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Purpose: To determine the role of poor sleep quality as a risk factor for acquired premature ejaculation (APE) after considering the
various risk factors, such as ages, lower urinary tract symptoms (LUTS), anxiety, depression, and erectile dysfunction.

Methods: This study presents a multivariate analysis to identify risk factors for PE, including the covariate of age, International Prostate
Symptom Score (IPSS), General Anxiety Disorder-7 (GAD-7) score, Patient Health Questionnaire-9 (PHQ-9) score, International Index of
Erectile Function (IIEF) score, and Pittsburgh Sleep Quality Index (PSQI). Acquired PE was defined as self-reported intravaginal ejaculation
latency time <3 minutes, and poor sleep quality was diagnosed using the Pittsburgh Sleep Quality Index tool.

Results: A total of 349 men were enrolled in the study after completing the questionnaires and the medical history survey. Among 349
men, 203 individuals (58.17%) suffered from acquired PE. The IIEF-5 score, IPSS, GAD-7 score, PHQ-9 score, and PSQI score of the
population with PE were significantly different from the non-PE group. Further multivariate analysis showed that erectile dysfunction,
depression, severe prostatitis-like symptoms, and poor sleep quality were high-risk factors of APE. Additionally, our study showed that
premature ejaculation diagnostic tool (PEDT) score was associated with IPSS/GAD-7/PHQ-9/PSQI scores positively and associated
with IIEF-5 scores negatively. The stratified analysis of sleep quality showed that APE patients with different sleep qualities have
different prevalence rates of anxiety, depression, prostatitis-like symptoms, and erectile function.

Conclusion: In general, sleep quality may be a potential risk factor for patients with acquired premature ejaculation. Our research
revealed the impact of sleep quality on premature ejaculation and provided new viewpoints for further understanding and perfecting
the pathogenesis of premature ejaculation.
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Introduction
Premature ejaculation (PE) is one of the most common sexual dysfunctions, present in about 14.0% to 19.5% of all adult
men."? Schapiro® was the first to describe two types of PE: primary PE (PPE, or lifelong PE) and secondary PE (SPE, or
acquired PE). In 2014, the International Society for Sexual Medicine (ISSM) defined Lifelong PE and acquired PE in detail.*
Recently, Colonnello et al’ redefines a sexual medicine paradigm: subclinical premature ejaculation as a new taxonomic entity
included subclinical premature ejaculation as a new classification entity, which includes patients who do not completely fulfil
the definition criteria for PE, and frequently with other sexual comorbidities, such as erectile dysfunction (ED). The etiology of
PE has been traditionally divided into psychogenic and biogenic factors. Furthermore, PE is likely a symptom with a
multifactorial etiology with coexisting genetics, neurobiological, endocrine, urologic, intrapsychic, and relational factors.®
Sleep that is insufficient, misaligned, or disrupted causes hypersomnolence and neuropsychological deficits,’
adversely affect cardiometabolic health and is increasingly recognized to impair other biological processes that lead to
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conditions important to men, such as hypogonadism, erectile dysfunction, and infertility.
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However, few studies have focused on the relationship between sleep and male ejaculation. Serotonin and its
receptors in the central system were confirmed to play an essential role in central ejaculation control.'' 5-HT in the
central nervous system can inhibit the ejaculation reflex, and when its function is disturbed, such as 5-HT receptor
dysfunction, the ejaculation latency will be shortened, resulting in premature ejaculation.'” At the same time, studies
have found that 5-HT in the central system also plays a vital role in regulating the body’s sleep-wake and emotional
state.'> Animal experiments have shown that sleep deprivation in rats will affect the expression of central 5-HT receptors,
and causes the sensitivity of the receptor to change.'* In addition, studies have confirmed that sleep deprivation interferes
with the function of the reproductive system and sexual behavior of male rats, including the ejaculation function.'
Consequently, we speculate that sleep may be closely related to the central ejaculation control, and sleep disorder may be
one of the risk factors for premature ejaculation. Furthermore, this study presents a multivariate analysis factoring in
various comorbidities as well as the effects of age, lower urinary tract symptoms (LUTS), anxiety, depression, and
erectile dysfunction, which could influence the presentation of PE.

