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Abstract

:

Background: Both lower urinary tract symptoms (LUTS) and excessive daytime sleepiness (EDS) could negatively impair the patients’ quality of life, increasing the sensitivity to psychological distress that results in mental health disorders. The relationships of both urinary and respiratory domains with psychological distress in obstructive sleep apnea patients is still underestimated. Methods: This study was a post hoc analysis of a web-based Italian survey, which included 1998 participants. Three hierarchical multiple linear regression analyses with psychological distress as dependent variable were performed on the study of 1988 participants enrolled in the final analysis. Cohen’s f2 was used for the assessment of the effect size. Results: From the hierarchical multiple linear regression analyses, it emerged that the final statistical model (including sociodemographic characteristics, comorbidities, perceived urinary function, and excessive daytime sleepiness) for all dimensions accounted for 16.7% of the variance in psychological distress, with a medium effect size (f2 = 0.15). Conclusions: People reported psychological distress was impaired by the presence of LUTS and EDS. Specifically, our study showed that higher levels of distress were scored especially in young women exhibiting urinary symptoms and with high values of daytime sleepiness.
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1. Introduction


Excessive daytime sleepiness (EDS) is defined as “the inability to stay awake and alert during the major waking episodes of the day, resulting in unintended lapses into drowsiness and sleep” [1,2]. Concerning EDS, lower urinary tract symptoms (LUTS) and, specifically, nocturia had a strong association with sleepiness [3,4]. Hence, LUTS had a negative impact on sleep efficiency, increasing daytime sleepiness [3]. Several comorbidities could be associated with these two realities, such as obstructive sleep apnea syndrome that has a hidden prevalence in the general population up to 50% [5,6]. Specifically, subjects are often unaware of the disorder, and the diagnosis may be performed after those symptoms occurred [5,6]. However, both EDS and LUTS lead to increased perceived psychological distress [7,8,9].



Distress is defined as a negative psycho-physical response to critical situations that breaks into the life of the individual, who experiences an imbalance between the magnitude of the event and the perceived resources available, leading to mental health endangering [10,11,12].



To cope with the stressors, individuals must bring into play capacities and resources that go beyond the normal repertoire, but this process may fail and give rise to complex symptoms such as mood disorders and anxiety [13,14,15]. Based on this conceptualization, Moos and Schaefer integrated the diagnosis and the course of a physical illness into critical experiences so that individuals with an organic pathology may implement massive efforts to make meaning out of this experience, as an attempt to develop appropriate coping strategies to deal with profound distress [9,10,11]. Difficulties related to the pathology, personal characteristics, and the social context in which the individual is embedded influence the distress and ways to cope with it [16]. Indeed, persisting distress can alter several physiological homeostasis, such as the activity of the autonomic nervous system [17].



Specifically, sleep disturbance (including EDS and/or sleep duration) plays a significant role in the assessment, pathogenesis, and treatment of mood disorders and related-stress [18]. People affected by LUTS may tend to be more anxious, to have difficulty concentrating and may be more prone to depression [19]. Furthermore, both LUTS and EDS could reduce the subjects’ productivity, becoming an impediment to daily actions [20]. As a result, both LUTS and EDS could negatively impair the patients’ quality of life (QoL), increasing the sensitivity to psychological distress that results in mental health disorders [3,7,21,22,23]. To the best of our knowledge, no previous author had investigated the relationships of both urinary and respiratory domains with psychological distress. The aim of the current study was to assess the burden of urinary symptoms and EDS on psychological distress in Italian participants in an online survey.




2. Materials and Methods


2.1. Participants


This study was a post hoc analysis of a web-based Italian survey, which included 1998 participants. Firstly, the survey was administered via Google Forms between 17 July and 31 October 2022 [24]. The participants were reached through advertisements published on online social media (Instagram, Facebook and Whatsapp), sharing their experiences about being potentially affected by obstructive sleep apnea syndrome (OSAS). In addition, a snowball recruitment procedure was performed, by asking people interested in the study to share the survey link to other potential interested participants they personally knew. All participants took part voluntarily in our survey without any economic incentive for their participation. Through the link shared on social media platforms, participants were directed to the informed consent of the study on the Google Forms first page. Thus, after reading the information regarding the objectives, benefits, risks, information about researchers, and anonymity of the survey, the participant had to click “I accept to participate in the study” to skip forward. To avoid missing data, all questions were mandatory, but participants were informed about their right to stop the survey at any moment they wanted. The study was conducted in accordance with the EU General Data Protection Regulation and the Declaration of Helsinki on Ethical Principles for Medical Research Involving Human Subjects.



