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During the Corona Virus Disease-2019 (COVID-19) pandemic, among men infected with SARS-CoV-2, little attention has been
given to reduced libido and its associations with decreased erectile function, even though there may be physical and psychological
factors that contribute to the two. So the purpose of the study is to determine the correlation between decreased erectile function
and reduced libido in SARS-CoV-2 infected people during the COVID-19 pandemic and to describe the associated clinical,
psychic, and lifestyle parameters. We recruited 321 eligible men with SARS-CoV-2 infection in the urology clinic of our hospital.
We used the International Index of Erectile Function-5 (IIEF-5), the Patient Health Questionnaire-9 (PHQ-9), 7-item Generalized
Anxiety Disorder (GAD-7) module, and Pittsburgh Sleep Quality Index to independently evaluate the subjects, collect relevant
data, and analyze the data. In this study, we show that both libido and erectile function were decreased after SARS-CoV-2 infection
(p<0:0001), and reduced libido was strongly correlated with decreased erectile function (p<0:0001; odds ratio (OR)= 11.33).
In addition, anxiety (OR= 2.41, CI= 1.13–5.23), (p<0:05), symptomatic infection (OR= 3.293, CI= 1.11–11.48), (p<0:05), and
body mass index (OR= 0.88, CI= 0.83–0.92), (p<0:05) were also associated with decreased erectile function. So, we think that
during the COVID-19 pandemic, for erectile dysfunction patients who decreased erectile function after SARS-CoV-2 infection, we
should not only pay attention to patients’ erectile function status but also to patients’ reduced libido status.

1. Introduction

Corona Virus Disease-2019 (COVID-19) refers to disease
caused by SARS-CoV-2 infection, which broke out in 2019
and swept the world. COVID-19 is mainly a disease of the
respiratory system [1], but it has a great impact on the cir-
culatory system, digestive system, nervous system, endocrine
system, and even the genitourinary system [2–6]. As
COVID-19 continues to spread, people are increasingly con-
cerned about its impact on fertility and sexual function. It
has been reported that the SARS-CoV-2 can infect the tes-
ticles, the male reproductive tract, and cause damage to male
fertility [7]. It can also lead to sexual dysfunction in men,
such as erectile dysfunction (ED) [8].

ED is one of the most common male sexual dysfunction
disorders, which was defined as the consistent or recurrent
inability to attain and/or maintain penile erection sufficient

for sexual satisfaction at the Fourth International Consulta-
tion on Sexual Medicine [9]. ED is a syndrome affecting
mental and physical health, it can cause psychological pro-
blems (such as, poor self-esteem, depression, and anxiety) in
patients, thus decreasing their quality of life [10]. At the same
time, the female partners of ED patients are less satisfied with
their sexual relations, their sexual life cannot be satisfied, and
their frequency of sexual activities decreases significantly,
thus worsening the relationship between sexual partners
[11], and it can affect the life quality of both the patient
and partner [12].

At present, there are few ED articles related to COVID-19,
mainly including the following viewpoints: (i) SARS-CoV-2
infection causes extensive endothelial cell dysfunction, which
leads to ED [13], (ii) COVID-19 causes ED by directly dam-
aging the testes and reducing testosterone levels [14], and (iii)
infection with COVID-19 causes patients to develop mental
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disorders (anxiety and depression), which can lead to ED [15].
In addition, a study has shown that people infected with
SARS-CoV-2 can experience symptoms of reduced libido
[16], but among men infected with SARS-CoV-2, little atten-
tion has been paid to the relationship between reduced libido
and ED. The concomitant presence and associations of
decreased erectile function and reduced libido among men
infected with SARS-CoV-2 have not yet been described. Based
on the collected relevant questionnaire, we conducted a study
on the correlation between decreased erectile function and
decreased libido in SARS-CoV-2 infected patients. The aim
of the present study was to determine whether reduced libido
was the main cause of decreased erectile function in SARS-
CoV-2 infected men during the COVID-19 pandemic and
to describe the associated clinical, psychic, and lifestyle
parameters.

