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Abstract
Introduction. Mood disorders, a predominant symptom of depression, are correlated with the risk of cardiovascular disease 
(CVD) development and unfavourable course. Anxiety that accompanies CVD is concurrently its cause, consequence, and 
debilitating factor. There is also a correlation between CVD and erectile dysfunction (ED). The purpose of this study was to 
investigate the relationship between mood disorders and ED in men undergoing cardiac rehabilitation and determine the role 
of diabetes and other risk factors in both health problems.
Methods. The study involved 69 men aged 32–79 admitted to cardiac rehabilitation procedure. Beck Depression Inventory 
served to measure mood disorders, and International Index of Erectile Function 5 to establish sexual dysfunction. A survey 
pertaining social, demographic, and clinical data was conducted among the participants.
Results. Overall, 85.5% of the participants were overweight or obese. Over half of them suffered from hypertension or lipid 
disorders. About a third had diabetes, 77% smoked cigarettes. Mood disorders were found in 5 men, ED among 74% of the 
participants. There was no statistically significant correlation between mood disorders and diabetes, smoking, or excess body 
mass. ED prevalence showed no correlation with overweight or mood disorders. The only statistically significant risk factor for 
ED was diabetes.
Conclusions. The results do not reveal a connection between mood disorders and ED in the studied sample. It is impossible 
to measure shared risk factors for both disorders in a group with only 5 people presenting depression symptoms. Diabetes 
significantly influences ED prevalence among men with coronary artery disease.
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Introduction

According to the World Health Organization, cardiovas-
cular diseases (CVD) are a leading cause of death and dis-
ability in the world. Statistics Poland estimates that consider-
ing the current increase in the prevalence of the disease and 
ageing of the Polish population, the number of deaths caused 
by CVD will amount to 200 000 in 2020 [1, 2]. Growing mor-
tality rate could be effectively prevented through the elimi-
nation of risk factors such as poor diet, insufficient physical 
activity, tobacco smoking, obesity, and alcohol abuse.

In recent years, the approach to treating CVD has changed 
and a greater focus is being put on the patient’s life quality – 
to improve not only survival, but also the person’s well-be-
ing. In this context, complex cardiac rehabilitation consists 
of physical training, psychological help, and secondary pre-
vention of CVD. The crucial goal of cardiac rehabilitation is to 
decrease mortality and disease progression among patients 
with CVD, but it also includes disability prevention, as well as 
improvement of the psychophysical condition and the quality 
of life [3].

The quality of life as a term was introduced by Schipper 
in 1990 [4], defined as an ‘operational effect of the disease 
and its treatment, subjectively or objectively perceived by the 
patient’. The evaluation of specific parameters of the quality 
of life allows to improve communication with the patient from 
their point of view and constitutes the key to the treatment 
of psychosocial conditions [5, 6].

Depression and anxiety disorders are among the crucial 

factors interfering with the positive outcomes of rehabilitation 
[7]. Mood disorders, a dominant symptom of depression, are 
correlated with the risk of CVD development and its nega-
tive outcomes, including cardiac arrest [7]. It has also been 
proven that in patients treated for coronary artery disease, 
there is a higher prevalence of depressive disorders com-
pared with the general population [8]. In 1993, Frasure-Smith 
et al. [9] were the first to identify post-cardiac arrest depres-
sion as an important factor of 3–4-time increase of mortality 
after a cardiac incident, irrelevant of earlier cardiac arrests or 
other CVD. Patients with depression have an even 5 times 
greater odds of experiencing a severe coronary artery episode 
ending with death compared with the general population. The 
prevalence of depression in the general population amounts 
to 5%, with 17–20% among patients with ischaemic heart 
disease, and as much as 16–28% among those who expe-
rienced a cardiac arrest [10, 11].

