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Abstract. – OBJECTIVE: Erectile dysfunc-
tion (ED) refers to an inability to achieve or main-
tain a firm penile erection sufficient for satisfac-
tory sexual intercourse. Insufficient, irregular 
sleep and sleep disorders adversely affect hu-
man health, including sexual function. Signif-
icant differences between biological rhythms 
(chronotypes) have been reported. In the pres-
ent study we examine the effect of sleep quality 
and chronotype differences on ED patients and 
a control group.

PATIENTS AND METHODS: The study in-
cluded 69 patients who presented with ED and 
64 healthy controls. The respondents completed 
a sociodemographic data form, and disease se-
verity in the ED group was measured using the 
International Index of Erectile Function (IIEF). 
The participants were further administered the 
Hospital Anxiety and Depression Scale (HADS), 
Insomnia Severity Index (ISI), Pittsburgh Sleep 
Quality Index (PSQI) and Morningness-Evening-
ness Questionnaire (MEQ), and the scale scores 
were compared statistically between the patient 
and control groups. 

RESULTS: There was no difference in the age, 
body mass index (BMI), alcohol use and smok-
ing of the ED and healthy control groups, while 
the IIEF score was significantly lower in the ED 
group than in the control group. The PSQI sub-
scale scores other than for sleep duration sub-
scale, the PSQI global score and the HADS 
score were higher in the ED group than in the 
control group, while there was no difference be-
tween the groups in the MEQ and ISI scores. 
The IIEF score was correlated with the PSQI and 
HADS scores, and the PSQI score with the ISI 
and HADS scores.

CONCLUSIONS: It would be useful to evalu-
ate sleep quality in addition to anxiety and de-
pression while evaluating patients with ED. Our 
study found no relationship between chrono-
type differences and ED.
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Introduction

Erectile dysfunction (ED) refers to the inabil-
ity to achieve or maintain a firm penile erection 
sufficient for satisfactory sexual intercourse1. It 
affects 52% of men aged 40-70 years2. Erection 
requires the coordination of psychological, en-
docrine, vascular, and neurological systems3. ED 
can be attributed to several psychogenic, psy-
chiatric, neurogenic, endocrine, and arteriogenic 
factors4-6. Sleep is a behavioral and physiological 
state that is essential for human life, and a link 
between sleep disorders and many diseases has 
been reported7. Circadian rhythm (CR) describes 
a natural biological process that regulates the 
sleep-wake cycle and repeats every 24 hours in 
humans8. Synchronization of the circadian clock 
with day and night is critical for the control of 
cellular and physiological homeostasis9. It is be-
lieved that diseases that cause sleep disorders, 
such as anxiety and depression, cause also ED as 
a psychological outcome, although ED can also 
result from homeostatic imbalance and changes 
in hormonal production associated with poor 
sleep10. A relationship has been reported between 
sleep quality and ED11, although the mechanisms 
responsible for the impact of sleep disorders on 
ED are yet to be clarified12. 

Biological rhythms have recently gained 
prominence in studies explaining both psychi-
atric disorders and disorders of general medical 
conditions associated with psychiatric disorders. 
Biological rhythms (chronotypes) are typically 
examined under three main types: morning type, 
evening type and intermediate type, and there are 
significant differences between the types. Morn-
ing-type individuals go to bed early and wake 
up early and have less variety in their sleeping 
hours than evening types. Evening-type individ-
uals have greater difficulty in coping with stress 
and experience more anxiety, depression, and 
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somatic symptoms13-15. Chronotype differences 
have been previously studied in terms of their 
relationships with various diseases16,17. To the best 
of our knowledge there is no such study in the lit-
erature. The present study examines the effect on 
ED of sleep quality and chronotype differences.

Patients and Methods

Study Population and Data Collection
69 patients with ED and 64 age-matched 

healthy controls were included in the study. All 
of the participants were above the age of 18 years. 
The participants were first asked to complete 
the Obstructive Sleep Apnea Screening question-
naire, and those with a score of ≥3 were exclud-
ed from the study due to suspected obstructive 
sleep apnea, and were referred to the relevant 
specialist. Participants with diabetes mellitus, 
hypertension, coronary artery disease, congestive 
heart failure, any major central nervous system 
disorder, cognitive impairment, obstructive sleep 
apnea or psychiatric comorbidity, and those on 
antidepressants, were excluded from the study. 
The respondents’ body weight and height were 
taken for the calculation of body mass index 
(BMI). The disease duration, drug use and clini-
cal examination results were recorded. 

