH (BPH-LUTS) has been acknowledged as an independent risk factor for ED [17], further exacerbating the decline in HRQOL for these patients. It appears that LUTS, particularly nocturia, manifest prior to erectile dysfunction (ED) in a 15-year longitudinal study conducted on elderly men [17].



In females, LUTS are also prevalent, with a significant number of women experiencing symptoms of urinary incontinence (UI). Urinary incontinence is characterized by the involuntary leakage of urine. The prevalence of this condition increases with age, ranging from 17% in women over 20 years old to 38% in those aged 60 years or older [18,19,20]. Merely 25% of women experiencing UI actively pursue medical attention, and the postponement of seeking treatment can extend to multiple years [21]. Untreated UI is correlated with falls, fractures, depression, and sleep disturbance [22,23,24]. These symptoms have a profound impact on individuals and society, causing distress, embarrassment, and significant costs [25].



LUTS are anticipated to be initially assessed and managed in primary care settings. Nonetheless, the assessment of LUTS and the implementation of conservative measures in primary care are limited and inconsistent [26,27]. Indeed, the level of adherence to recommended standards of care for LUTS among men in primary care seems to be low, particularly among older men who have a higher prevalence of LUTS [26]. Among women experiencing LUTS, only 23% receive any form of treatment in primary care [21]. Therefore, in order to address suboptimal LUTS management, heightened attention from primary care physicians is expected. Consequently, active screening for LUTS in primary care should be considered in order to identify patients exhibiting symptoms that could benefit from treatment, resulting in improvements in quality of life, decreased long-term morbidity, and potential savings in medical resources [28]. However, it is crucial for primary care physicians to have practical resources that can aid in the assessment of LUTS and improve patient involvement in lifestyle changes and conservative (non-surgical) management interventions [27]. Symptom questionnaires are standard instruments that can be utilized for assessing male and female LUTS, identifying symptom variations, and continuously monitoring treatment effectiveness [29,30].



In Greece, there are limited data available for LUTS screening in primary care [31,32,33]. Therefore, our study aimed to assess the prevalence of LUTS, specifically symptoms of benign prostatic hyperplasia (BPH) and erectile dysfunction in men and UI in women, in a primary health care center in Greece. Additionally, we aimed to analyze the association between LUTS and other long-term diseases and their influence on the quality of life of these individuals.




2. Materials and Methods


2.1. Study Participants


A cross-sectional study employing a quantitative survey was conducted to examine the prevalence of LUTS in 1738 primary health care users visiting eight rural primary health care practices in Moires, Crete, Greece, from January to September 2021. Participants were required to meet the following criteria to be included: (a) be aged ≥40 years, and (b) be able to provide written informed consent. Participants were excluded if they refused to participate, had severe neurological or mental disease, malignancy, severe cardiovascular disease, were pregnant, or had a poor understanding of the Greek language.




2.2. Data Collection


Participants underwent a comprehensive evaluation that assessed demographic parameters, such as age and gender, comorbidities (including previous physician-based diagnosis for BPH, ED, or UI), level of education, and work status (including the presence of manual work). The male participants underwent initial screening for LUTS utilizing the validated International Prostate Symptoms Score (IPSS) questionnaire. The International Index of Erectile Function (IIEF-5) was utilized for the assessment of ED in males. For the evaluation of urinary incontinence in women, the International Consultation on Incontinence Questionnaire–Urinary Incontinence Short Form (ICIQ-UI SF) was implemented. Each participant’s evaluation lasted roughly 20 to 30 min. The questionnaires employed and interviews conducted were all conducted in the Greek language. Participants completed and responded to all the questionnaires based on their symptoms during the interview.