Materials and Methods
Study Population

Patients with primary premature ejaculation have a specific genetic susceptibility to rapid ejaculation from their first
sexual life. Compared with patients with primary premature ejaculation, acquired premature ejaculation is usually
accompanied by comorbidities such as prostatitis and erectile dysfunction, so we excluded patients with primary
premature ejaculation.

From October 2020 to June 2021, a total of 320 patients who complained of “rapid ejaculation” were evaluated in the
Andrology Clinic of the First Affiliated Hospital of Anhui Medical University. We excluded 93 patients with primary
premature ejaculation and 24 patients who failed to meet the inclusion criteria. Finally, 203 patients with acquired
premature ejaculation were included in the study.

The inclusion criteria are as follows: (a) Over 18 years old; (b) The patient maintained a stable sexual relationship
with a heterosexual partner for at least six months. (c) The first time turns to andrologists for their confusion; (d) Does
not suffer from other neurological diseases or other organic diseases that affect sleep and ejaculation function; (e) Not
taking drugs that may affect sexual function and sleep; The control group was composed of 146 healthy adult male
patients who underwent physical examination in the outpatient department, without any diseases or drugs history that
could affect sleep and ejaculation function.

This study complied with all principles of the Declaration of Helsinki. The Ethics Committee of the First Affiliated
Hospital of Anhui Medical University has approved the study. Written informed consent was obtained from each
participant before data collection.

Data Collection

The investigation collected research data mainly through paper questionnaires. After the patients completed the questionnaire,
experienced andrologists examined these items to ensure stable and reliable results. The paper questionnaire includes the
following items: (a) demographic information, such as age, height, weight, marital status, etc.; (b) detailed sexual and related
medical history; (c) self-estimated IELT; (d) the scale of International Index of Erectile Function-5 (IIEF-5);'¢ (e) premature
ejaculation diagnostic tool (PEDT);'” (f) International Prostate Symptom Score (IPSS);'® (g) anxiety and depression,
measured with General Anxiety Disorder-7 (GAD-7)"? and Patient Health Questionnaire-9 (PHQ-9)° and (h) Pittsburgh
sleep quality index (PSQI).*!

Data Analysis

Data analysis was conducted using IBM SPSS Statistics for Windows, version 24 (SPSS Inc, Chicago, IL, USA).
Kolmogorov—Smirnov test was used to test the normality of data samples. The Student test or Mann—Whitney test was
used to compare the differences between groups according to whether the continuous variables conform to the normal
distribution. The classified data between groups were analyzed and compared by Pearson chi-square test or Fisher exact
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Table | Demographics Characteristics of Men with and without Acquired Premature Ejaculation

Demographic Characteristics All (n=349) Non-PE (n=146) Acquired PE (n=203) P
Age (yr) 30.27+5.47 29.25+6.64 31.00+4.32 0.03
<30 166 78 (53.42%) 88 (43.35%)
>30 183 68 (46.58%) 115 (56.65%)
BMI (kg/m?) 24.73+4.59 23.76+3.92 25.42+4.91 0.002
<185 29 12 (8.22%) 17 (8.37%)
18.5-24 118 59 (40.41%) 59 (29.06%)
>24 202 75 (51.37%) 127 (62.56%)
Personal history
Smoking 92 29 (19.86%) 63 (31.03%) 0.019
Alcohol use 70 29 (19.86%) 41 (20.20%) 0.939
Regular exercise 40 21 (14.38%) 19 (9.36%) 0.146
Comorbid conditions
HTN 52 21 (14.38%) 31 (15.27%) 0.818
DM 28 13 (8.90%) 15 (7.39%) 0.607

Notes: Values are presented as meantstandard deviation or number (%). Regular exercise: twice a week, at least 30 minutes each time.
Abbreviations: PE, premature ejaculation; BMI, body mass index; HTN, hypertension; DM, diabetes mellitus.

test, and the correlation was studied by Pearson correlation analysis or Spearman rank correlation analysis. Binary
Logistic regression model was used to evaluate the risk factors associated with acquired premature ejaculation.
Continuous variables were expressed as averages with standard deviations (average + SD). Numbers with percentages
represented classification variables. Statistical significance was defined as p < 0.05.

