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Abstract

Objective—To determine the association between sleep quality and lower urinary tract symptom 

(LUTS) severity in men working non-standard shifts, a population at risk for poor sleep quality.

Materials and Methods—Men who presented to a single andrology clinic between July and 

October 2014 and worked non-standard shifts completed the International Prostate Symptom 

Score (IPSS) and responded to questions regarding their work habits, sleep-quality, and physical/

cognitive function. We assessed the relationship between age, sleep-quality, physical/cognitive 

function and severity of LUTS.

Results—228 men with a mean±SD age of 41.8±5.7 (range 21–76) years reported working non-

standard shifts with the majority working these for more than 1 year (81%). Men with difficulties 

falling asleep reported more severe LUTS than men who did not have difficulty falling asleep 

(IPSS score 9 vs. 6, p<0.001). Men who reported difficulty staying asleep or falling back asleep 

after awakening also reported more severe LUTS (IPSS scores 6 vs. 13, p=0.004; 5 vs. 13, 

p<0.001, respectively). Men with a decreased sense of wellbeing or decreased physical/cognitive 

function also reported more severe LUTS (IPSS score 6 vs. 9, p<0.0010; 6 vs. 10, p=0.016, 

respectively). All findings were independent of subject age.

Conclusion—Men working non-standard shifts who have difficulty falling asleep, staying 

asleep, and falling back asleep report more severe LUTS than men without similar sleep 

difficulties. Men with a decreased sense of wellbeing or decreased physical/cognitive function also 

report worse LUTS. These findings implicate sleep quality as a possible risk factor for LUTS 

symptom severity.
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INTRODUCTION

Lower urinary tract symptoms (LUTS) are one of the most common and problematic 

medical conditions in older men. LUTS may be present in up to 97% of men ≥ 65 years old 

and are associated with worse health quality.1 Sequelae of LUTS include nocturia and 

consequent sleep disturbances, and more severe LUTS increases the risk for impaired sleep 

quality.2 Conversely, improvement in LUTS results in improved sleep.3 Impaired sleep 

quality may contribute to numerous other conditions including hypertension, diabetes 

mellitus, arteriosclerosis,4 and cardiovascular events.5 However, the relationship between 

sleep quality and LUTS remains unclear.

Sleep quality can be affected by abnormal sleep schedules, and shift workers often cannot 

maintain a normal sleep pattern as a result of their work schedule. Shift workers comprise 

15–25% of the workforce and often develop impaired sleep quality, with 10–32% developing 

shift work disorder (SWD).6 SWD is a circadian rhythm disorder characterized by insomnia 

and sleepiness in people whose working hours overlap those of a normal sleep period, 

typically at night. Patients with SWD are more likely to have decreased daytime alertness 

and impaired cognitive function,7 higher body mass indices (BMIs), cholesterol levels, 

triglycerides, and rates of hypertension than non-shift workers.7, 8 The prevalence of 

depression is also greater in night shift workers when compared with daytime workers. The 

mechanisms underlying development of SWD sequelae are unclear, although obesity,9 

inflammation,10 autonomic dysregulation,11 and metabolic dysregulation12 can all result 

from sleep impairment; dysregulated neurotransmission may also result from SWD.13, 14 

Since LUTS can arise from these same factors,12, 15 impaired sleep quality may not only be 

a consequence of, but also an exacerbating factor for LUTS.

Whether impaired sleep quality predisposes to LUTS or vice versa (bidirectional causality) 

has not been extensively studied. However, evidence suggests that poor sleep quality 

increases the risk of developing LUTS within 5 years of diagnosis.15 Here, we identify a 

relationship between the level of sleep quality and severity of LUTS in male non-standard 

shift workers.

METHODS

All men presenting to a single academic men’s health clinic between July and October 2014 

were asked to complete an electronic survey about their work schedules, specifically 

regarding whether or not they worked non-standard shifts. Survey respondents were not 

selected for presenting symptoms, age, or race. As defined in the literature, men who work 

non-standard shifts begin work before 7 a.m. or after 2 p.m., regularly rotate between 

standard and non-standard formats, or regularly work hours outside of a standard 7 a.m. to 6 

p.m. workday.16 Men who work non-standard shifts were asked how long they have been 

working these shifts, and were asked to complete the validated International Prostate 

Symptom Score (IPSS) questionnaire,17 as well as non-validated questionnaires to inform 

quality of life and cognitive function (Supplementary Data Figure 1).
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Responses were collected electronically, and only responses with complete questionnaire 

data were included for analysis. We associated sleep quality (falling asleep, staying asleep, 

and getting back to sleep), quality of life, and cognitive/physical function with IPSS data. 