2.3. Study Tools and Outcomes


2.3.1. The International Prostate Symptom Score (IPSS)


The IPSS is an eight-item questionnaire widely employed for the screening, diagnosis, and monitoring of symptoms linked to benign prostatic hyperplasia and LUTS [34,35]. The seven items of the IPSS were employed to assess LUTS in males, specifically incomplete bladder emptying, frequency, intermittency, urgency, weak stream, straining to void, and nocturia. The answers are given points on a scale of 0 to 5. The overall score ranges from 0 to 35, representing the spectrum from asymptomatic to highly symptomatic. A score that is equal to or greater than 8 indicates the presence of clinically significant LUTS. The IPSS values were classified as mild (scores 0–7), moderate (scores 8–19), and severe (scores 20–35) LUTS. Furthermore, the IPSS incorporates an 8th question, a quality-of-life assessment, in the form of a single 7-point scale question, inquiring about the patient’s hypothetical feelings if they were to live with their current urinary condition for the rest of their life. The Likert scale was used to measure the quality-of-life score, ranging from 0 (delighted), 1 (pleased), 2 (mostly satisfied), 3 (mixed about equally satisfied and dissatisfied), 4 (mostly dissatisfied), 5 (unhappy) and 6 (terrible). The IPSS questionnaire has been translated and validated for the purpose of assessing LUTS in the Greek population [36].




2.3.2. International Index of Erectile Function


The IIEF-5 is a simplified and standardized questionnaire employed to diagnose and evaluate the severity of ED [37]. The IIEF-5 questionnaire consists of five questions, each of which can be scored from 0 or 1 (representing the worst) to 5 (representing the best). The final score ranges from 1 to 25 points, with a lower score indicating a deterioration in erectile function and a score ≤ 21 confirming the presence of erectile dysfunction. Furthermore, ED is classified based on the overall score as severe (score 0–7), moderate to severe (score 8 to 11), mild to moderate (score 12 to 16), mild (score 17 to 21), and absent (score 22 to 25). The IIEF-5 questionnaire has been translated and validated for the purpose of assessing ED in the Greek population [38].




2.3.3. International Consultation on Incontinence Questionnaire–Urinary Incontinence Short Form (ICIQ-UI SF)


ICIQ-UI SF is a questionnaire that is relatively concise, composed of six items, encompassing two demographic items and three items for rating symptoms experienced in the past 4 weeks (frequency of UI episodes, amount of leakage, and overall impact of UI). The total score obtained from these three items corresponds to the ICIQ-UI-SF score, which has a range of 0 to 21 points. A higher score indicates a greater severity of symptoms and a more significant impact on the quality of life for women [39]. The sixth item corresponds to the self-diagnostic question concerning the type of UI and is not taken into account when calculating the final score. The ICIQ-UI SF questionnaire has undergone translation and validation for the specific purpose of evaluating UI within the Greek population [40].





2.4. Procedure


The participants who were included in the study were provided with information about the study’s objectives during their visit. Following their agreement to participate, they proceeded to submit written consent and anonymously complete the questionnaires. No compensation was given for their participation. In an effort to minimize the influence of social desirability bias, participants were provided with guidance to place their completed study materials into a non-transparent container situated outside the office.



This study adhered to the guidelines specified in the Declaration of Helsinki and received approval from the University of Crete Research Ethics Committee (REC-UOC) (Protocol Number: 141/11 July 2019). Written, informed consent was obtained from all subjects.




2.5. Statistical Analysis


Our analysis was restricted to only those participants who had completed all the questionnaires. In the case of continuous variables with a normal distribution, the results are reported as the mean ± standard deviation (SD); conversely, for variables without a normal distribution, the median (25–75th percentile) was employed. The presentation of qualitative variables involves the use of an absolute numerical value, usually expressed as a percentage. To conduct comparisons between groups, we utilized a two-tailed t-test for independent samples (when data followed a normal distribution) or a Mann–Whitney U-test (when data did not follow a normal distribution) for continuous variables. Furthermore, the chi-square test was employed for categorical variables. Binomial logistic regression was employed to analyze the factors associated with LUTS and ED while accounting for various potential explanatory variables, including age, gender, presence of chronic disease, work status, and level of education. Multicollinearity among the predictors was assessed using collinearity statistics to ensure that the collinearity between predictor variables was within the acceptable range, as indicated by the tolerance value variance inflation factor. Results were deemed significant if the p-values were less than 0.05. Data were analyzed using SPSS software (version 25, SPSS Inc., Chicago, IL, USA).