2. Materials and Methods

2.1. Subjects. Subjects were selected from male patients who
had been infected with SARS-CoV-2 between December 2022
andMarch 2023. To be included in the study, all subjects had to
meet the following criteria: (i) male patients aged≥18 years and
≤60 years; (ii) have stable sex for at least 6 months; (iii) no
other vascular disease; (iv) no diabetes, hypertension, and other
basic diseases; (v) no previous history of depression, anxiety,
and other mental disorders; (vi) no history of SARS-CoV-2
infection before this study; (vii) no history of prostate cancer
or pelvic radiotherapy; and (viii) with mild COVID-19. The
men whomet the above criteria could be included in the study,
including healthy men. In addition, men on medication that
could have affected their erectile function were excluded (e.g.,
phosphodiesterase 5 inhibitor).

This study was conducted by collecting subjects to fill in
questionnaires. After the country’s open-door policy on
COVID-19 was implemented, we recruited subjects in the
outpatient department, asked them to fill in relevant ques-
tionnaires, and conducted follow-up visits. With the further
spread of SARS-CoV-2, most of the subjects were infected
with SARS-CoV-2, and this part of the subjects would be
asked to fill in the relevant questionnaire again during our
regular follow-up. Each subject’s selection was evaluated by
an experienced clinician based on the subject’s basic condi-
tion and medical history. Each subject was explained by a
researcher while filling out the questionnaire to ensure the
authenticity of each questionnaire. Prior to the start of this
study, the subjects had agreed and signed the relevant
informed consent. This study was reviewed and approved
by the Anhui Medical University Research Subject Review
Board (Quick-PJ 2022–03-27).

2.2. Questionnaire. The content of the questionnaire mainly
includes the basic information of subjects (e.g., age, height,
weight, education level, marriage, residence, occupation, and
others), self-assessment scale of erectile function before and
after SARS-CoV-2 infection (e.g., IIEF-5), self-assessment of
patients’ libido before and after SARS-CoV-2 infection, and
the subject’s psychological status questionnaire.

The International Index of Erectile Function-5 (IIEF-5)
is one of the important tools for ED diagnosis [17]. Accord-
ing to the assessment results of IIEF-5, the severity of ED can
be divided into three grades: mild, moderate, and severe. In
general, an IIEF-5 score of less than 7 is classified as severe
ED, 8–11 as moderate ED, 12–21 as mild ED, and 22–25 as
no ED. We collected the IIEF-5 scores of subjects before and
after SARS-CoV-2 infection and analyzed the score changes
to evaluate the changes in subjects’ erectile function before
and after SARS-CoV-2 infection. Then, we determined the
extent to which SARS-CoV-2 infection affected subjects’
erectile function by analyzing the magnitude of changes in
erectile function before and after SARS-CoV-2 infection.

Sexual desire inventory is the most commonly used sexual
desire rating scale, and it is a questionnaire with 13 items [18].
The resulting score (0–101) of the questionnaire represents the
subjects’ level of sexual desire. The higher the score, the higher
the level of libido. For ease of calculation, we divide the final
score by 10 to represent the final result. Subjects filled in the
questionnaire to obtain the corresponding score before and
after SARS-CoV-2 infection and analyzed the change of libido
after SARS-CoV-2 infection through the change of the score.
At the same time, we divided the subjects into no reduction,
mild reduction, moderate reduction, and severe reduction
groups according to the degree of score change.

The Patient Health Questionnaire-9 (PHQ-9) is a simple
and effective self-rating scale for depressive disorders based
on nine items of diagnostic criteria in DSM-IV (Diagnostic
and Statistical Manual of Mental Disorders) [19]. It has good
reliability and validity in auxiliary diagnosis of depression
and symptom severity assessment [20]. The score of 0–4 is
normal, with a score greater than 4 indicating possible depres-
sion. 7-item Generalized Anxiety Disorder-7 (GAD-7) mod-
ule is one of the simple and effective methods for evaluating
generalized anxiety disorder. It can be applied for screening,
diagnosis, and severity assessment of anxiety disorders [21].
We collected subjects’ PHQ-9 and GAD-7 scores to deter-
mine whether they were prone to depression or anxiety dur-
ing COVID-19.