Participants could be enrolled in the survey if they satisfied the following inclusion criteria: (1) being at least 18 years old (the Italian age of consent); (2) having experienced snoring or apnea during the sleeping, with a suspicious diagnosis of OSAS; (3) having experienced excessive daytime sleepiness, with a suspicious diagnosis of OSAS; and (4) not having experienced snoring or apnea during the sleeping but having been screened for OSAS. A total of 1998 participants took part in the survey. Among these, 10 did not satisfy at least one of the inclusion criteria. Thus, the final sample was composed of 1988 Italian participants.




2.2. Measures


2.2.1. Demographics and Clinical Information


The following sociodemographic and clinic variables were collected: age, gender (men vs. women), weight, height, body mass index (BMI), comorbidities (e.g., diabetes, respiratory disease [including asthma, chronic obstructive pulmonary disease], dysthyroidism, hypertension; yes vs. no), and smoking history (yes for “past and current smokers” vs. no for “never smoker”).




2.2.2. Psychological Distress


Psychological distress was evaluated with the Kessler Psychological Distress Scale (K-10) [25], a 10-item questionnaire detecting psychological distress based on questions about anxiety and depressive symptoms experienced during the last 30 days. The answer options ranged from “1” (none of the time) to “5” (all the time). Higher scores indicate greater psychological distress. Consistently with Andrews and Slade [26], the cut-off scores adopted of <20, 20–24, 25–29, ≥30 were set to detect the likelihood of absent, mild, moderate, and severe psychological distress, respectively. Moreover, the questionnaire achieved the ability to discriminate DSM-IV cases from non-cases [25]. The α coefficient for the current sample was 0.93.




2.2.3. Excessive Daytime Sleepiness


The subjective perceptions of EDS were measured through the Epworth Sleepiness Scale (ESS) [27]. The ESS represents a subjective measure of a patient’s sleepiness related to a respiratory impairment [28]. The test explores 8 situations in which the respondents rate the tendency to become sleepy on a scale ranging from “0” (no chance of dozing) to “3” (high chance of dozing). Specifically, the tendency to become sleepy is explored during “sitting and reading”, “watching TV”, “sitting inactive in a public place”, “as a passenger in a car for an hour without a break”, “lying down to rest in the afternoon when circumstances permit”, “sitting and talking to someone”, “sitting quietly after a lunch without alcohol” and “in a car, while stopped for a few minutes in traffic”. A total score <6 is unlikely to be abnormally sleepy, while scores of 6–10, 11–12, 13–15, and 16–24 are associated with a higher normal, mild excessive, moderate excessive, and severe excessive amount of daytime sleepiness, respectively, seeking medical attention [27]. The α coefficient for the current sample was 0.81.




2.2.4. Urinary Functioning


The urinary functioning was measured through the validated International Prostate Symptom Score (IPSS) questionnaire. The IPSS is a 7-item questionnaire, plus 1 question relating to the overall QoL, assessing the severity of LUTS [29,30]. It could be used in both genders due to the low sex- and disease-specificity, achieving the same psychometric properties [31,32]. The items investigated the presence of incomplete emptying, frequency, intermittency, urgency, weak stream, straining, and nocturia. Each item admits a 5-point answer, from “0” (Not at all) to “5” (Almost always). The IPSS score results from the sum of the ordinal responses to the 7 items. Specifically, the patients result mildly, moderately, or severely symptomatic when the total scores are 0–7, 8–19 or 20–35, respectively. The overall QoL due to urinary symptoms, instead, admit 6-points answer to “0” (Delighted) to “6” (Terrible). The α coefficient for the current sample was 0.80.