CVDs, including cardiac arrest, are a strong stress-induc-
ing factor owing to their sudden onset and deprivation of many 
psychological needs, such as respect, safety, or acceptance. 
Cardiac arrest is an event significantly influencing the life of 
the diseased person, as well as their family. There is uncer-
tainty, helplessness, and frustration that come from having 
to accept the reality of the new situation. Thus, it is not only the 
cardiac treatment, but also a psychological observation of the 
patient that need to be introduced because there is a danger 
that anxiety and depressive states will persist and worsen [6].

Long-term stress can also be a factor promoting ischaemia 
of the heart, can disrupt the heart rate and decrease the heart 
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efficiency. The persistent secretion of stress hormones, es-
pecially cortisol, has a negative impact on the whole body, 
including the circulatory system. The result is hypertension, 
increased heart rate, and increased platelet aggregation [12]. 
Many patients with depression during the disease have no 
motivation to change their lifestyle towards a more health-
promoting approach, do not stop smoking, do not care for 
the diet, and avoid physical activity, which worsens the sit-
uation and obviously leads to further degradation of their 
health condition.

Stress results in a continuous, chronic stimulation of the 
sympathetic nervous system. This is related to both the in-
creased mortality of cardiac patients and the presence and 
severity of erectile dysfunction (ED) symptoms [13]. Therefore, 
the heart rate recovery provides us with very important infor-
mation. It reflects the activity of the parasympathetic part of 
the autonomic nervous system, and thus the body’s ability 
to achieve the state of balance after intense physical exer-
tion. Kałka et al. [13] showed that this was not only a marker 
used for assessing the risk of sudden cardiac death – its value 
also significantly correlated with the presence of ED. There-
fore, according to the author, physical training is an abso-
lute must in the treatment of heart disease. It supports the 
parasympathetic part of the autonomic nervous system, re-
duces the risk of sudden cardiac death, positively affects the 
quality of erections and sexual performance, and also in-
creases the secretion of endorphins, which improves the 
patient’s mood and well-being [13].

Szczepańska-Gieracha et al. [14] revealed that mood 
disorders had a key impact on the subjective evaluation of 
the quality of life, the perception of one’s own health, and the 
course of treatment. Thus, psychotherapy should play an im-
portant role in cardiac rehabilitation, focusing on reducing 
negative emotions such as anxiety, depression, and anger, 
creating a positive attitude towards the situation, work, life 
goals, and a change in ‘life philosophy,’ encouraging a life-
style with active fight against the factors promoting the dis-
ease relapse [15].

Anxiety might be present as part of depressive and anxi-
ety disorders or as a standalone symptom. In both cases, it 
negatively impacts on the process of cardiac rehabilitation, 
as well as treatment as a whole [10]. It is a negative emo-
tional state connected with a persistent feeling of threat, fear 
for one’s own health or the loved ones, fear about the situa-
tion at work, etc. The anxiety present in cardiac diseases is 
a causal and debilitating factor at the same time [16]. Anxiety 
also occurs during dyspnoea or arrhythmia, increases the 
feeling of discomfort and unease, and can even result in panic 
attacks. Anxiety leads to 2.5–5 times greater risk of returning 
ischaemia, another cardiac arrest, ventricular fibrillation, and 
even a sudden cardiac death [14, 17]. Studies have shown 
that in the group of patients with a panic disorder, mortality 
is twice as high as in the group without the disorder [17].

Patients who cannot cope with their anxiety and depres-
sion often retire from the society and avoid physical activity. 
The term ‘kinesiophobia’ is more and more often described 
in literature with reference to an abnormal fear of physical 
activity due to disease relapse concerns. For that reason, pa-
tients in whom mood or anxiety disorders were diagnosed are 
advised to undergo cardiac rehabilitation defined as a com-
plex set of actions mandatory to altering the causes lying at the 
root of the disease. This creates the best possible physical, 
social, and mental conditions facilitating the patients’ return 
to normal functioning in the society [7].