3. Results


3.1. Patient Characteristics


A total of 1746 consecutive adult primary health care users visiting eight primary health care practices, regardless of their reason for visit, were invited to participate in the study. Based on the inclusion criteria, a total of 1210 patients were excluded (Figure 1). Of the patients excluded, 575 were follow-up visits from existing patients, and 301 were younger than 40 years old. Out of the remaining 870 eligible subjects, 110 (12%) had severe neurological, mental, cardiovascular, or oncologic conditions, while 183 (21%) had previously received a diagnosis of LUTS, and 41 (5%) declined to participate.



The final study population involved 536 participants, with a male representation of 206 (38%). Participants’ ages varied between 40 and 97 years; 125 (23%) were aged 40–50, 150 (28%) were aged 51–64, and 261 (49%) were aged ≥65 years. A substantial portion (71%) of patients had educational backgrounds exceeding primary school, and almost half (48%) were retired, with a median retirement period of 10 (5, 15) years. In the context of chronic diseases, the prevalence of at least one chronic disease was observed in 346 patients (65%). Table 1 provides a further description of the socio-demographic characteristics and health status factors of the 536 participants.




3.2. LUTS in Male Population


The IPPS questionnaire was completed by 206 out of 219 male participants, resulting in a response rate of 94%. Total IPSS scores ranged between 0 and 28, with a median score of 3 (0, 9) (Table 2).



A considerable proportion of patients (n = 115, 56%) had at least one symptom of LUTS (IPPS score ≥ 1). A total of 139 (68%) reported mild symptoms, while 91 (44%) were identified as asymptomatic (IPPS score: 0). IPSS scores varied significantly among different age groups, as shown in Figure 2. The prevalence of moderate to severe LUTS (defined as IPSS ≥ 8) was found to be as high as 82% among participants aged 60 years or older.



The group of men with moderate-to-severe LUTS (IPPS score ≥ 8, 32%) was characterized not only by advanced age but also by lower education and lower rates of manual work when compared to their non-LUTS counterparts. Hypertension, diabetes type 2, atrial fibrillation, and hyperlipidemia were all found to be more prevalent in men with LUTS; however, there were no statistically significant differences between the LUTS and non-LUTS groups in terms of COPD/asthma, depression, or rheumatologic disease. Table 3 provides an overview of the detailed baseline characteristics.



Following adjustment for confounding factors, the presence of moderate-to-severe LUTS was found to be independently associated with older age (OR = 1.076, 95% CI 1.039–1.114; p < 0.001), retirement (OR = 4.010, 95% CI 1.310–12.281; p = 0.015), the presence of at least one chronic disease (OR = 2.313, 95% CI 1.082–4.943; p = 0.03), and diabetes type 2 (OR = 5.121, 95% CI 2.125–12.338; p < 0.001). Furthermore, it is worth noting that 25% of the participants experienced a decline in their quality of life (IPSS quality of life score ≥ 3) as a consequence of urinary symptoms (Table 2), and this was found to have a strong independent correlation with the IPPS score (OR = 1.404, 95% CI 1.256–1.569).




3.3. Erectile Dysfunction in Male Population


The IIEF-5 questionnaire was completed by 199 out of 219 male participants, yielding a response rate of 91%. Total IIEF-5 scores ranged between 0 and 25, with a median score of 10 (4, 20) (Table 2). A significant percentage of patients (84%) indicated at least mild ED (IIEF-5 score ≤ 21), whereas 63% indicated moderate to severe ED. The group of men with moderate-to-severe ED was characterized by advanced age, a lower level of education, and higher retirement rates when compared to their non-ED counterparts. There were no statistically significant differences between the ED and non-ED groups in terms of chronic diseases, including hypertension, atrial fibrillation, COPD/asthma, diabetes type 2, depression, hyperlipidemia, or rheumatologic disease. The detailed baseline characteristics are summarized in Table 4.



Following adjustment for confounding factors, the presence of moderate-to-severe ED was found to be independently associated with the age of ≥60 years (OR = 2.248, 95% CI 1.042–5.658; p = 0.040) and retirement (OR = 6.949, 95% CI 2.475–19.505; p < 0.001).