Measurements
International Index of Erectile Function 
(IIEF)

This form consists of 15 questions and is used 
for the diagnosis of erectile dysfunction and for 
the evaluation of response to treatment. Ques-
tions 1-5 and 15 evaluate erectile function. The 
reliability and validity study of the scale for the 
Turkish context was performed18.

Morningness-Eveningness Questionnaire 
(MEQ)

The Italian version19 of the MEQ comprises 19 
items, of which five are open-ended and 14 are 
multiple choice. The participants, among other 
factors, are requested to indicate their preferred 
times for going to bed and getting up, as well as 
their ideal times for physical and mental activity. 
The scores of each item are totaled to produce 
a total score within the range of 16 (extreme 
eveningness) to 86 (extreme morningness). Ac-
cording to the MEQ cut-off scores, a total score 
higher than 58 indicates a morning type while 
scores lower than 42 indicate an evening type20.

Pittsburgh Sleep Quality Index (PSQI)
This questionnaire is used to make a subjective 

assessment of sleep quality over the preceding 
month. The questionnaire consists of 19 questions 
inquiring about various sleep habits. The ques-
tions yield “component” scores in the range of 0-3 
points, with more points indicating greater dif-
ficulty. The seven component scores are totaled 
to obtain a final score in the 0-21-point range. A 
total score of ≥5 denotes poor sleep quality with 
good reliability and validity21.

Insomnia Severity Index (ISI)
The ISI consists of seven questions about the 

perceived effect of sleep disturbance on the re-
spondent during the preceding 2 weeks. The total 
score ranges from 0 to 28, with scores of <7 con-
sidered normal, 8-14 subclinical insomnia, 15-21 
clinical insomnia and 22-28 severe insomnia22.

Hospital Anxiety and Depression 
Scale (HADS)

This scale was developed and validated by 
Zigmond and Snaith23, and features anxiety and 
depression subscales. In the 14-item self-report 
instrument, the items are rated on a 4-point 
Likert-type scale and is intended to provide a 
rapid assessment of patients with physical disease 
for depressive symptoms and anxiety.

Statistical Analysis
All statistical analyses were performed using 

the SPSS Statistics (Version 20.0., IBM Corp., 
Armonk, NY, USA) software package program. 
Continuous variables were expressed as means 
± SD, and Student’s t-tests and a Mann-Whitney 
U test were used to compare the means between 
two groups. For categorical variables, a Chi-
square test was used to test the differences be-
tween groups. Spearman’s correlation was used 
to identify any correlation between IIEF and the 
other scales scores. p<0.05 was set as the level of 
significance.

Results

The median age was 48 (25) years in the pa-
tient group and 44.50 (26) years in the control 
group. There was no statistical age difference be-
tween the groups (p=0.66). The body mass index 
(BMI) was 27.34±4.21 (18.52-37.42) in the patient 
group and 27.11±3.62 (18.52-35.51) in the control 
group, with no statistical difference between the 
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groups (p=0.734). The erectile dysfunction (ED) 
group had a mean disease duration of 15.35±13.12 
(1-60) months. In the patient group, 12 (17.4%) 
patients were using sildenafil and nine (13%) 
were using tadalafil for the treatment of ED, 
while 48 (69.6%) patients were not receiving 
any medical treatment. There was no statistical 
difference in smoking (p=0.157) and alcohol use 
(p=0.59) between the groups. The median IIEF 
was 14 (8) in the ED group and 27 (4) in the 
control group. There was a statistically highly 
significant difference in IIEF between the groups 
(p<0.001) (Table I).

The PSQI global score and the HADS-Anxiety 
and HADS-Depression scale scores were statis-
tically different between the patient and control 
groups (p<0001, p=0.001, p=0.003, respectively). 

There was no statistical difference in the MEQ 
or ISI scores of the groups (p=0.412, p=0.735, 
respectively). Considering the components of the 
PSQI scale, a statistically significant difference 
was found in the scores on subjective sleep 
quality, sleep latency, habitual sleep efficiency, 
sleep disturbances, use of sleeping medication 
and daytime dysfunction between the patient 
and control groups (p<0.001, p<0.001, p<0.001, 
p<0.001, p=0.012, p<0.001, respectively). Among 
the PSQI components, only sleep duration did not 
differ statistically between the patient and control 
groups (p=0.705) (Table II).