Another important factor influencing the quality of life of 
patients treated for CVD is ED, defined as an inability to 

achieve erection sufficient for a satisfactory sexual inter-
course [18]. Until 1980s, ED was assumed to be a psycho-
logical issue. Nowadays, much evidence exists that ED has 
also physiological causes, mostly cardiovascular, neurologi-
cal, or hormonal [18]. A study by Lew-Starowicz performed in 
2005 revealed that 1.5 million of Poles suffered from some 
form of ED, and that the problem was observed more often 
in patients with a CVD or risk factors including diabetes, to-
bacco smoking, or chronic obstructive pulmonary disease [19].

ED is also frequently associated with taking medications 
for CVD [20]. According to pharmaco-epidemiological studies, 
as many as 25% of ED cases are caused by drugs (primarily 
anti-hypertensives and diuretics) whose mechanisms of ac-
tion disrupt the processes responsible for erection. Therefore, 
in cardiac patients complaining about sexual problems, phy-
sicians should consider changing the drug or lowering the 
dose of the ED-inducing medication [21].

Decreased sexual activity and ED among cardiac patients 
are also related to anxiety and depression [3]. Studies by Iz-
debski [22] performed among people aged 50 or more show 
that sexual disorders can have a negative impact on the re-
lationship with a partner and the patient’s self esteem, both 
affecting the quality of life. Kałka et al. [18] demonstrated that 
82% of patients with cardiac insufficiency maintained that 
sexual capacity defined as being able to have a satisfying 
sexual activity was important or very important.

One should not forget about the natural passage of time 
and the biological factors affecting sexual performance. 
Epidemiological data on ED in the US regarding men aged 
40–70 show that ED problems were found in as many as 52% 
of respondents and their frequency strongly correlated with 
age. Hormonal disorders, progressive testosterone deficiency 
(andropause), and chronic diseases are closely related to 
ED [23]. Among older men, many penile pathologies occur as 
a result of ageing. There is a decrease in collagen and elastic 
fibres in the whitish membrane and a decrease in smooth 
muscles; these phanomena are associated with chronic isch-
aemic changes in the microcirculation [24].

Problems in the sexual sphere are a cause of mental dis-
comfort and self-esteem disorders; they can result in gradual 
withdrawal from social activity, isolation, as well as depres-
sion [25]. Older men should be thoroughly diagnosed, as 
depression leads to suicide in this age group 3 times more 
often [25]. Therefore, sexual disorders in men become an 
integral part of cardiac diseases and should be treated as 
such. One of the elements that determine the quality of life is 
a successful sex life, which plays a role in multiple aspects of 
human behaviour. For that reason, when speaking of cardiac 
rehabilitation, it is vital not to neglect this important aspect 
of quality of life.

Study aim

The aim of the study was to evaluate the relationship be-
tween mood disorders and ED in men undergoing cardiac 
rehabilitation, to analyse the risk factors for both health issues, 
and to answer the following questions:

1. Are there any relationships between mood disorders 
and ED in patients undergoing cardiac rehabilitation?

2. Are there any significant differences between the groups 
of patients with and without mood disorders in terms of such 
factors as ED, obesity, tobacco smoking, diabetes?

3. Are there any significant differences between patients 
with and without ED in regard to such factors as presence of 
mood disorders, obesity, tobacco smoking, diabetes?

4. Do these 2 disorders have any shared risk factors?
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Subjects and methods

Patients

The study was conducted in a cardiology centre running 
the second stage of cardiac rehabilitation in outpatient con-
ditions. The study group consisted of 69 men aged 32–79 
years (mean age: 60.9 years, SD: 8.9). The average values 
of height and body mass are collected in Table 1. The mean 
body mass index (BMI) exceeded 25 kg/m2, which indicates 
frequent overweight cases in the study group; 62% of the sub-
jects were overweight, and 23% were diagnosed as obese. 
Almost half of the men (46%) declared secondary education, 
32% reported higher education, and 22% had vocational 
education. Overall, 77% of the group were active smokers. 
More than a half suffered from hypertension or lipid disorders. 
Around 1/3 of the subjects suffered from diabetes (Table 2).