It is important to highlight that the IIEF score was greatly influenced by the severity of LUTS (Figure 3). Furthermore, patients with LUTS (moderate to severe IPPS) had a significantly higher prevalence of ED, with 76% compared to 55% observed by those without LUTS (p = 0.006). The presence of LUTS was found to be the most significant predictor of erectile dysfunction (OR = 2.393, 95% CI 1.091–5.249; p = 0.030), followed by age ≥60 years (OR = 1.731, 95% CI 0.918–3.263; p = 0.040).




3.4. LUTS in Female Population


The ICIQ-UI-SF was completed by 342 out of 358 female participants, resulting in a response rate of 96%. Total ICIQ questionnaire scores ranged between 0 and 28, with a median score of 3 (0, 8) (Table 2). A considerable proportion of participants (51%) reported slight to moderate symptoms, while 142 (42%) were identified as asymptomatic (ICIQ score: 0). The group of females with moderate-to-severe LUTS (36%) was characterized by advanced age, lower education, and higher unemployment rates when compared to their non-LUTS counterparts. Hypertension, diabetes type 2, and hyperlipidemia were all found to be more prevalent in females with LUTS; however, there were no statistically significant differences between the LUTS and non-LUTS groups in terms of COPD/asthma, depression, atrial fibrillation, or rheumatologic disease. Table 5 provides an overview of the detailed baseline characteristics.



Following adjustment for confounding factors, the presence of moderate-to-severe LUTS was found to be independently associated with lower education (OR = 2.738, 95% CI 1.309–5.730; p = 0.007), the presence of at least one chronic disease (OR = 2.387, 95% CI 1.334–4.271; p = 0.003), hypertension (OR = 1.763, 95% CI 1.004–3.094; p = 0.048), and diabetes type 2 (OR = 2.873, 95% CI 1.434–5.758; p = 0.003). Furthermore, it is worth noting that 31% of the participants experienced a decline in their quality of life as a consequence of urinary symptoms (Table 2), and this was found to have a strong independent correlation with the ICIQ-UI-SF score (OR = 2.329, 95% CI 1.858–2.920, p < 0.001).





4. Discussion


The aim of our study was to analyze the prevalence of LUTS, UI, and ED, identify associated risk factors, and evaluate their impact on quality of life among 536 finally included out of 1746 initially screened adult primary healthcare users aged 40 years and above in Greece. The results showed that 32% of males and 36% of females exhibited clinically significant LUTS and UI, respectively. Following adjustments, we identified advanced age, retirement, and the presence of diabetes type 2 as factors associated with the occurrence of LUTS in men. Moreover, a significant positive association was identified between LUTS in males and the presence of ED, thereby having considerable implications for the quality of life of these patients. On the other hand, women with hypertension, type 2 diabetes, and lower education were found to be at a higher risk for developing UI, which in turn negatively impacts their quality of life.



The prevalence of LUTS has been assessed through multiple large-scale population-based studies conducted in various geographical regions across the globe. These studies consistently indicate a high prevalence of LUTS among males aged ≥40 years globally (62–73%), with rates ranging from 6 to 34% for moderate to severe LUTS [41,42,43,44,45]. According to our study, the overall prevalence rate of LUTS is slightly lower compared to previous research (56%). However, there is a higher prevalence compared to the average global prevalence of moderate to severe symptoms (32%). This difference is particularly evident when comparing it to previous studies conducted in primary care [46,47] settings. Our study found that the overall prevalence of moderate to severe LUTS within the age range of 40 years and above was 32%, whereas a prevalence of 26.4% was observed in 549 males attending primary care of the same age range who completed the same questionnaire [47]. Furthermore, the prevalence of moderate to severe LUTS, also based on the IPSS questionnaire, was 20.5% among 450 males aged ≥60 years in primary care settings, while our male participants within the same age range had a much higher prevalence of 82% [46]. To our knowledge, there has been no study conducted in Greece to assess the prevalence of LUTS in the male population within primary care settings. An earlier survey with 132 male participants aged ≥40 years in a hospital setting in Greece revealed a slightly higher prevalence of moderate to severe LUTS, at 37%, compared to the 32% prevalence observed in our population within the same age range [48].



