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Abstract 

Background:  Erectile dysfunction (ED) and premature ejaculation (PE) are the two most prevalent sexual disorders 
among males associated with significant distress and impairment in quality of life. The aim of this study was to investi-
gate the prevalence of anxiety and depression symptoms among patients with primary ED and PE.

Methods:  A sample of 57 men (ED = 31; PE = 26) were compared to 25 male outpatients with anxiety disorder (AD) 
and 25 healthy controls. Principal assessment measures included the State-Trait Anxiety Inventory (STAI) and the Beck 
Depression Inventory (BDI).

Results:  Greater levels of STAI state anxiety were reported among the ED, PE, and AD groups as compared to healthy 
controls. In contrast ED and AD groups scored higher than controls on the STAI trait anxiety and BDI, but PE scores 
were not different from healthy controls in both measures.

Conclusions:  The study findings suggest that both primary ED and PE are conditions associated with significant 
state anxiety; however, PE appears to be less associated with trait anxiety and depression compared to ED, a finding 
that corroborates the recent acknowledgement of PE as a more biologically based condition. Limitations and poten-
tial clinical implications are also discussed.
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Background
Sexual dysfunction is characterized by disturbances dur-
ing any stage of the sexual response cycle. It is a common, 
yet debilitating, condition affecting both men and women 
at some point in their lives and preventing them from 
experiencing satisfaction from the sexual activity [1]. 
Among men, the two most prevalent sexual complaints 
are erectile dysfunction (ED) and premature ejaculation 
(PE) [2].

ED is defined as persistent inability to achieve and 
maintain an erection sufficient for satisfactory sexual per-
formance [3]. It is estimated to affect up to 52 % of men 

globally, of whom 5–20 % experience moderate to severe 
ED symptoms [4–6]. PE is defined as persistent ejacula-
tion with minimal sexual stimulation before or soon after 
penetration, in which the individual has minimal volun-
tary control over [7]. It is a highly common condition, 
with prevalence rates reported in epidemiological studies 
as high as of 30 % [6, 8–12]. Both disorders can be pro-
foundly disabling, causing long-lasting adverse effects on 
self-image, significant interpersonal and intimacy diffi-
culties [3, 13–15], and mental health problems [13–15].

It has long been thought that sexual disorders, includ-
ing ED and PE, are primarily due to psychological fac-
tors. Anxiety and depression in specific are considered 
to play a major role in the development and maintenance 
of problems related to sexual functioning [16, 17]. Sev-
eral studies have identified an association between anxi-
ety and ED [18–21], as well as anxiety and PE [22, 23], 
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although some studies have found that anxiety may in 
fact facilitate sexual arousal [17, 24]. A strong associa-
tion exists between depression and ED and the strength 
of that relationship increases with the severity of depres-
sion [25, 26]. Depression has also been linked to PE [9, 
27], with recent findings showing that this relationship 
increases with the duration of PE [28].

Recent studies have pointed out that ED and PE may 
be differentially affected by anxiety and depression symp-
toms. For instance, genetic rather than psychological 
factors are increasingly recognized as important con-
tributors to the development of PE [29], while perfor-
mance and free-floating anxiety appear to play a crucial 
role on the development and sustenance of ED [18]. To 
our knowledge, there are no studies that directly com-
pare patients with ED and PE on anxiety and depression 
symptoms. In addition, very few studies have investigated 
sexual disorders among Greek males [30].

The study attempts to fill this important gap in the 
literature by investigating whether ED and PE patients 
differ in terms of state and trait anxiety and depression 
symptoms. To make meaningful comparisons between 
these two groups, two additional groups were included; 
one of healthy controls and one group of outpatients with 
anxiety disorder. Based on prior research evidence, we 
hypothesized that patients with ED and PE will report 
STAI and BDI scores higher than healthy controls, but 
comparable to AD patients; we also hypothesized that 
there will be differences in trait (but not state) STAI and 
BDI scores between ED and PE patients.

The clarification of the relationship between male 
sexual disorders and anxiety and depression is essential 
for proper assessment and treatment of ED and PE; by 
understanding better the role of anxiety and depression 
in the development and maintenance of male sexual dis-
orders, clinicians will be able to design and implement 
interventions tailored to their patients’ specific needs.