Methods

Beck Depression Inventory (BDI), developed in 1961 by 
Beck, was used to measure the severity of mood disorders 
and depressive symptoms. It consists of 21 questions. The 
patient chooses one answer to each question, taking into 
consideration their mood and well-being over the previous 
7 days. Measures of 0–10 indicate no mood disorders, the 
range of 11–27 points at mild to moderate mood disorders, 
and scores over 27 imply severe mood disorders. BDI has 
also a somatic subscale, referring to the somatic symptoms 
of depression (eating disorders, sleeping disorders, constant 
tiredness and fatigue, etc.), and an emotional subscale, re-
ferring to problems connected with mood, motivation, and 
self-esteem. BDI is a screening tool for assessing mood dis-
orders, and its results are an indication for further diagnostic 
process, not a clinical diagnosis per se [26]. The International 
Index of Erectile Function 5 (IIEF-5) was applied to evaluate 
ED. The questionnaire consists of 5 questions and the an-
swers are provided on a 5-point Likert scale. The result in-
dicates the presence and severity of ED over the previous 
6 months [27]. A score lower than 21 points may denote the 
presence of ED.

The last assessment tool used in the current study was 
a questionnaire aiming to collect information on the patient’s 
life, everyday functioning, as well as awareness of heart dis-
ease prevention and course. A set of questions referred to 
selected CVD risk factors, such as hypertension, lipid disor-
ders, obesity, and diabetes. The questionnaire also included 
items that concerned smoking (the habit duration, the num-
ber of cigarettes smoked daily, and maintaining smoking in 
the treatment period), as well as questions about previous 
prevalence of ED and medications supporting erection, i.e. 
Viagra, Levitra, Cialis, and over-the-counter drugs like Brave
ran or Penigra.

Statistical analysis

The analytical description of the material included deter-
mining mean values, standard deviations, and the range of 
variability of the studied parameters for continuous variables. 
In the case of categorized characteristics, the data were given 
in numbers and percentages. Correlations between continu-
ous variables were assessed by determining the Pearson 
correlation coefficient. For categorized characteristics, chi-
square test of independence was applied. The comparable 
analysis of the subgroups with and without the dysfunctions 
was performed with the use of Student’s t-test for indepen-
dent samples. The statistical significance was set at p < 0.05.

Ethical approval
In accordance with the latest guidelines of the Working 

Group on Cardiac Rehabilitation and Exercise Physiology of 
the Polish Cardiac Society, each cardiac patient should be 
provided with comprehensive cardiac rehabilitation. Com-
prehensiveness consists not only in improving the patient’s 
fitness, combating risk factors, or modifying lifestyle; it also 
takes into account the sexual needs of patients. This is an 
important element of their lives, given that any disorder in the 
sphere of sexual performance can lead to depressive epi-
sodes and restrictions of functioning in the society as a con-
sequence of the disease. The presented study conducted 
among cardiac patients did not receive any consent of an 
ethical committee because it was carried out as part of the 
comprehensive cardiac rehabilitation process as a standard 
procedure to determine the severity of the problem among 
rehabilitated patients. Therefore, no ethical committee ap-
proval seemed necessary.

Informed consent
Informed consent has been obtained from all individuals 

included in this study.

Results

The parameters regarding the patients’ height, weight, 
body mass, and coexisting diseases are presented in Ta-
bles 1 and 2. More than half of the patients had hypertension 
and lipid disorders; 30% of the men surveyed suffered from 
diabetes (Table 2).

Mood disorders were diagnosed in 5 patients, which was 
7.2% of the studied group. ED was reported by 51 men, which 
constituted 73.9% of the studied group. There was no signifi-
cant relationship between ED and mood disorders among 
the investigated men (Table 3).

There were no statistically significant differences between 
depressed and non-depressed patients in terms of BMI or 
IIEF-5 score (Table 4).