Pittsburgh Sleep Quality Index is one of the most com-
monly used sleep quality assessment scales [22]. Through
questionnaire scores, sleep quality is divided into four levels:
0–5 is very good sleep quality, 6–10 is good sleep quality,
11–15 is average sleep quality, and 16–21 is poor sleep quality.

2.3. Data Analysis. All statistical analyses were performed
using SPSS version 27.0 (SPSS Inc., Chicago, IL, USA).
Descriptive statistics were used to summarize the subjects’
characteristics. Continuous data were expressed in the form
of mean� standard deviation (SD), and the data were com-
pared and analyzed by independent t-test or paired t-test.
Categorical data are expressed as numbers (percentages), and
chi-square tests are used to compare the data. When p<0:05,
the test is considered to be statistically significant. Then,
variables univariately associated with decreased erectile func-
tion with statistically significant were included in a stepwise
multivariate binary logistic regression model for decreased
erectile function. To evaluate whether erectile function and
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libido reduced, we used the difference value between the
IIEF-5 score before and after COVID-19 and the difference
value between the libido score before and after COVID-19 to
determine.

3. Results

A total of 329 subjects were approached, among which one
subject was over 60 years old and seven subjects did not have
sex before and/or after COVID-19. After excluding these eight
subjects, the questionnaire data of 321 eligible subjects were
enrolled. The subjects were divided into two groups: one
group with decreased erectile function after COVID-19 (sub-
jects with decreased IIEF-5 scores after COVID-19) and the
other group with consistent erectile function after COVID-19,
and the demographic information of the two groups is shown
in Table 1. The mean age of the subjects was 39.59 years
(SD� 10.81) in the decreased erectile function group and
42.72 years (SD� 10.92) in the consistent erectile function
group. There were no significant differences in lifestyle, edu-
cation, place of residence, or occupation between the two
groups. Comparison of body mass index (BMI) data between
subjects in the two groups showed p<0:05.

As seen in Table 2, after adjusting for age in subjects, the
differences in IIEF-5 scores and libido scores of subjects
before and after COVID-19 were statistically significant
(p<0:0001). In the univariate analysis, decreased erectile
function was significantly associated with anxiety, symptom-
atic infection, and reduced libido (p<0:05) (Table 3).

To identify the variables independently and significantly
associated with decreased erectile function when compared
with those with consistent erectile function, the following
were entered into the stepwise multivariate binary logistic
regression model: BMI, anxiety, symptomatic infection, and
reduced libido. After adjusting for age in subjects, the signifi-
cant associations of decreased erectile function in the multivar-
iate analysis were reduced libido (odds ratio (OR)= 11.33,
confidence interval (CI)= 5.52–24.49), (p<0:0001), anxiety
(OR= 2.41, CI= 1.13–5.23), (p<0:05), symptomatic infection
(OR= 3.293, CI= 1.11–11.48), (p<0:05), and BMI (OR= 0.88,
CI= 0.83–0.92), (p<0:05) (Table 4).

We divided the subjects into four levels based on their
extent of reduced libido (the reduced value of 1–3 as mild
reduction, 3–5 as moderate reduction, >6 as severe reduc-
tion, and equals to 0 as no reduction), and the proportion of
subjects with decreased erectile function at each level is
shown in Figure 1, they were 13.68%, 55.88%, 67.86%, and
93.75%, respectively.

4. Discussion

This is the first study to characterize the relation of decreased
erectile function and reduced libido in SARS-CoV-2 infec-
tion population. In this study, we analyzed the correlation
between decreased libido and decreased erectile function
during the COVID-19 pandemic and compared it with clini-
cal, psychological, and lifestyle factors that may contribute to
decreased erectile function, and finally found that decreased
libido and decreased erectile function during the COVID-19
pandemic are most correlated. So we think that reduced
libido is a major factor in decreased erectile function among
men with mild COVID-19.