Methods
Sample
The study was approved by the Ethics Committee of Egi-
nition Hospital in Athens, Greece. The total sample con-
sisted of 107 male participants: 57 outpatients diagnosed 
with sexual dysfunction, 25 outpatients diagnosed with 
anxiety disorders, and 25 healthy controls, described in 
detail below.

Sexual dysfunction group Participants in the sexual 
dysfunction group were recruited from the Outpatient 
Specialty Clinic for Sexual Disorders of Eginition Hospi-
tal in the Department of Psychiatry of the Medical School 
of Athens between September 2010 and July 2014. The 
clinic is part of a large, inner city psychiatric hospital and 
treats a diverse patient population seeking help for a wide 

range of psychosexual problems, commonly referred to 
the clinic by either a medical professional (e.g., urolo-
gist, general practitioner) or telephone helplines offer-
ing support and counseling for sexual problems. Eligible 
participants in this study were adult, heterosexual men 
with an exclusive diagnosis of primary (lifelong) ED or 
PE according to the Diagnostic and Statistical Manual of 
Mental Disorders—4th Edition (DSM-IV-TR) criteria [7], 
confirmed by the Mini International Neuropsychiatric 
Interview (MINI) [31].

Prior to participation in the study, all eligible par-
ticipants had undergone a comprehensive andrological 
diagnostic workup, which included obtaining detailed 
medical history, physical examination, and hormo-
nal evaluation to rule out organicity of reported sexual 
problems. Organic ED was ruled out by confirming the 
presence of morning or situational (e.g., masturbatory) 
erections. Other exclusion criteria were (a) medical con-
ditions interfering with sexual function; (b) medications 
affecting sexual function administered within 30  days 
before screening; (c) alcohol or substance abuse; (d) pres-
ence of major psychiatric disorder and/or suicide risk. 
Fifty-seven patients meeting the above criteria agreed 
to enroll in the study by signing an informed consent; 31 
(54  %) were diagnosed with primary ED and 26 (46  %) 
with primary PE.

Anxiety disorder group The anxiety group included 25 
adult male outpatients who were evaluated in the Behav-
ioral Treatment Unit at the Department of Psychiatry of 
the University of Athens Medical School and met cri-
teria for an anxiety disorder according to DSM-IV-TR 
[7]. Diagnoses included obsessive compulsive disorder 
(N = 8), panic disorder (N = 14), and generalized anxiety 
disorder (N = 3). Participants had to be between ages 18 
and 65 with no diagnosis of sexual disorder as assessed 
by the initial psychiatric assessment conducted at the 
clinic and further confirmed by the International Index 
of Erectile Function Questionnaire (IIEF) [32]. None of 
the participants received pharmacological or psychoso-
cial treatment at the time of data collection, as they had 
just completed evaluation and were awaiting treatment 
placement.

Control group The control group included 25 healthy 
men who were opportunistically recruited from friends 
or relatives of the hospital personnel (75 % participation 
rate). Exclusion criteria were diagnosis of sexual dysfunc-
tion or any psychiatric disorder as assessed by the IIEF 
[32] which is further described below.

Procedure and measures
The study was conducted at Eginition Hospital between 
2010 and 2014. The study was in accordance with the 
protocol and ethical principles stated in the Declaration 
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of Helsinki and approved by the Ethics Committee of 
Eginition Hospital. Following a complete description of 
the study, written informed consent was obtained from 
all participants. Information about age, marital status 
and educational level of the participants was obtained 
through a self-report demographic questionnaire. The 
following standardized scales were administered to 
measure key concepts for the study.

State-trait anxiety inventory (STAI) [33]. Anxiety 
symptoms were measured with STAI, a self-administered 
scale consisting of 40 questions rated on a four-point Lik-
ert-type scale from “Almost Never” to “Almost Always” 
with higher scores indicating greater anxiety. STAI pro-
vides scores for two 20-item subscales, one for state 
anxiety, i.e., the level of anxiety experienced at the time 
of assessment, and one for trait anxiety, i.e., the more 
general, pervasive and longstanding tendency for expe-
riencing anxiety. The STAI (Form Y) has been translated 
in Greek and validated in the Greek population with ade-
quate psychometric properties [34].