2.2.5. Statistical Analyses


We first analyzed participants’ characteristics through descriptive statistics and bivariate correlations between study variables with Pearson’s coefficient. Then, we performed three hierarchical multiple linear regression analyses with psychological distress as dependent variable. In the tested models we entered age, gender, and BMI as covariates in step 1, smoking and comorbidities in step 2, and daytime sleepiness and urinary symptoms in step 3. Cohen’s f2 was used for the assessment of the effect size, with f2 ≥ 0.02, f2 ≥ 0.15, and f2 ≥ 0.35 representing respectively small, moderate, and large effect sizes [33]. Furthermore, to avoid multicollinearity variance inflation factor (VIF) and Durbin–Watson’s test were run. Conventionally, VIFs above 5 are acceptable, while Durbin–Watson’s index near 2 is optimal [34]. All statistical analyses were performed using the Statistical Package for the Social Sciences (SPSS) version 28, setting the significance level for all statistical tests at α = 0.05.






3. Results


3.1. Socio-Demographic and Clinical Characteristics of Participants


Full socio-demographic and clinical characteristics of 1988 participants are reported in Table 1. Within the overall participants, the mean age was 34.11 ± 10.45. According to the gender, 238 (12%) and 1750 (88%) were men and women, respectively. The overall mean BMI value was 26.20 ± 21.17. According to the presence of comorbidities, 44 (2.2%), 91 (4.6%), 207 (10.4%), and 99 (5.0%) patients were affected by diabetes, respiratory disease, dysthyroidism, and arterial hypertension, respectively. Furthermore, 429 (21.6%) had smoking habits. From the K-10 questionnaire, it emerged that 395 (19.9%), 373 (18.8%), and 610 (30.7%) participants harbored the likelihood of mild, moderate, and severe psychological distress, respectively. According to the ESS evaluation, 1025 (51.6%) and 666 (33.5%), 142 (7.1%), 93 (4.7%), and 62 (3.1%) participants harbored low sleepiness and higher normal, mild excessive, moderate excessive, severe excessive daytime sleepiness, respectively. According to the IPSS questionnaire, 1144 (57.5%), 739 (37.2%) and 105 (5.3%) participants harbored mild, moderate, and severe group categories, respectively. Finally, 872 (43.9%), 392 (19.7%), 352 (17.7%), 229 (15.5%), 96 (4.8%) and 47 (2.4%) had a LUTS-QoL defined as “delighted”, “pleased”, “mostly satisfied”, “mixed”, “mostly dissatisfied”, “unhappy” and “terrible”, respectively.




3.2. Bivariate Correlations


Pearson correlations (reported in Table 2) indicated that the majority of all socio demographics characteristics and clinical variables correlated positively with each other, except for hypertension that is negatively correlated with being a woman. Additionally, psychological distress is correlated positively with being a woman and dysthyroidism correlated negatively with age. Finally, perceived urinary functioning and EDS are correlated positively with each other and with psychological distress.




3.3. Associations of Perceived Urinary and Respiratory Functioning with Psychological Distress


A hierarchical multiple linear regression analysis was performed to assess the associations of perceived urinary and respiratory functioning with psychological distress in the survey participants (Table 3). Socio-demographic characteristics in model 1 explained 3.7% of variation in psychological distress, with a medium effect size (f2 = 0.20). Specifically, being women and younger were associated with higher scores on psychological distress. Adding clinical variables (such as smoke habits and comorbidities) in model 2 of the regression model explained a significant additional of 0.6% of the variation in psychological distress, but none of the clinical variables resulted statistically significant. Indeed, only women and younger age were statistically significantly associated with higher scores on psychological distress. Finally, adding perceived urinary functioning and EDS in model 3 of the regression model explained a significant additional 12.5% of the variation in psychological distress. Specifically, dysthyroidism, perceived urinary functioning and EDS were associated with higher scores on psychological distress in the model 3, with the constant influence of gender and age. The final statistical model for all dimensions accounted for 16.7% of the variance in psychological distress, with a medium effect size (f2 = 0.13).





4. Discussion


The current study was aimed at assessing the association between urinary symptoms, EDS, and psychological distress in web-based Italian survey participants. Results mainly indicated that, among the domains analyzed, the impairment of urinary functioning and EDS were moderately associated with psychological distress, with a constant influence of age and gender. In addition, the number of participants hired is noteworthy and shows a warning signal about the described conditions that cannot be ignored.