The increased prevalence of moderate-to-severe LUTS in our study can likely be attributed to the low rate of seeking medical guidance for LUTS among the rural population attending our primary care center. This is indeed further supported by our data, which show that only 183 out of 870 (21%) participants aged ≥40 years of our population have received a formal diagnosis of LUTS, while 115 out of 206 (56%) of the male population included without a previous diagnosis of LUTS experienced at least one LUTS based on the screening with the IPPS questionnaire. Earlier studies have also suggested that, despite the widespread prevalence of LUTS globally and its significant link to major health problems in males, there is a consistent pattern of low seeking medical consultation rates, limited to advanced disease stages [49]. The exploration of factors affecting men’s decision to seek treatment for LUTS has primarily been conducted within tertiary healthcare settings [50,51]. There are multiple factors that have been identified, such as a lack of knowledge about LUTS, perceiving LUTS as a natural part of aging, the severity of symptoms and how they affect the quality of life, advice from others and the media, and feelings of embarrassment [50,51,52]. However, there are limited data regarding factors that prompt early medical intervention in primary care settings. Findings from primary care studies indicated that respondents commonly considered LUTS as a “natural consequence of aging” and were hesitant to talk about sexual or urinary problems [53,54,55].



In our study, there were significant associations between the presence of moderate-to-severe LUTS in males and factors such as older age, retirement, and the presence of at least one chronic disease, particularly type 2 diabetes. These findings are consistent with previous studies, which have shown that LUTS becomes more prevalent as individuals age [16,56]. They also suggest that comorbid conditions like type 2 diabetes could be potential targets for prevention, presenting an opportunity for intervention [57,58,59,60]. Identifying LUTS early on is indeed crucial to prevent potential complications that can impact general health, psychological well-being, depression, stress levels, and even sexual satisfaction and desire [7,61,62,63]. Within our population, a quarter of the participants experienced a decrease in their quality of life due to LUTS.



Individuals who exhibit clinically significant LUTS are also at an elevated risk of developing ED [64,65,66,67]. Our study revealed that LUTS increased the likelihood of developing ED by 2.3 times, even when adjusting for age, gender, education, or comorbidities. This relationship has been extensively investigated, providing evidence for the causal relationship between LUTS and ED [68]. The prevalence of moderate-to-severe ED was 63% within our population, rising to 84% in patients experiencing at least mild ED. The recorded prevalence of at least mild ED ranges from 63 to 68% in studies that employ the same screening questionnaire for ED in primary care settings [69] and in community-based research [70]. However, in primary care, symptoms of ED are often not fully disclosed due to various factors such as reporting bias, cultural influences, physicians’ failure to inquire about patients’ sexual health, and the social stigma surrounding the condition [71]. Nevertheless, the percentage of participants who completed the IIEF-5 questionnaire was 91%, indicating a high response rate when compared to previous research [72,73]. This might inspire physicians to encourage patients to openly discuss their sexual health [74].



It is noteworthy that women also commonly experience LUTS, with urinary incontinence being two to four times more prevalent in females than in males across all age groups [75]. Assessing the prevalence of UI in women within the general population and primary care continues to present difficulties, as evidenced by existing studies that indicate UI rates ranging from 5% to 69% [76,77,78,79]. The findings of a recent study indicate that the overall prevalence of UI in adult women in the United States was 62%, reflecting a notable increase from previous estimates of 38–53% [20,76,80,81]. In Greece, the prevalence rates of UI fall within the range of 27–44% [31,32,33], which is comparable to our prevalence rate of 36%. The variations in prevalence rates among European countries, the US, and Greece can be explained by differences in how surveys are conducted, data are collected, UI is defined, study populations are selected, age groups of respondents are considered, and cultural or ethnic factors are considered. Among the associated factors of UI in our population, diabetes type 2 had the highest odds ratio for predicting UI. There is evidence from a previous study conducted in Greece that supports this, indicating that diabetes was associated with moderate/severe LUTS in women, while no such association was found in men [36]. In addition, it has been observed that a minority of women with UI are actively seeking medical consultation for their condition [31], likely attributable to underestimating the condition and to a high level of embarrassment with UI [82]. Consequently, affected individuals tend to deny and conceal UI, thereby experiencing restrictions on their physical and psychosocial well-being and enjoyment of life. Specifically, the major impacts encompass decreased self-esteem and isolation from social circles, alongside additional unfavorable consequences such as increased anxiety, depression, impaired sexual well-being, decreased physical activity levels, and overall poor quality of life [83,84]. The impact on quality of life was evident in our study as well, with 31% of the female participants reporting a decrease in their quality of life due to urinary symptoms. Given the results presented in this study, it is apparent that the considerable prevalence of LUTS and ED and their impact on quality of life cannot be overlooked.