Because age is an important risk factor for LUTS,18 we compared subject ages across all 

response groups to determine whether or not the relationship between sleep, quality of life 

and LUTS were independent of age. We compared means using Student’s t-test, MANOVA, 

and linear regression where appropriate. SPSS version 22 (IBM Corporation, Somers, NY) 

was used for all statistical analyses, with p<0.05 considered statistically significant.

RESULTS

We hypothesized that sleep quality would impact LUTS severity, as it has been shown to 

exacerbate numerous other conditions. We asked men who work non-standard shifts to 

report their quality of sleep and LUTS severity using the IPSS. A total of 228 men reported 

working non-standard shifts and were included in the study with a mean±SD age of 

41.8±5.7 (range 21–76) years (Table 1). Men reported working an average of 3.8±1.9 non-

standard shifts per week, and 81% of men (n=186) reported working non-standard shifts for 

greater than 1 year. The average IPSS score for non-standard shift workers was 6.0±5.6 with 

an average quality of life score of 1.4±1.4.

To identify poor sleep as a potential risk factor for LUTS severity, we used sleep quality as 

the independent variable. Men who reported difficulty falling asleep had more severe LUTS 

than men without difficulty falling asleep (IPSS score 7.1 vs. 4.6, p<0.001) (Figure 1). 

Because of the independent associations between age, sleep quality, and LUTS, we 

confirmed that the relationship between impaired sleep quality and LUTS severity was 

independent of subject age. Importantly, there was no difference in mean age between men 

who did not report difficulty falling asleep or men with such difficulties (43.1 vs. 41.7 years 

old, p=0.08). A direct relationship was observed between LUTS severity and difficulty 

staying asleep or falling back asleep (p<0.001) (Figure 2). Similarly, these findings were 

independent of subject age across all levels of sleep difficulties (p>0.05).

Because physical and psychological wellbeing increases the risk for other conditions and 

because LUTS have been associated with decreased emotional and physical well-being, we 

examined the relationship between self-reported sense of wellbeing or physical/cognitive 

function and LUTS severity. Men who reported a decreased sense of wellbeing or decreased 

physical and cognitive function had more severe LUTS than men who did not report such 

changes (p<0.001 and p=0.016, respectively) (Figure 3). Importantly, neither sense of 

wellbeing nor physical or cognitive function were associated with age in the cohort. These 

findings suggest a potential role for sleep quality and physical/mental wellbeing on the 

severity of LUTS.

DISCUSSION

While the prevalence of LUTS varies based on sampling methods and diagnostic criteria, 

these symptoms are common and can negatively impact quality of life.19 We identified an 

inverse relationship between sleep quality and LUTS severity in men working non-standard 
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shifts. Importantly, the majority of men in our cohort reported working non-standard shifts 

for more than a year, increasing the likelihood that the impact of suboptimal sleep had 

already manifested. LUTS can reduce sleep quality, resulting in repeated awakening at night 

to urinate. Poor sleep, in turn, has numerous negative effects on quality of life and can 

increase the risk of depression, dysthymia, cardiovascular pathology, musculoskeletal 

pain,20, 21 and can have negative impacts on mood, subjective well-being, and overall 

functioning.20 LUTS can result from numerous conditions, including prostatic hyperplasia 

as well as systemic conditions such as cardiac failure, diabetes mellitus, sleep apnea, spinal 

cord injury, Parkinson’s disease, and medications, emotional and psychological factors, and 

patient lifestyle.22 Because of the relationship between poor sleep and the development or 

exacerbation of many common diseases, poor sleep may also exacerbate LUTS. Identifying 

sleep quality as an exacerbating factor for, rather than merely a result of, LUTS can provide 

an opportunity for intervention in affected men.

Our data suggest a bidirectional association between sleep quality and LUTS; we observed 

that men working non-standard shifts who reported difficulty falling asleep had more severe 

LUTS than men who were able to fall sleep without difficulty. This finding suggests that 

nighttime awakening resulting from nocturia is not the sole factor leading to impaired sleep 

quality in these men. Other data support a bidirectional relationship between LUTS severity 

and sleep quality, as patients with poor sleep quality have an increased incidence of nocturia, 

and significant nocturia and urinary frequency are risk factors for an undiagnosed sleep 

disorder.15, 23 Sleep is important in maintaining a healthy autonomic nervous system and 

metabolism, and poor sleep can lead to impaired neural control and metabolic abnormalities, 

both of which are important in regulating the smooth muscle tone in the urinary 

tract.12–14, 24 It is tempting to speculate that several homeostatic mechanisms including the 

neural and metabolic pathways that are important for normal urinary function, and are 

impaired by poor sleep, may be a potential mechanism for how sleep quality may impact 

LUTS severity. Improvement in sleep habits and other lifestyle factors, including increased 

exercise, can reduce the incidence of nocturia and result in improved sleep quality and may 

reduce LUTS severity.25

The psychological impact on disease may often be overlooked as a cause of symptom 

development or exacerbation. Men in our cohort who reported a worse sense of wellbeing or 

impaired physical/cognitive function also reported more severe LUTS. The impact of shift 

work on physical and cognitive function has been described, with night shift workers having 

more severe fatigue than daytime workers, leading to reduced alertness and work 

performance as well as temporary declines in cognitive function.26 The psychological 

impact of impaired sleep resulting from shift work is not limited to fatigue-related causes. 