Firstly, we observed that there was a wider participation at survey of women (88% vs. 12% of men; ratio 8:1). Specifically, the overall participants were young (with a mean age of 34.11 ± 10.45), overweight (mean BMI of 26.20 ± 21.17), and smokers (nearly one-third). According to their medical history, participants are generally healthy with less than half affected by the most prevalent comorbidities. Specifically, 2.2%, 4.6%, 5%, 10.4% of participants were affected by diabetes, respiratory disease, arterial hypertension, and dysthyroidism, respectively. As to the significance of covariate variables, we found that being young and woman was associated with higher scores on psychological distress. We underlined that the survey took place in the post COVID-19 era, reflecting its consequences. Indeed, during the COVID-19 pandemic the feeling of anxiety and depression increased exponentially, specifically in the sub-population of young adults, such as college students [35,36]. Consistent with our data, a longitudinal study conducted in the UK revealed that psychological distress was higher than expected particularly among people aged 18–34 years [37]. Furthermore, it is well known that women are more prone to seek medical care compared to men, even with the same physical or psychiatric problems [38]. Specifically, women having psychosomatic problems experienced more intense, frequent, and numerous symptoms, with respect to men [39].



Secondly, ESS and IPSS questionnaires resulted in noteworthy results, especially proportionate to the participants’ number. Indeed, 15% of participants and almost a half of the total sample harbored excessive daytime sleepiness and moderate-to-severe urinary symptoms, respectively. Furthermore, the K-10 results were alarming with one-half of participants harboring highest scores (one third with value over 30), underpinning a likelihood to have a moderate-to-severe mental disorder. A significant correlation between the psychological distress and urinary alterations (r = 0.32, p < 0.001), and the psychological distress and EDS (r = 0.22, p < 0.001), emerged. Furthermore, the respiratory impairment and urinary alterations were also significantly correlated with each other (r = 0.17, p < 0.001). These findings reflected that the presence of both urinary impairment and EDS influences the stress of participants, regardless of the severity of symptoms experienced. Moreover, we identified that the magnitude of psychological distress may be driven by the women, but the addition of comorbidities, and urinary and respiratory symptoms to the hierarchical regression model seemed to flatten this phenomenon, confirming the results achieved. However, a possible explanation for the strong correlation between urinary impairment and EDS is related to sleeping disruption. Indeed, among LUTS, nocturia, defined as “waking at night to void”, has a prevalence rate of 54.5% and 48.6% for females and males, respectively, in 18 years or older people [40,41,42]. Therefore, nocturia may contribute to reducing nighttime sleeping, increasing EDS and stress-related EDS. However, further longitudinal studies are required to address these speculative hypothesis.



To the best of our knowledge, no previous study had investigated the relationships of both urinary and respiratory domains with psychological distress. Indeed, Bai et al. studied the presence of psychological distress with the Beck Anxiety Inventory and Perceived Stress Scale in chronic prostatitis/chronic pelvic pain syndrome patients with LUTS [43]. Specifically, they identified a strong correlation between LUTS and severity of psychological stress [43]. Moreover, Guglielmi et al. analyzed in truck drivers the relationship between sleep problems and mental health, scored with a general health questionnaire [9]. The main results suggested that the high prevalence of sleep problems and low quality of sleep can worsen the general and psychological well-being of the workers. In our report, the K-10 scale was an accurate instrument to identify the presence of psychological stress regardless of the symptom’s severity. The main results of the current study consist in the fact that the impaired urinary functioning and EDS were associated with higher scores on psychological distress among the models hypothesized. The final statistical model for all dimensions accounted for 16.7% of the variance in psychological distress, with a medium effect size (f2 = 0.15). Altogether, the co-presence of urinary dysfunction and EDS in patients must be attentive by physicians for the risk of mental health consequences [44,45]. Indeed, Coyne et al. assessed the risk of a greater mental health burden in individuals with urgency urinary incontinence (UI) combined with stress UI or other incontinence [46]. Furthermore, the observations of Zuluaga et al. from the COBaLT study were consistent with previous authors in emphasizing the risk of developing depression in patients’ with severe LUTS [9,45,47]. Therefore, it seems that the impact on mental health and QoL must be ascribable to the complex relationship between urinary symptoms, EDS, and the modality in which the individual perceives and deals with psychological distress.