Examining the correlations between IIEF 
and MEQ, PSQI global score, and the ISI, 
HADS-Anxiety and HADS-Depression scores 
revealed a statistically significant correlation be-

Table I. Demographic features.

		  Erectile dysfunction N: 69	 Control N: 64	 p

Median age (IR)		  48 (25)	 44.50 (26) 	 .0660a

BMI (mean±SD)		  27.34 ± 4.21 	 27.11 ± 3.62	 .734b

Disease duration, month (mean ± SD)		  15.35 ± 13.12		
Drug use for E.D n (%)	 None	 48 (69.6%)	
	 Sildenafil	 12 (17.4%)	
	 Tadalafil 	 9 (13%)
Smoking  n (%)	 Yes	 30 (43.5%)	 20 (31.3%)	 .157c

	 No	 39 (56.5%)	 44 (68.7%) 	
Alcohol consumption n (%)	 Yes	 10 (14.5%)	 18 (28.1%)	 .059c

	 No	 59 (85.5%)	 46 (71.9%)	
IIEF  Median (IR)		  14 (8)	 27 (4)	 <.001a

aMann-Whitney U test was performed. bStudent’s t-test was performed. cChi-squared test was performed. IIEF: International 
Index of Erectile Function Question; BMI: Body Mass Index; IR: Interquartile Range; SD: Standard Deviation.

Table II. MEQ, PSQI, ISI and HADS scores (mean ± SD).

	 Erectile dysfunction N: 69	 Control N: 64	 t/z	 p

MEQ 	 54.20 ± 8.07	 55.78 ± 13.53	 -.824a	 .412
PSQI Global score median (IR)	 7 (9)	 3 (4)	 -4.701b	 < .001
PSQI Subjective sleep quality median (IR)	 1 (1)	 0 (1)	 -4.834b	 < .001
PSQI Sleep latency 	 1 (3)	 0 (1)	 -5.088b	 < .001
PSQI Sleep duration 	 1 (1)	 1(1)	 -.379b	 .705
PSQI Habitual Sleep efficiency 	 1 (2)	 0 (1)	 -3.576b	 < .001
PSQI Sleep disturbance 	 1 (2)	 1 (1)	 -4.624b	 < .001
PSQI Use of sleep medication 	 0 (0)	 0 (0)	 -2.501b	 .012
PSQI Daytime dysfunction 	 2 (2)	 1 (1)	 -4.240b	 < .001
Mid-sleep time 	 3.30 (2.35)	 3 (1.92)	 -1.223b	 .221
ISI	 6 (9)	 6.5 (8)	 -.339b	 .735
HADS-A	 8 (6)	 4.5 (5)	 -3.436b	 .001b

HADS-D	 7 (4)	 4 (4)	 -2.950b	 .003b

aStudent’s t-test was performed. bMann-Whitney U test was performed. MEQ: Morningness-Eveningness Questionnaire; PSQI: 
Pittsburgh Sleep Quality Index; ISI: Insomnia Severity Index; HADS-A: Hospital Anxiety and Depression Scale Anxiety 
Subscale; HADS-D: Hospital Anxiety and Depression Scale Depression Subscale.
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tween IIEF and PSQI (r=-0.395, p<0.001), be-
tween IIEF and HADS-Anxiety scores (r=-0.309, 
p<0.001), and between IIEF and HADS-Depres-
sion scores (r=-0.282, p=0.001). There was al-
so a statistically significant correlation between 
PSQI and ISI (r=0.600, p<0.001), between PSQI 
and HADS-Anxiety score (r=0.640, p<0.001), 
and between PSQI and HADS-Depression score 
(r=0.429, p<0.001) (Table III).

Discussion

This study identified differences in the scores 
on the Pittsburgh sleep quality scale, Pittsburgh 
subscales, and hospital anxiety and depression 
scales between the ED patients and the healthy 
control group, regardless of sleep duration. No 
difference was identified in the chronotypes 
when the ED patients and healthy controls were 
compared.