Table 1. Distribution of the basic somatic parameters

Parameter Mean SD
Range of variation

Minimum Maximum

Body height (cm) 174.3 5.9 160.0 185.0

Body weight (kg) 85.6 11.1 63.0 112.0

BMI (kg/m2) 28.1 3.1 22.6 37.3

BMI – body mass index

Table 2. Comorbidities occurring in the studied group

Disease n %

Hypertension 41 59.4

Lipid disorders 44 63.8

Diabetes 21 30.4

Table 3. Erectile dysfunction and mood disorders  
in the studied group of men (in numbers)

Erectile dysfunction Chi-square test

No Yes 2 p

Mood disorders
No 17 47

0.104 0.748
Yes 1 4
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The statistical analysis did not show any significant re-
lationship between the presence of mood disorders and risk 
factors such as diabetes, smoking, and overweight (Table 5).

No significant relationship was observed between the BDI 
emotional subscale or BDI overall score and ED (Table 6).

The only risk factor significantly correlated with the prev-
alence of ED was diabetes (p = 0.038). Men with ED suffered 
from diabetes considerably more often than the subjects with-
out this problem. No significant correlation between ED and 
smoking, overweight, or obesity was found (Table 7).

Discussion

More and more authors refer to the co-occurrence of con-
ditions like depression, ED, and coronary artery disease as 
DEC syndrome [28]. Sesso et al. [29] studied a group of 1305 
men and described the correlation between coronary artery 
disease and depression. Valkamoo et al. [30] investigated 
a group of 144 patients treated for coronary artery disease 
only and demonstrated the occurrence of depression in 24% 
of the subjects. Another research, conducted by Ariyo et al. 
[31] in a group of 4493 patients presenting severe depression 
symptoms, confirmed a 40% increase of the risk of coronary 
artery disease. In such patients, the risk of death rises by 60% 
compared with those without depressive symptoms.

Studies confirming the correlation between the occurrence 
of ED and depression appeared already in 1998. It turned out 
that the prevalence of ED was twice higher in patients suffer-
ing from depression [32]. In our study, we examined 69 men. 
Only 5 of them (7.2%) were diagnosed with mood disorders; 
51 (73.9%) reported ED. A very small number of subjects with 
mood disorders compared with the numerous cases of ED 
made it impossible to confirm any relationships between de-
pression and ED. There was no statistically significant cor-
relation between declined mood and the occurrence of dia-
betes, smoking, or excessive body mass.

The only explanation for such a low percentage of depres-
sion in our research is the small study group and the resulting 
limitation in the randomness of the obtained results. Large 
population studies show that 15–23% of people with heart 
diseases – almost twice as many as in the general popula-
tion – experience depression [33]. A total of 65% of patients 
have symptoms of depressed mood immediately after a heart 
attack. In most cases, these are temporary and disappear 
within a few days. However, in 16–22% of individuals, the 
symptoms are more severe, last longer, and meet the criteria 
for a moderate or severe depressive episode [34]. Pratt et 
al. [35] found that the diagnosis of depression in otherwise 
healthy people increased the risk of a heart attack 4 times. 
Depression is also a factor raising the risk of cardiovascular 
complications in people after bypass surgery [33].

Sadness, lack of energy, fear, and anxiety related to de-
pression deprive cardiac patients of their willingness to exer-
cise. A pessimistic attitude towards the future results in their 
failure to follow the physician’s instructions and reluctant par-
ticipation in rehabilitation, which leads to worsening their health 
condition, stronger depression, and, subsequently, increased 
mortality [33, 34].