Beck depression inventory (BDI) [35]. Depression 
symptoms were measured with the BDI, which is a self-
administered 21-item questionnaire of neurovegetative 
and cognitive–emotional symptoms of depression. BDI is 
used both for the screening of depression and assessment 
of severity of depressive symptomatology. BDI has been 
translated and validated for use in the Greek population 
[36].

International Index of Erectile Function Questionnaire 
(IIEF) [32]. Sexual function was measured with IIEF, a 
brief, self-administered scale that consists of 15 ques-
tions assessing five domains of male sexual function: 
erectile function (six items), orgasmic function (two 
items), sexual desire (two items), intercourse satisfaction 
(three items), and overall satisfaction (two items). Scores 
are calculated for the 5 domains as well as for the Total 
Index score, with higher scores indicating better sexual 
functioning.

Life events Life events were assessed by a short, self-
administered questionnaire especially devised for the 
present study. The questionnaire contained a list of 18 life 
events commonly reported in this population, covering 
the areas of personal, family, work, and social life, which 
have occurred over the last year.

Statistical analysis
Continuous variables are presented with mean and 
standard deviation (SD) or with median and interquar-
tile range (IQR). Qualitative variables are presented with 
absolute and relative frequencies. Fisher’s exact test was 
used for the comparison of proportion. Analysis of vari-
ance (ANOVA) was performed to compare age between 
the four study groups. For the comparison of life events 

between the four groups the Kruskal–Wallis test was used. 
Univariate linear regression analyses were conducted to 
explore differences in state, trait, and depression between 
the four study groups. Afterwards, multiple linear regres-
sion analyses were performed to explore the differences 
found in univariate analysis after adjusting for age, fam-
ily status and number of life events that the subjects had 
experienced. Regression coefficients and standard errors 
were computed from the results of the linear regression 
analyses. Diagnostics for regression models were per-
formed to check if the conditions for regression had been 
met with the residuals of each model being normally dis-
tributed and their variance being constant. Interactions of 
variables in the models were not significant. All reported 
p values are two tailed. Statistical significance was set at 
p <0.05 and analyses were conducted using SPSS statisti-
cal software (version 19.0).

Results
The sample consisted of 107 participants (31 in the 
ED group, 26 in the PE group, 25 in the AD group, 
and 25 healthy controls) with mean age 36.3  years 
(SD =  10.6  years). The four groups were comparable in 
terms of age and family status. Sample demographic 
characteristics and number of life events are presented in 
Table 1. The median number of life events overall, as well 
as those related to economic issues, was similar between 
the four groups (p  >  0.05). Table  2 illustrates the mean 
scores on STAI and BDI scores for the four study groups.

Results from univariate and multiple regression mod-
els investigating group differences in state/trait and BDI 
scores are presented in Table 3. Both univariate and mul-
tiple analyses showed significantly greater levels of state 
anxiety in the ED, PE, and AD groups as compared to 
healthy controls. No significant differences in state anxi-
ety scores were found between the ED and PE groups, or 
between the AD group versus ED and PE groups, sug-
gesting that all three clinical groups endorsed equivalent 
levels of state anxiety.

Regarding the trait anxiety scores, while significant dif-
ferences were observed between healthy controls and the 
ED group (p < 0.05) and the AD group (p < 0.001), there 
was no difference between controls and the PE group 
(p > 0.05). Both ED and PE groups reported significantly 
lower trait anxiety scores than the AD group. Participants 
in the PE group scored lower on the trait anxiety scale 
than their ED counterparts, but the difference did not 
reach statistical significance. With regard to depression 
symptoms, both AD and ED groups scored significantly 
higher on the BDI compared to healthy controls. A trend 
towards higher BDI scores than controls was noticed for 
the PE group. No significant BDI score differences were 
found between AD group and ED or PE groups.
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Discussion
The aim of this study was to investigate the prevalence 
of state and trait anxiety and depression in primary ED 
and PE. To draw meaningful conclusions, we included a 
group of anxious patients and a group of healthy controls.