A relationship between sleep disorders and 
ED has been previously reported in various stud-
ies24,25. Sleep disorders were reported to cause 
a significant decrease in testosterone in men by 
acting on the pituitary-gonadal axis26. Similarly, 
a significant decrease was reported in serum LH 
and testosterone levels of patients with obstruc-
tive sleep apnea, which might cause ED27. A 
limited number of studies using the PSQI have 
reported a relationship between ED and sleep 
quality11,28,29. The study by Rodriguez et al30 on 
sleep quality and ED reported that sleep quality 
played an important role in ED, regardless of 
sleep duration. Our study found that sleep quality 

played a significant role in ED in a comparison of 
ED patients with healthy controls, regardless of 
sleep duration. 

Comorbid anxiety and depression are common 
in men with ED31,32. The HADS is a self-re-
port questionnaire that is designed for the rapid 
screening for anxiety and depressive mood in 
patients with conditions other than psychiatric 
disorders33. Previous studies34 have reported that 
HADS reveals the states of depression and anx-
iety in ED patients. Our study found depression 
and anxiety to be associated with ED, consistent 
with literature.

Seehuus and Pigeon28 reported a relationship 
between ED and ISI, and Kalejaiye et al24 report-
ed a higher insomnia severity score in obstructive 
sleep apnea patients with ED. We found no rela-
tionship between ISI and ED; this may be due to 
the exclusion of obstructive sleep apnea patients 
in the study. People with the morning type as a 
chronotype go to bed early and wake up early 
and have less variation in their sleeping hours. 
Evening-type people go to bed late and get up 
late. Experiencing greater variations in sleeping 
hours, evening types tend to have more difficul-
ty in coping with stress, and experience more 
anxiety, depression, and somatic symptoms13-15. 
Rodriguez et al30 found that men who worked 
night shifts, and men who worked in shifts, ex-
perience poorer erectile function than men who 
work during the day and reported that this was 
due to changes in the circadian rhythm. Piffer et 
al35 reported that evening types experience high-
er sexual activity later in the day than morning 
types. Our study found no correlation between 

Table III. Pearson and spearman correlation coefficients.

		  1	 2	 3	 4	 5	 6

1. IIEF	 r
	 p	 1.00					   
2. MEQ	 r	 -.130	 1.00
	 v	 .135					   
3. PSQI-G	 r	 -.395	 -.123	 1.00
	 p	 < .001	 .160				  
4. ISI	 r	 -.080	 .023	 .600
	 p	 .361	 .797	 < .001	 1.00		
5. HADS-A	 r	 -.309	 -.284	 .640	 .361	 1.00	
	 p	 < .001	 .001	 < .001	 < .001	
6. HADS-D	 r	 -.282	 .022	 .429	 .254	 .568	 1.00
	 p	 .001	 .801	 < .001	 .003	 < .001	

IIEF: International Index of Erectile Function Question; MEQ: Morningness-Eveningness Questionnaire; PSQI-G: Pittsburgh 
Sleep Quality Index Global Score; ISI: Insomnia Severity Index; HADS-A: Hospital Anxiety and Depression Scale Anxiety 
Subscale; HADS-D: Hospital Anxiety and Depression Scale Depression Subscale.
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chronotypes and ED. Although it is believed that 
evening types encounter symptoms such as anxi-
ety and depression more frequently, and that dis-
ruptions to the circadian rhythm may predispose 
to ED, it should be considered that sexual activity 
may be higher in this type when compared to the 
morning type. We do not believe this affects erec-
tion, being a lifestyle choice of the evening and 
morning types, and it is not caused by a necessity 
such as working in shifts. 

There have been limited studies examining the 
effect of chronotype differences on sexual health. 
To the best of our knowledge, there has been no 
study to date investigating the ED and chronotype 
relationship, and in this sense, our study can be 
considered important as the first to examine such 
an association. This study has some limitations, 
including its cross-sectional design, the low num-
ber of patients and the use of self-reported scales. 
Self-report forms may occasionally be functional 
but may fail to assess the general situation as they 
tend to reflect the respondents’ current state.

Conclusions

The management of diseases such as ED that 
affect both the patient and the patients’ partner 
should not focus only on the disease. It is ex-
tremely important to consider possible underly-
ing sleep disorders or psychiatric conditions. In 
this disease, which affects quality of life, taking 
an integrated approach to patients and identifying 
any accompanying problems are as important as 
treating the urological disease.
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