Results

Patient Characteristics

A total of 349 men were included in the study after completing the questionnaires and medical history investigation.
Among 349 men, 203 subjects (58.17%) had acquired PE (IELT<3 min). The mean ages of the acquired PE and control
groups were 31.00£4.32 years and 29.25+6.64 years, respectively, with significant differences between the groups
(P<0.05). Table 1 shows more demographic characteristics for participants.

Outcomes of the IELT, PEDT, lIEF-5, IPSS, GAD-7, PHQ-9 and PSQI

The prevalence of ED, anxiety, depression and poor sleep quality in the PE group was 52.70% (102/203), 73.40% (149/
203), 83.74% (170/203), and 75.37% (153/203), respectively. In the non-PE group, 10 (6.85%) men reported ED, 41
(28.08%) reported anxiety, 86 (58.90%) reported depression, and 70 (47.96%) men reported poor sleep quality. The
PEDT score, IIEF-5 score, IPSS, GAD-7 score, PHQ-9 score, and SQI score of the population with PE were significantly
different from the non-PE group (p < 0.001 for all, see Table 2 and Figure 1).

Study on the Correlation Between PEDT and the Clinical Characteristics of Patients
Correlation analysis was conducted to discover whether the PEDT score was correlated with the clinical characteristics of
APE patients. After testing the data, Pearson correlation analysis was performed on the data following normal distribu-
tion, and the variables of non-normal distribution were analyzed by correlation analysis, which included: IIEF-5 score,
IPSS, GAD-7 score, PHQ-9 score, and PSQI. The results showed that the PEDT score in patients with APE was
negatively correlated with IIEF-5 score (r = —0.364, p<0.001; Figure 2A), and positively correlated with IPSS (r = 0.284,
p<0.001; Figure 2B), GAD-7 score (r = 0.230, p<0.001; Figure 2C), PHQ-9 score (r = 0.196, p = 0.008; Figure 2D) and
PSQI (r = 0.310, p<0.001; Figure 2E).
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Table 2 [ELT, PEDT, IIEF-5, IPSS, GAD-7, PHQ-9 and PSQI for Men with and without Acquired

Premature Ejaculation

Characteristic Non-PE (n=146) Acquired PE (n=203) P
IELT, min
<l 0 10 (4.93%)
1-2 14 (9.59%) 71 (34.98%)
>2 132 (90.41%) 122 (60.10%)
PEDT score 5.64+3.31 14.90+3.02 <0.001
IIEF-5 score 23.33£1.63 17.16+6.57 <0.001
5-7 2 (1.37%) 14 (6.90%)
811 2 (1.37%) 36 (17.73%)
12-21 6 (4.11%) 57 (28.08%)
22-25 136 (93.15%) 96 (47.29%)
IPSS score 1.46+2.99 8.91£7.97 <0.001
0-7 144 (98.63%) 123 (60.59%)
8-19 I (0.68%) 57 (28.08%)
20-35 | (0.68%) 23 (11.33%)
GAD-7 score 3.08+1.90 9.04+5.59 <0.001
04 105 (71.92%) 54 (26.60%)
5-21 41 (28.08%) 149 (73.40%)
PHQ-9 score 3.82+2.17 11.74+6.73 <0.001
04 86 (58.90%) 33 (16.26%)
5-27 60 (41.10%) 170 (83.74%)
PSQI score 4.88+3.21 9.59£5.12 <0.001
0-5 76 (52.05%) 50 (24.63%)
6-10 52 (35.62%) 58 (28.57%)
I1-15 8 (5.48%) 69 (33.99%)
1621 10 (6.85%) 26 (12.81%)

Note: Values are presented as meantstandard deviation or number (%).

Abbreviations: Acquired PE, acquired premature ejaculation; IELT, intravaginal ejaculatory latency time; PEDT, Premature
Ejaculation Diagnostic Tool; IIEF-5, International Index of Erectile Function-5; IPSS, International Prostate Symptom Score;
GAD-7, Generalized Anxiety Disorder-7; PHQ-9, The Patient Health Questionnaire-9; PSQI, Pittsburgh Sleep Quality Index.