Previous studies have shown that SARS-CoV-2 infection
plays an important role in erectile function in men [13, 21], it
can cause male sexual dysfunction both physically and psycho-
logically [23]. Kresch et al. [13] explained the physiological and

TABLE 1: Demographic information of all subjects.

Characteristics Total (321) Decreased erectile dysfunction (114) Consistent erectile dysfunction (207) p Value

Age (years) 41.62� 10.95 39.59� 10.81 42.72� 10.92 0.0564a

BMI (kg/m2) 25.32� 3.01 24.60� 2.87 25.72� 3.02 0.0131a

Lifestyle, n (%)
Smoking 102 (31.78) 45 (39.47) 57 (27.75) 0.8744b

Exercise 196 (61.06) 66 (57.89) 130 (62.80) 0.3882b

Educational status, n (%) 0.1017b

High school or less 84 (26.17) 36 (31.58) 48 (23.19)
University graduate 237 (73.83) 78 (68.42) 159 (76.81)

Resident, n (%) 0.3030b

Urban 247 (76.95) 84 (73.68) 163 (78.74)
Rural 74 (23.05) 30 (26.32) 44 (21.26)

Occupational status, n (%) 0.6257b

Student 18 (5.61) 7 (6.14) 11 (5.31)
Unemployed 95 (29.60) 30 (26.32) 65 (31.40)
Employed 208 (64.79) 77 (67.54) 131 (63.29)

Data are the means� standard deviation or number (percentage of patients in that erectile function changes category). aStudent’s t-test and bchi-square test.
Bold indicates significant p values. BMI, body mass index.

TABLE 2: IIEF-5 and libido before and after COVID-19.

Characteristics Before COVID-19 After COVID-19 p Value

IIEF-5 scores 17.50� 6.34 15.48� 7.8 <0.0001a

Libido scores 6.37� 2.56 5.32� 2.52 <0.0001a

Data are the means� standard deviation. IIEF-5= International Index of
Erectile Function-5. aPaired t-test test. Bold indicates significant p values.
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pathological effects of SARS-CoV-2 infection on erectile func-
tion by collecting penile tissue from patients with and without
SARS-CoV-2 infection with ED. Endothelial dysfunction is the
most studied physiological mechanism leading to ED after
SARS-CoV-2 infection [24, 25], and it is the most accepted
mechanism. Hu et al. [26] analyzed the psychological status of
patients infected with SARS-CoV-2 through long-term follow-
up and explained the influence of SARS-CoV-2 on decreased
erectile function from a psychological perspective. In our study,
35.38% of subjects infected with SARS-CoV-2 showed decreased
erectile function, and the IIEF-5 scores of subjects before and
after COVID-19 were statistically different (p<0:0001). This is
consistent with previous research.

In our study, we also found that SARS-CoV-2 infection
has a significant impact on men’s libido (p<0:0001). Mean-
while, previous studies have shown that SARS-CoV-2 infec-
tion has a significant effect on reduced libido [27, 28].
Testosterone is generally considered to be one of the main
factors affecting men’s libido [29]. We hypothesized that
reduced libido after COVID-19 infection might be related
to decreased testosterone levels. But there are articles sug-
gesting that testosterone levels drop after severe COVID-19
[30]. Salar et al.’s [21] study also showed that mild to mod-
erate COVID-19 did not affect testosterone levels. On the
other hand, reduced sexual activity due to physical discom-
fort after COVID-19 infection may also be a possible cause of
reduced libido [31], so the frequency of sexual activity should

also be considered. In addition, some studies have shown
that chronic fatigue after COVID-19 is also a potential factor
that may lead to reduced libido [32].