These observations underline the importance of conducting LUTS screening and diagnosis but also draw attention to the limited availability of these actions in primary healthcare settings. Within primary health care, healthcare providers have the potential to identify symptoms and provide health education strategies that may prevent or address a wide range of health issues, with the goal of enhancing overall health-related quality of life. However, due to the limited provision of LUTS screening in primary care, it is crucial to educate primary care health professionals. This education will empower them to effectively evaluate LUTS and raise awareness about the condition among the population, encouraging them to pursue medical treatment. In addition, primary care practices could start implementing a screening program for LUTS led by practice nurses during initial consultations. GPs, once adequately trained, could also then provide the best treatment options. Implementing this approach would prevent the possibility of overlooking treatment options for LUTS [85].



To the best of our knowledge, this study represents one of the few studies assessing LUTS and ED in a primary care population in Greece, a population with its own distinct socio-demographic and cultural characteristics. Among the notable strengths of the study are the inclusion of a relatively large sample size of adult men and women with a high response rate, as well as the use of previously tested and validated instruments to assess the presence of LUTS and ED. However, it is important to acknowledge a few limitations of this research. One limitation of the study design is that the cross-sectional design is unable to establish causal connections between LUTS, ED, and associated factors. Another limitation of the study is that it did not evaluate the presence of obstructive sleep apnea syndrome (OSAS), a condition that is known to be associated with the severity of LUTS [86], previous occupational activities [87], or medications that could potentially impact LUTS [88,89]. Additionally, the participants in the study were only recruited from rural primary care centers, which might not accurately reflect the overall population in Greece. Nonetheless, the data gathered from this study prove to be a valuable tool in enhancing our knowledge of the frequency of LUTS and ED in primary care, especially considering the limited information available in our country. Finally, we conducted our study during the third surge of the COVID-19 pandemic, which could have impacted the sample size as a result of fewer in-person appointments. Future large-scale studies may, therefore, need to consider these factors.




5. Conclusions


In conclusion, the findings of this study reveal a high occurrence of LUTS and ED in adults aged 40 years and older who utilize primary healthcare services. As LUTS and ED have a negative impact on an individual’s quality of life, it is crucial to highlight the role of primary care providers in screening for these conditions. By screening for these symptoms, it is possible to identify patients exhibiting symptoms that could benefit from treatment, resulting in improvements in their overall quality of life. Future studies evaluating a larger number of patients from different regions of Greece are warranted.
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Figure 1. The flowchart of patients that were finally included. 
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Figure 2. Comparisons of IPSS among various age groups. Compared with that in the group aged 40–50 years old, * p < 0.001; compared with that in the group aged 51–64 years old, ** p < 0.001. 
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Figure 3. Comparisons of IIEF-5 among groups based on IPPS. Compared with that in the non-mild IPPS group, * p < 0.001. 
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Table 1. Characteristics of the participants (n = 536).






Table 1. Characteristics of the participants (n = 536).