Study on the Risk Factors Associated with APE Patients

We applied a binary classification logistic regression analysis to assess the impact of age, BMI, smoking history, erectile

function, prostatitis-like symptoms, anxiety, depression and sleep quality on APE. PSQI score greater than 5 yielded a

diagnostic sensitivity of 89.6% and specificity of 86.5% in distinguishing good and poor sleepers.”> According to the
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Figure | Outcomes of six scales in the APE and the non-PE subjects (***P < 0.001).
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Figure 2 Correlation between clinical characteristics of patients and PEDT score. There was a significant negative correlation between PEDT and IIEF-5 (A) in APE group;
there was a significant positive correlation between PEDT and IPSS (B) /GAD-7 (C) /PHQ-9 (D) /PSQI (E) in APE group.

OR(95%Cl) P Value

Anxiety -o— 1.17(1.02-1.59) 0.102
Depression —o— 1.35(1.01-1.97) 0.024
Erectile dysfunction o 1.74(1.49-2.03) 0.004
Moderate Prostate Symptom +—@— 1.11(0.37-1.52) 0.124
Severe Prostate Symptom —e— 2.2(1.82-3.38) 0.019
Poor Sleep Quality —&— 1.23(0.96-1.67) 0.026
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Figure 3 Logistic regression analysis of different risk factors in relation to acquired premature ejaculation.

above criteria, we divided the patients into two groups with different sleep quality. The results of the univariate analysis
showed that erectile function, prostatitis-like symptoms, anxiety, depression, and sleep quality were identified as being
significantly (p < 0.05) associated with APE. After adjusting for the relevant factors, further multivariate analysis showed
that erectile dysfunction (OR 1.74, 95% CI, 1.49-2.03, P = 0.004), depression (OR 1.35, 95% CI, 1.01-1.97, p = 0.024),
severe prostatitis-like symptoms (severe prostatitis-like symptoms vs mild prostatitis-like symptoms, OR 2.2, 95% CI,
1.82-3.38, p=0.019), and poor sleep quality (OR 1.23, 95% CI, 0.96-1.67, p = 0.026) were high risk factors of APE (see
Figure 3).

Stratification Analysis
We divided patients with APE into two groups according to whether they suffered from sleep quality problems (Table 3).
We observed that the APE patients with poor sleep quality was distinctly higher than patients without poor sleep quality
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Table 3 Prevalence of Anxiety, Depression, Erectile Dysfunction, Prostatitis-Like Symptoms Among APE
Men with Different Sleep Quality

Variables Men with Acquired PE
With Poor Sleep Quality Without Poor Sleep Quality
(n=153) (n=50)
GAD-7 score 10.56+5.46 8.54+5.56
Prevalence of Anxiety, n (%) 121 (79.1%) 28 (56%)
PHQ-9 score 13.30+£7.07* 11.24+6.56*
Prevalence of Depression, n (%) 132 (86.3%) 38 (76%)
IIEF-5 score 16.52+7.18 17.37+6.37
Prevalence of ED, n (%) 85 (55.6%) 22 (44%)
IPSS score I 1.62+8.24%* 8.03+7.57**
Prevalence of Mild PS, n (%) 91 (59.5%) 32 (64%)
Prevalence of Moderate PS, n (%) 45 (29.4%) 12 (24%)
Prevalence of Severe PS, n (%) 17 (11.1%) 6 (12%)

Notes: Values are presented as meantstandard deviation or number (%). * < 0.05, ** < 0.01.

Abbreviations: Acquired PE, acquired premature ejaculation; GAD-7, Generalized Anxiety Disorder-7; PHQ-9, The Patient Health
Questionnaire-9; IIEF-5, International Index of Erectile Function-5; IPSS, International Prostate Symptom Score; PS, Prostatitis-Like
Symptoms.

on the total prevalence of depression, the severity of prostatitis-like symptoms, and the average score of PHQ-9 and
IPSS. There was no statistical significance on the total prevalence of anxiety, erectile dysfunction, and the score of GAD-
7 and IIEF-5 between the two groups. Furthermore, we divided the patients into four groups to show the distribution of
GAD-7, PHQ-9, IPSS, and IIEF-5 scores of patients with different PSQI scores. The result is shown in Figure 4.