Nurses who work night shifts report more psychological issues including anxiety, obsessive-

compulsive traits, somatization, interpersonal sensitivity, and paranoid symptoms, than 

nurses working during the day.27 The mechanism by which impaired sleep leads to increased 

psychological stress that exacerbates urinary symptoms is complex and incompletely 

defined. However, psychological stress activates the hypothalamic-pituitary-adrenal axis and 

may disrupt brain-bladder signaling at the level of the urothelium, potentially predisposing 

to LUTS.28–30 Thus, LUTS, poor sleep quality, and impaired physical and cognitive function 
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are likely intertwined, and amelioration of symptoms in one category may result in 

improvement in the others.

The association between age and LUTS severity is well known, with a large epidemiological 

study of 4,737 Australian men providing an effective group to which other populations of 

similarly aged men can be compared. IPSS scores increased from 2.7 in healthy men 40–49 

years old with no reproductive health issues to 6.2 in men ≥70 years old.18 Despite the 

relatively young mean age of men in our cohort (42 years), the average IPSS score (6.0) was 

closer to that of men ≥70 years old. Men with the most severe issues with sleep, quality of 

life, and cognitive function had more significant LUTS, which were independent of age. 

This contrast between IPSS scores and symptoms in night shift workers, when compared 

with the above healthy age-matched male cohort supports a direct relationship between sleep 

quality and LUTS. Nevertheless, direct comparisons between our cohort and other patient 

populations are limited by variations between these groups.

Our study has several key strengths and limitations that merit discussion. The large sample 

size of non-standard shift workers who maintained this schedule for a long duration (81% >1 

year) increases the likelihood that reported symptoms are related to work schedules. In our 

study, the majority of IPSS symptoms were significantly worse in men with sleep 

dysfunction. However, we were unable to identify a particular relationship between a 

specific symptom or cluster of symptoms that further associated with poor sleep. The lack of 

association between age and sleep quality supports the conclusion that impaired sleep and 

worsening LUTS are not solely a function of age. This study was limited by its retrospective 

design and the inherent limitations associated with this approach, as well as a lack of data 

regarding many of the comorbidities and lifestyle factors that may impact LUTS, limiting 

our ability to comment on the impact of these variables on our findings. The use of non-

standardized questionnaires regarding sleep symptoms, quality of life, and cognitive 

function limits the findings of this study. This study is also limited by the lack of a 

comparison group of standard or daytime shift workers, and men with diagnosed SWD and 

those without. Presence of a control group would have improved the strength of findings and 

will be an important component in future studies on this subject. It is also important to 

discuss that the difference between a clinical and statistical difference in IPSS scores is 

important in this context. The correlation and trend associating worse sleep quality with 

worse IPSS score suggests that in some patients, sleep dysfunction may be related to their 

urinary symptoms. Future work will incorporate these comparisons and further our 

understanding of how impaired sleep may exacerbate LUTS.

CONCLUSION

Men working non-standard shifts who have difficulty falling asleep, staying asleep, and 

falling back asleep report more severe LUTS than men who do not have similar sleep 

difficulties. Men who report a decreased sense of wellbeing and decreased physical/

cognitive function also have more severe LUTS. These findings implicate sleep quality as a 

potential risk factor for LUTS severity, suggesting that poor sleep may be a causal factor and 

not just a consequence of LUTS.
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Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Abbreviations

LUTS Lower Urinary Tract Symptoms

SWD Shift Work Disorder

BMI Body Mass Index

IPSS International Prostate Symptom Score
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Figure 1. 
Relationship between difficulty falling asleep and LUTS severity (p<0.001).
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Figure 2. 
Relationship between difficulty staying asleep or falling back asleep and LUTS severity 

(p<0.001).
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Figure 3. 
Relationship between sense of wellbeing or physical/cognitive function and LUTS severity 

(p<0.001, p=0.016).
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Table 1

Cohort Demographics

Variable Value

Age (mean ± SD) (years) 41.8 ± 5.7

Number of Days Per Week Working Non-standard Shifts
(mean ± SD)

3.8 ± 1.9

Duration of Non-Standard Shift Work (N(%))

  < 1 month 16 (7%)

  1–6 months 17 (7%)

  7–12 months 9 (4%)

  1–5 years 60 (26%)

  > 5 years 126 (55%)

IPSS Score (mean ± SD) 6.0 ± 5.6

IPSS Quality of Life Score (mean ± SD) 1.4 ± 1.4
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