Our results provide evidence for the differential role 
of anxiety and depression in primary ED and PE. Both 
sexual dysfunction groups endorsed higher state anxi-
ety scores compared to healthy controls, but lower than 

patients with ADs. Interestingly, the results for the trait 
anxiety were different. As expected, both sexual dys-
function groups reported lower trait anxiety. However, 
ED patients had significantly higher scores than healthy 
controls, unlike the PE group which scored comparably 
to the control group. Similarly, our results showed that 
ED patients scored higher than controls in depression as 
measured by the BDI, while scores among the PE group 
were not different from controls.

Our results on state anxiety, indicating that all clinical 
groups (ED, PE, and AD) had significantly higher state 
anxiety compared to healthy controls, are in agreement 
with previous research findings. For instance, a recent 
study with 882 ED and PE patients found that both PE 
and ED groups were associated with excess of free-float-
ing anxiety [18]. While the levels of state anxiety are 
equivalent among the three groups, the type of situational 
anxiety triggered in each clinical group is hypothesized 
to be different. In ADs, situational anxiety arises as a 
response to selective attention to threat information cou-
pled with a distorted cognitive processing of the situation 
(i.e., catastrophic misappraisal). For example, in panic 
disorder, attention is selectively directed toward somatic 
symptoms which are assessed as dangerous, while in gen-
eralized anxiety disorder, attention is focused on exter-
nal danger triggering ruminative thoughts regarding the 
impending disaster and its potential prevention [37].

In sexual dysfunctions, anxiety, and stress reactions in 
general are viewed as cognitive interferences that dis-
tract attention from sexual stimuli thus inhibiting sexual 
arousal. The situational stress in sexual dysfunctions may 
take the form of “performance anxiety” [38, 39]. This anx-
iety appears to interfere with sexual functioning through 

Table 1  Sample characteristics

ED erectile dysfunction, PE premature ejaculation, AD anxiety disorder

* ANOVA

** Kruskal–Wallis test
a Fisher’s exact test

Group p

ED
N = 31

PE
N = 26

Controls
N = 25

AD
N = 25

Age, mean (SD) 38.8 (12.9) 37.9 (10.1) 34.0 (6.9) 34.4 (6.2) 0.17*

Family status, N (%)

 Married 13 (41.9) 14 (53.8) 6 (24.0) 6 (24.0) 0.13a

 Unmarried 13 (41.9) 8 (30.8) 10 (40.0) 11 (44.0)

 In relationship 4 (12.9) 3 (11.5) 9 (36.0) 8 (32.0)

 Divorced 1 (3.2) 1 (3.8) 0 (0.0) 0 (0.0)

Number of life events, median (IQR) 2 (1–4) 2 (1–3) 15 (60.0) 3 (2–3) 0.62**

Number of life events concerning economic issues, median (IQR) 0 (0–2) 0 (0–1) 1 (1–1) 1 (0–1) 0.10**

Number of other than economical life events, median (IQR) 1 (1–2) 1 (1–2) 1 (0–2) 1 (1–2) 0.98**

Table 2  Mean values on  STAI, BDI and  IIEF dimensions 
for the four study groups

ED erectile dysfunction, PE premature ejaculation, AD anxiety disorder

ED PE Controls AD
Mean (SD) Mean (SD) Mean (SD) Mean (SD)

STAI

 State 48.1 (3.9) 47.8 (5.3) 43.8 (6.4) 48.0 (3.7)

 Trait 47.8 (5.7) 45.7 (6.7) 44.1 (5.6) 53.5 (6.0)

Depression (BDI) 12.0 (8.5) 10.2 (7.6) 7.5 (6.2) 14.0 (8.7)

 Minimal 20 (64.5) 18 (69.2) 21 (84.0) 14 (56.0)

 Mild 4 (12.9) 6 (23.1) 3 (12.0) 6 (24.0)

 Moderate 6 (19.4) 1 (3.8) 1 (4.0) 4 (16.0)

 Severe 1 (3.2) 1 (3.8) 0 (0.0) 1 (4.0)

IIEF

 Erectile function 12.2 (8.2) 21.9 (8.1) 27.6 (2.7) 24.5 (5.3)

 Orgasmic function 5 (3.9) 7.4 (3.4) 9 (1.8) 8.2 (2.3)

 Sexual desire 6.3 (2.4) 8 (2.2) 8.4 (1.5) 7.2 (1.7)

 Intercourse satis-
faction

4.5 (4.2) 7.3 (4.3) 13.1 (2.0) 9.8 (3.6)

 Overall satisfaction 4.1 (2.2) 5.8 (2.1) 8.5 (1.6) 5.6 (2.5)

 Total index 32.1 (18.0) 49.3 (16.5) 66.6 (7.0) 55.3 (12.6)
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altering the neural substrate of sexual behavior, further 
contributing to the maintenance of sexual dysfunctions. 
The performance anxiety affects the normal sexual func-
tioning through selective attention [40–42].