Discussion
Premature ejaculation (PE) is the most common male sexual dysfunction. While the exact etiology of PE has not been
elucidated, relevant literature has reported several pathological conditions have been associated with PE. Although all
these conditions should be considered as possible causes of APE, they can also worsen ejaculatory control in patients
complaining of LPE.? Previous studies have shown that lifelong premature ejaculation in humans may be explained by a
hyposensitivity of the 5-HT2C and/or hypersensitivity of the 5-HT1A receptors,”* while acquired premature ejaculation
is mainly affected by related secondary factors, such as chronic prostatitis, erectile difficulties and other comorbidities.”
A large demographic study found that PE patients were older and had higher BMI than the non-PE group, stratified
analysis in the study showed that the APE group had severe anxiety and depression.”® Another study only included APE
patients found that urinary tract symptoms, erectile dysfunction, hypogonadism and prostatitis, metabolic syndrome may
be risk factors for acquired premature ejaculation.’’ In addition, premature ejaculation may negatively impact the
perception of orgasmic pleasure, both LPE and APE patients experienced a lower orgasmic intensity compared to the
healthy controls.?®

In 2018, Liu et al*’ have concluded that psychological state and sleep quality might be closely related to PE. In
contrast to the above study, our study only included patients with acquired premature ejaculation, because of acquired
premature ejaculation is usually accompanied by comorbidities compared with patients with primary premature ejacula-
tion. In this study, we explored the association between APE and various risk factors that may affect ejaculation function
through multivariate and univariate analysis. After adjusting for the relevant factors, the results showed that erectile
dysfunction, severe prostatitis-like symptoms, and poor sleep quality affected the presence of premature ejaculation. Our
study also found that men with APE were older and had higher BMI than the non-PE group, and the APE group had
lower IIEF-5 scores and higher IPSS/GAD-7/PHQ-9/PSQI scores compared with the non-PE group. Additionally, our
study showed that PEDT was associated with IPSS/GAD-7/PHQ-9/PSQI scores positively and associated with IIEF-5
scores negatively. The stratified analysis of sleep quality showed that APE patients with different sleep quality have
different prevalence rates of anxiety, depression, prostatitis-like symptoms, and erectile function, and there were
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Figure 4 Comparison of clinical features of APE patients with different PSQI (all P< 0.05).

significant differences in GAD-7/PHQ-9/IPSS and IIEF-5 scores. Because of the findings mentioned above, we proposed
that poor sleep quality may be one of the risk factors for acquired premature ejaculation.

Sleep that is insufficient, misaligned, or disrupted could impair the biological processes of males and lead to
hypogonadism, erectile dysfunction, and infertility. There may also be a link between sleep and ejaculation. Serotonin
and its central system receptors have been shown to play a pivotal role in both ejaculations and regulating sleep-
awakening and emotional state. Intervention on sleep state will also affect the expression of 5-HT and its relevant
receptors. Related animal experiments have shown that sleep deprivation in rats can affect the expression of central 5-HT
receptors and further lead to depressive behavior. Studies have also confirmed that sleep deprivation can interfere with
rats’ sexual behavior, and the frequency of ejaculation in rats will change after sleep deprivation.

Our research has shown that poor sleep quality could be a risk factor for acquired premature ejaculation because of a
long-term sleep intervention may affect central ejaculation regulation. Besides, patients with poor sleep quality were
more likely to suffer from erectile dysfunction and depression, while previous studies have confirmed that erectile
dysfunction and depression can affect ejaculation function.>**" Therefore, this could be one of the causes of ejaculation
dysfunction in patients with sleep disorders.
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The present study has some limitations. We diagnose PE through the self-reported ejaculation latency questionnaire,
which may be biased. Most of the clinical characteristics of patients, such as sleep quality, are also based on self-reports,
which is not as objective as polysomnography and may lead to deviations in the results. In addition, our research is a
cross-sectional survey, and further research is needed to explore the mechanism of sleep affecting ejaculation. Despite
these limitations, our research is still meaningful. We comprehensively analyzed the possible risk factors for APE and
confirmed that sleep quality is related to APE. We implemented the stratified analysis method to evaluate the impact of
different sleep quality of APE patients on different complications such as ED and depression.

Conclusion

In general, sleep quality may be a potential risk factor for patients with acquired premature ejaculation. Our research
revealed the impact of sleep quality on premature ejaculation and provided new viewpoints for further understanding and
perfecting the pathogenesis of premature ejaculation.
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