Our study is not devoid of limitations. First, the cross-sectional nature of the study allowed for a picture of the sample only, taken as a representative of a larger population. Moreover, the survey was designed as not piloted to avoid the missing of important data, useful to understand the OSAS complexity. Future research should correct this aspect, considering a wider sample size and evaluating variable relationships in a longitudinal manner (e.g., by assessing the severity of symptoms and the impact on psychological distress or the depression syndrome occurred). Second, there is a clear gender disparity in the sample, as 1750 participants (88%) were female, and only 238 (12%) were male. Moreover, only Italian participants were recruited. Future research should consider whether including a more gender- and ethnical-balanced sample might offer the opportunity to improve these results. Third, the ESS questionnaire represents a subjective measure of a patient’s sleepiness that could be influenced by several additional factors. Therefore, future studies could include a more objective measure to evaluate DS, improving the accuracy levels of the measurement. Fourth, this study was conducted online, thus only participants who have internet access were recruited. As a consequence, elderly people or potential participants with disadvantaged socio-economic conditions were ruled out. Thus, future studies could include a wider sample, guarantying a wider access to the study participation.



Despite limitations, the presence of such a wide participation endorsed that the current findings may improve the management of patients experiencing LUTS and EDS. Indeed, it is important to stress that clinicians (psychologists and/or psychiatrists) must be aware that urinary and respiratory impairments could be a triggering factor for mental distress and could increase the psychological distress leading to mental disorders such as depression and anxiety. Conversely, for the urologists and ENT specialists, an appropriate patients’ counseling (using K-10 tool as screening questionnaire for distress) and a clinical joint assessment are required to better improve the awareness of patients on the symptoms they experience. Finally, LUTS and EDS could also worsen these sudden conditions when present. This is the reason it is fundamental that clinicians would offer an accurate diagnostic therapeutic management for the underlying conditions and psychological support for relieving the stress of urinary and respiratory dysfunctions.




5. Conclusions


People reported that their psychological distress was impaired by the presence of LUTS and EDS. Specifically, our study showed that higher levels of distress were scored, especially in young women exhibiting urinary symptoms and with a high value of daytime sleepiness. These aspects must be considered in the clinical management of these subsets of patients to improve their QoL and to reduce the mental health burden.
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Table 1. Descriptive statistics of 1988 subjects enrolled through cross-sectional web-based Italian survey, administered via Google Forms, between 17 July and 31 October 2022.
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Overall

N = 1988






	
Age (M ± SD)

	
34.11 ± 10.45




	
Gender n (%)




	
Men

	
238 (12)




	
Women

	
1750 (88)




	
BMI (M ± SD)

	
26.20 ± 21.17




	
Diabetes




	
No

	
1944 (97.8)




	
Yes

	
44 (2.2)




	
Respiratory disease

	




	
No

	
1897 (95.4)




	
Yes

	
91 (4.6)




	
Dysthyroidism




	
No

	
1781 (89.6)




	
Yes

	
207 (10.4)




	
Arterial hypertension




	
No

	
1889 (95.0)




	
Yes

	
99 (5.0)




	
Smoking habits




	
No

	
1559 (78.4)




	
Yes

	
429 (21.6)




	
K-10 cut-off, n (%)




	
Likely to be well (<20)

	
610 (30.7)




	
Likely to have a mild well (20–24)

	
395 (19.9)




	
Likely to have a moderate well (25–29)

	
373 (18.8)




	
Likely to have a severe well (≥30)

	
610 (30.7)




	
Epworth sleepiness scale cut-off, n (%)




	
Low sleepiness (<6)

	
1025 (51.6)




	
Higher normal daytime sleepiness (6–10)

	
666 (33.5)




	
Mild excessive daytime sleepiness (11–12)

	
142 (7.1)




	
Moderate excessive daytime sleepiness (13–15)

	
93 (4.7)




	
Severe excessive daytime sleepines (16–24)

	
62 (3.1)




	
International Prostate Symptoms Score cut-off, n (%)




	
Mild (0–7)

	
1144 (57.5)




	
Moderate (8–19)

	
739 (37.2)




	
Severe (20–35)

	
105 (5.3)




	
QoL cut-off, n (%)




	
Delighted (0)

	
872 (43.9)




	
Pleased (1)

	
392 (19.7)




	
Mostly satisfied (2)

	
352 (17.7)




	
Mixed: Equally satisfied/dissatisfied (3)

	
229 (15.5)




	
Mostly dissatisfied (4)

	
96 (4.8)




	
Unh