Erection concern thoughts reduce sexual arousal and 
intervene with normal sexual functioning [43]. These 
thoughts are automatic in nature and focus on sexual per-
formance (e.g., “my penis is not responding” “why can’t it 
work”?). These cognitions are accompanied by selective 
focus on erectile response and the negative consequences 
of a possible sexual “failure”, thus impairing the process-
ing of sexual stimuli, reducing the frequency of sexual 
fantasies and increasing negative emotions (e.g., sadness, 
shame) [44]. The selective focus on sexual performance 
and the possible negative consequences of failure, com-
bined with the absence of sexual thoughts and depressed 
mood further reinforce the cycle of sexual difficulties and 
mood problems [38, 43, 44].

Moreover, Nobre [44] focuses on a particular belief 
that seems to play a dominant role in erectile dysfunc-
tion, namely the “macho myth” (i.e., myth of the male 
role), which seems to result in rigid beliefs and expecta-
tions about sexual performance. Examples of such rigid 
beliefs include “I have to have frequent sexual activities”, 
“I need to be able to satisfy any partner”, or “it is neces-
sary to maintain my erection under any circumstance”. 
Such rigid attitudes and expectations regarding sexual 
performance render men more susceptible to have a neg-
ative schema of inadequacy triggered when exposed to an 
“unsuccessful” sexual experience [44].

Clinical practice reveals a plethora of negative thoughts 
that could lead to state anxiety and subsequent sexual 

dysfunction, such as feeling “trapped”, or fearing that the 
partner “will break up” with or “cheat on” the individual. 
In addition, several other factors play an important role 
in sexual dysfunction, including emotional expression 
and proximity in the paternal family, presence of poten-
tially traumatic sexual experiences, and religious beliefs 
[44]. Also, social messages through media can influence 
and shape the modern perception of sexuality and pre-
scribed male and female sexual roles, often promoting a 
“vulnerable” sexual culture [45].

Our study findings regarding trait anxiety revealed a 
different pattern. Not surprisingly, trait anxiety was found 
to be significantly higher among individuals with anxiety 
disorders compared to all three other groups. Indeed, the 
strong association between anxiety disorders and trait 
anxiety is well supported in the literature [46]. However, 
the finding that ED patients—but not PE—scored higher 
in trait anxiety compared to healthy controls has interest-
ing implications. Stated differently, patients with PE had 
comparable trait anxiety scores to healthy controls. Taken 
together, these findings are in agreement with contempo-
rary research evidence suggesting that organic, neurobio-
logical rather than psychological factors are implicated in 
the development of primary PE [47, 48].

A similar pattern was observed for depression symp-
toms. Again, AD patients scored the highest among the 
three clinical groups, whereas ED but not PE patients 
scored significantly higher on the BDI than controls. 
This result echoes previous research findings show-
ing that depression is a risk factor for ED but not for PE 
[49, 50]. Several studies have identified a high comor-
bidity between depression and ED [51–56] but the 

Table 3  Results from  univariate and  multiple regression analysis for  differences in  STAI  and BDI between  the study 
groups

ED erectile dysfunction, PE premature ejaculation, AD anxiety disorder, ref reference category
a  Regression coefficient (standard error)
b  Adjusted for age, family status and number of life events

* p < 0.050; ** p < 0.010; *** p < 0.00

State Anxiety Trait Anxiety Depression (BDI)

Unadjusted Adjustedb Unadjusted Adjustedb Unadjusted Adjustedb

β (SE)a β (SE)a β (SE)a β (SE)a β (SE)a β (SE)a

Controls. ref.