The research conducted by Walczak et al. [36] in a group 
of 154 men with ED focused on risk factors such as hyperten-
sion, diabetes, smoking, and lipid disorders. Almost half of the 
participants (40%) suffered from hypertension, 23% had dia-
betes, 17% were smokers, and 79% presented elevated BMI. 
Faselis et al. [37] conducted a study on microvascular com-
plications resulting from type 2 diabetes and confirmed their 
occurrence leading to ED in up to 90% of men. Phé and Rou-

Table 4. Differences between the groups of patients  
with and without mood disorders

Parameter
Distribution 
parameter

Mood disorders Student’s test

No Yes t p

BMI  
(kg/m2)

Mean 28.2 26.9
0.947 0.347

SD 3.2 2.0

IIEF-5  
(score)

Mean 15.8 12.4
1.201 0.234

SD 6.0 6.9

BMI – body mass index, IIEF-5 – International Index of Erectile 
Function 5

Table 5. Comparison of groups of patients with different risk  
factors with regard to the presence of depressive symptoms

Risk factor Prevalence
Mood disorders Chi-square test

Yes No 2 p

Diabetes
Yes 2 19

0.233 0.629
No 3 45

Smoking
Yes 4 49

0.031 0.861
No 1 15

BMI

Norm 1 9

1.633 0.442Overweight 4 39

Obesity 0 16

BMI – body mass index

Table 6. Comparison of groups of patients with and without  
erectile dysfunction with regard to BDI scores

Parameter
Distribution 
parameter

Erectile  
dysfunction

Student’s test

No Yes t p

BDI emotional 
subscale

Mean 4.2 4.1
0.047 0.923

SD 4.2 3.6

BDI general score
Mean 7.2 8.0

0.483 0.630
SD 6.6 5.6

BDI – Beck Depression Inventory

Table 7. Comparison of groups of patients with and without  
erectile dysfunction with regard to diabetes, smoking, and BMI

Risk factor Prevalence

Erectile  
dysfunction

Chi-square test

Yes No 2 p

Diabetes
Yes 19 2

4.295 0.038
No 32 16

Smoking
Yes 39 14

0.013 0.910
No 12 4

BMI

Norm 6 4

1.456 0.482Overweight 32 11

Obesity 13 3

BMI – body mass index
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prêt [38] also observed that ED occurred more frequently in 
men with diabetes. The correlation between ED and endothe-
lium dysfunction caused by diabetes, consequently leading 
to coronary artery disease, was also established. Our study 
revealed that diabetes was a significant risk factor of devel-
oping ED in men with CVD. Contrary, the correlation between 
the occurrence of ED and smoking, excess body mass, or de-
pression was not confirmed. However, a small study group 
may not be a suitable statistical basis for capturing all the 
relevant relationships.

When speaking of sexual activity, one cannot forget about 
physical activity, improving sexual performance and pre-
venting ED [39, 40]. White et al. [41] confirmed that 9-month 
training with 80% of maximal oxygen uptake applied 3 times 
a week improved the ability to achieve and maintain erection, 
which affected the frequency of sexual intercourses and the 
quality of orgasms. The Look AHEAD trial, performed in a group 
of 373 men aged 45–75 years, implied that the prevalence of 
ED decreased by 40% in individuals doing physical activities 
as compared with those with sedentary lifestyle [42]. Taking 
into account that sexual performance is declared by men to 
be of substantial importance for their quality of life [18], edu-
cation regarding physical activity and the role that diabetes 
plays in the occurrence of ED seems to be crucial. It could be 
a factor making men focus on this health problem and in-
creasing the chance of changing eating habits and lifestyle, 
especially in patients with heart diseases. Further studies of 
the issue performed on a much larger scale are still needed.

Conclusions

The obtained results showed no statistically significant 
correlation between the occurrence of mood disorders and 
ED in the studied group of men. The relationship between 
these two conditions and excessive body weight or smoking 
has not been confirmed, either. However, these results should 
be treated with caution owing to the small size of the study 
group. Only diabetes turned out to be a factor statistically 
significantly related to the occurrence of ED. Thus, it is not 
only a serious risk factor for CVD, but also one of the main fac-
tors determining the occurrence of ED in cardiac patients.
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