	Characteristics
	





	Age (years)
	63 ± 13



	Age group 40–50 years
	125 (23%)



	Age group 51–64 years
	150 (28%)



	Age group ≥65 years
	261 (49%)



	Gender, male (%)
	206 (38%)



	Education level (n = 512)
	



	Primary level
	131 (25%)



	Secondary level
	224 (44%)



	Higher level
	157 (31%)



	Occupational status
	82 (9%)



	Retired
	257 (48%)



	Sedentary work
	161 (30%)



	Manual work
	118 (22%)



	Comorbidities
	



	Arterial hypertension
	255 (48%)



	COPD/asthma
	46 (9%)



	Diabetes type 2
	93 (17%)



	Atrial Fibrillation
	32 (6%)



	Depression (on medication)
	41 (8%)



	Rheumatologic disease
	42 (8%)



	Hyperlipidemia
	184 (34%)







COPD: Chronic Obstructive Pulmonary Disease.













 





Table 2. Assessment of LUTS and erectile dysfunction (ED) using questionnaires in the study population.






Table 2. Assessment of LUTS and erectile dysfunction (ED) using questionnaires in the study population.





	
Symptoms

	




	
Male population

	






	
IPSS score (range 0–35)

(n = 206)

	
3 (0, 9)




	
Non-Mild (IPSS 0–7 points)

	
139 (68%)




	
Moderate (IPSS 8–19 points)

	
64 (31%)




	
Severe (IPSS 20–35 points)

	
3 (1%)




	
IPSS quality of life score (range 0–6)

	
2 (0, 3)




	
Poor quality of life (score ≥3)

	
46 (25%)




	
IIEF-5 (range: 0–25 points)

(n = 199)

	
10 (4, 20)




	
Normal (IIEF-5 22–25 points)

	
32 (16%)




	
Mild (IIEF-5 17–21 points)

	
42 (21%)




	
Mild to moderate (IIEF 12–16 points)

	
22 (11%)




	
Moderate to severe (IIEF 8–11 points)

	
22 (11%)




	
Severe (IIEF-5 0–7 points)

	
81 (41%)




	
Female population

	




	
ICIQ-UI-SF score (range 0–21)

	
3 (0, 8)




	
ICIQ 0

	
142 (41.7%)




	
ICIQ slight (1–5),

	
75 (22%)




	
ICIQ moderate (6–12),

	
100 (29%)




	
ICIQ severe (13–18)

	
24 (7%)




	
ICIQ very severe (19–21)

	
1 (0.3%)




	
Quality of life due to urinary symptoms total score

	
1 (0, 3)




	
Poor quality of life (score ≥3)

	
106 (31%)








LUTS: Lower Urinary Tract Symptoms; IPPS: International Prostate Symptom Score; IIEF-5: International Index of Erectile Function; ICIQ-UI-SF: International Consultation on Incontinence Questionnaire–Urinary Incontinence Short Form.













 





Table 3. Demographic and clinical characteristics of the study subjects according to LUTS in males (n = 206).






Table 3. Demographic and clinical characteristics of the study subjects according to LUTS in males (n = 206).











	Characteristics
	
	
	





	
	Non-LUTS
	LUTS
	p-Value



	
	None–mild IPSS
	Moderate–severe IPSS
	



	
	n = 139
	n = 67
	



	Age (years)
	58 ± 12
	70 ± 11
	0.001



	Age groups
	
	
	<0.001



	Age group 40–50 years
	52 (37%)
	4 (6%)
	



	Age group 51–64 years
	42 (30%)
	11 (16%)
	



	Age group ≥65 years
	45 (33%)
	52 (78%)
	



	Education level
	
	
	<0.001



	Primary level
	17 (13%)
	23 (35%)
	



	Secondary level
	64 (48%)
	28 (43%)
	



	Higher level
	52 (39%)
	14 (22%)
	



	Occupational status
	
	
	<0.001



	Retired
	37 (27%)
	50 (75%)
	



	Sedentary work
	38 (27%)
	7 (10%)
	



	Manual work
	64 (46%)
	10 (15%)
	



	Comorbidities
	
	
	



	Arterial hypertension
	52 (37%)
	43 (64%)
	<0.001



	COPD/asthma
	12 (9%)
	9 (13%)
	0.286



	Diabetes type 2
	13 (9%)
	25 (37%)
	<0.001



	Atrial Fibrillation
	7 (5%)
	9 (13%)
	0.035



	Depression (on medication)
	3 (2%)
	5 (8%)
	0.065



	Rheumatologic disease
	4 (3%)
	2 (3%)
	0.966



	Hyperlipidemia
	44 (32%)
	35 (52%)
	0.004







LUTS: Lower Urinary Tract Symptoms; COPD: Chronic Obstructive Pulmonary Disease.