 ED 4.31 (1.19)** 3.58 (1.23)** 3.76 (1.61)* 4.00 (1.76)* 4.55 (2.13)* 4.74 (2.13)*

 PE 4.01 (0.72)** 3.75 (0.72)** 1.60 (1.70) 2.06 (1.76) 2.76 (2.22) 2.36 (2.27)

 AD 4.20 (1.41)** 4.30 (1.51)** 9.44 (1.70)*** 8.94 (1.72)*** 6.56 (2.22)** 5.08 (2.22)*

PE. ref.

 ED 1.03 (1.34) 1.05 (1.37) 2.16 (1.61) 1.94 (1.57) 1.79 (2.13) 0.90 (2.04)

AD. ref.

 ED 0.10 (1.35) 0.25 (1.43) −5.68 (1.61)** −4.94 (1.61)** −2.01 (2.13) −1.82 (2.08)

 PE −0.20 (1.40) −0.18 (1.45) −7.84 (1.70)*** −6.88 (1.66)*** −3.80 (2.22) −2.72 (2.15)
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directionality of this relationship has yet to be deter-
mined [57, 58]. It may be that depression symptoms hin-
der sexual arousal and impair erectile function, or vice 
versa; the presence of erectile difficulties may trigger low 
mood building up to the development of depressive syn-
drome [51, 52]. On the contrary, patients with PE are less 
likely to experience depression symptoms, a finding that 
further supports the neurobiological nature of the disor-
der possibly influenced by hereditary factors [44, 59].

Of note, the average number of life events involving 
economic problems and the average number of all other 
life events did not differ significantly among the four 
groups. This finding suggests that, in the present study, 
economic problems were not a risk factor for sexual dys-
function. Absence of relationship between life events 
(financial) and PE corroborates previous findings [6]. 
However, this finding must be interpreted with caution, 
as data collection of this study took place amidst a period 
of significant economic hardship due to the Greek finan-
cial crisis that affected the majority of the Greek popu-
lation. Thus, the lack of significant relationship between 
financial stressors and sexual dysfunction may be attrib-
utable to the broader economic context in Greece.

Limitations
The study has several limitations that merit acknowledg-
ment. The most obvious limitation is the cross-sectional 
design of the study that does not allow an investigation 
of causality. Any causal relationships between anxiety 
and sexual dysfunctions must be explored in prospective 
studies. Moreover, all measurement tools employed in 
this study were self-report in nature. Another limitation 
pertains to the clinical sample of the study that may limit 
the study’s generalizability to the general population. 
Finally, our study focused on primary ED and PE patients 
and thus our results may not be generalizable to patients 
with sexual dysfunctions acquired later on in their lives. 
Among the strengths of this study is that it investigates 
an important subject largely ignored in the literature and 
it is conducted in the largely understudied population of 
White Greek patients.

Implications
The significant clinical differences between ED and PE 
in terms of anxiety and depression suggest that these 
two sexual disorder groups may warrant different types 
of treatment. Compared to ED, PE appears to be less 
vulnerable to mood and anxiety symptoms and possi-
bly more biologically determined. These findings, which 
nevertheless await to be confirmed in larger and more 
robust future studies, may have considerable implica-
tions for clinical practice. Mental health practitioners 
working with male sexual disorders may need to conduct 

thorough assessment and tailor their treatment plan 
accordingly to match the different needs of these two 
groups. Patients with ED may benefit from interven-
tions targeted on modifying core schemas (i.e., “failure”) 
and beliefs (i.e., “macho myth”) accompanying the disor-
der. Another effective psychosocial intervention is stress 
management; a recent study with 31 Greek men with a 
recent diagnosis of ED found that an 8-week stress man-
agement program was effective as an adjunct to tadalafil 
for the treatment of ED [30]. In contrast, in the case of 
PE, practitioners should place greater emphasis on neu-
rophysiological contributors of the disorder and deter-
mine when it is necessary to refer patients to specialized 
care.

Conclusion
To conclude, individuals with primary ED and PE showed 
comparable levels of state but not trait anxiety or depres-
sion symptoms. Results provide support for the central 
role of neurobiological and genetic factors over psy-
chological factors as the underlying causal mechanism 
of PE and point towards a differential treatment of the 
disorders.
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