 





Table 4. Demographic and clinical characteristics of the study subjects according to ED in males (n = 199).






Table 4. Demographic and clinical characteristics of the study subjects according to ED in males (n = 199).











	Characteristics
	
	
	





	
	Non-ED
	ED
	p-Value



	
	None–mild IIEF-5
	Moderate–severe IIEF-5
	



	
	n = 74
	n = 125
	



	Age (years)
	59 ± 9
	63 ± 15
	0.001



	Age groups
	
	
	<0.001



	Age group 40–50 years
	9 (12%)
	47 (38%)
	



	Age group 51–64 years
	45 (61%)
	8 (6%)
	



	Age group ≥65 years
	20 (27%)
	71 (56%)
	



	Education level
	
	
	0.028



	Primary level
	11 (15%)
	28 (23%)
	



	Secondary level
	43 (58%)
	47 (38.5%)
	



	Higher level
	20 (27%)
	47 (38.5%)
	



	Occupational status
	
	
	<0.001



	Retired
	16 (22%)
	65 (52%)
	



	Sedentary work
	21 (28%)
	23 (18%)
	



	Manual work
	37 (50%)
	37 (30%)
	



	Comorbidities
	
	
	



	Arterial hypertension
	28 (38%)
	60 (48%)
	0.163



	COPD/asthma
	8 (10%)
	12 (10%)
	0.784



	Diabetes type 2
	12 (16%)
	25 (20%)
	0.507



	Atrial Fibrillation
	3 (4%)
	12 (10%)
	0.152



	Depression (on medication)
	2 (3%)
	6 (5%)
	0.467



	Rheumatologic disease
	3 (4%)
	2 (2%)
	0.285



	Hyperlipidemia
	26 (35%)
	49 (39%)
	0.567







ED: Erectile Dysfunction; COPD: Chronic Obstructive Pulmonary Disease.













 





Table 5. Demographic and clinical characteristics of the study subjects according to LUTS in females (n = 342).
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	Characteristics
	
	
	





	
	Non-LUTS
	LUTS
	p-Value



	
	None–slight

ICIQ-UI-SF
	Moderate–severe

ICIQ-UI-SF
	



	
	n = 217
	n = 125
	



	Age (years)
	62 ± 13
	68 ± 13
	0.001



	Age groups
	
	
	<0.001



	Age group 40–50 years
	49 (23%)
	22 (18%)
	



	Age group 51–64 years
	79 (36%)
	24 (19%)
	



	Age group ≥65 years
	89 (41%)
	79 (63%)
	



	Education level
	
	
	<0.001



	Primary level
	48 (22%)
	50 (40%)
	



	Secondary level
	95 (44%)
	51 (41%)
	



	Higher level
	74 (34%)
	24 (19%)
	



	Occupational status
	
	
	0.002



	Retired
	95 (44%)
	79 (63%)
	



	Sedentary work
	86 (40%)
	33 (27%)
	



	Manual work
	36 (16%)
	13 (10%)
	



	Comorbidities
	
	
	



	Arterial hypertension
	90 (42%)
	77 (62%)
	<0.001



	COPD/asthma
	19 (9%)
	8 (6%)
	0.837



	Diabetes type 2
	20 (9%)
	36 (29%)
	<0.001



	Atrial Fibrillation
	10 (5%)
	7 (6%)
	0.684



	Depression (on medication)
	19 (9%)
	14 (11%)
	0.461



	Rheumatologic disease
	21 (10%)
	15 (12%)
	0.500



	Hyperlipidemia
	57 (26%)
	51 (41%)
	0.005







LUTS: Lower Urinary Tract Symptoms; ICIQ-UI-SF: International Consultation on Incontinence Questionnaire–Urinary Incontinence Short Form; COPD: Chronic Obstructive Pulmonary Disease.
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