There is a fairly close relationship between reduced libido
and ED [33], and it has been shown that even mild COVID-19
can lead to reduce libido [34]. But most of studies did not focus
on the relationship between reduced libido and ED during the
COVID-19 pandemic. Fear has gripped the world during the
COVID-19 lockdown [35], most of the literature focused on
the effects of anxiety and depression on erectile function. They
think that people’s fear of SARS-CoV-2 infection and loneliness
lead people to depression and anxiety, which leads to ED [28].
But inChina, when open-door policywas implemented, people’s
fear of COVID-19 infection dropped dramatically, and the sense
of loneliness disappeared. In this study, we performed a univari-
ate analysis of the relevant factors that might contribute to ED
after COVID-19 infection, and then variables univariately asso-
ciated with decreased erectile function with statistically signifi-
cant were included in a stepwise multivariate binary logistic
regression model for decreased erectile function. The results
showed that decreased libidowas associatedwith decreased erec-
tile function the strongest of all factors (OR=11.33) (Table 4).
Among the subjects, only 13.68% of those with normal libido
had decreased erectile function, 55.88% of those with mild
reduced libido had decreased erectile function, 67.86% of those
with moderate reduced libido had decreased erectile function,
and 93.75% of those with severe reduced libido had decreased

TABLE 3: Correlation between possible factors and decreased erectile function after COVID-19 (univariate analysis).

Characteristics, n (%) Total (321) Reduce erectile dysfunction (114) Consistent erection function (207) p Value

Anxiety (GAD-7) 0.0024a

Anxiety (score> 4) 169 (52.65) 73 (64.04) 96 (46.38)
No anxiety (score≤ 4) 152 (47.35) 41 (35.96) 111 (53.62)

Depression (PHQ-9) 0.1647a

Depression (score> 4) 155 (48.29) 61 (53.51) 94 (45.41)
No depression (score≤ 4) 166 (51.71) 53 (46.49) 113 (54.59)

Symptomatic (COVID-19) <0.0001a

Symptomatic 265 (82.55) 107 (93.86) 158 (76.33)
Asymptomatic 56 (17.45) 7 (6.14) 49 (23.67)

Sleep quality (PSIQ) 0.1960a

No good (11–21) 48 (14.95) 21 (18.42) 27 (13.04)
Good (0–10) 273 (85.05) 93 (81.58) 180 (86.96)

Libido <0.0001a

Reduced 128 (39.88) 88 (77.19) 40 (19.32)
Normal 193 (60.12) 26 (22.81) 167 (80.68)

Data are the number (percentage of patients in that erectile function changes category). aChi-square test. Bold indicates significant p values.

TABLE 4: Factors predicting decreased erectile function (decreased erectile function compared with consistent erectile function in multivariate
analysis).

Variable Significance p value Odds ratio (exponent of beta) 95% Confidence interval

Presence of reduced libido <0.0001 11.33 5.516–24.49
Anxiety 0.0239 2.41 1.13–5.23
Symptomatic COVID-19 0.0418 3.29 1.11–11.48
BMI <0.0001 0.88 0.83–0.92

BMI, body mass index.
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erectile function (Figure 1). Therefore,we consider that the decline
in erectile function in patients with COVID-19 infection during
the COVID-19 pandemic is mainly related to reduced libido.

Besides reduced libido, there are several other factors that
play a role in decreased erectile function after COVID-19,
such as anxiety and symptoms of infection. Previous reports
have shown that the rates of anxiety and depression were
increased in the population during the COVID-19 pandemic
[36, 37]; moreover, anxiety and depression are considered to
be the most important factors affecting the psychological
aspects of ED [38, 39]. Some studies have shown that fear
of COVID-19 infection and isolation lead to anxiety and
depression [28], while others have shown that lack of sexual
activity during lockdown was associated with a significantly
higher risk of developing anxiety and depression [40]. But as
seen in this study, it was found that anxiety was significantly
correlated with reduced libido after COVID-19, while depres-
sion was not significantly correlated with decreased erectile
function. Because the time point of our study was during the
outbreak of COVID-19 after the government implemented
open-door policy, the subjects we studied only experienced
a temporary mild symptom, and the virus was very wide-
spread and did not cause serious sequelae. So we consider
that people are less likely to feel depressed because of infection
and more likely to feel anxious because of discomfort. The
main symptoms of COVID-19 infection include fever, cough,
myalgia, and, in severe cases, respiratory failure [41]. In this
study, we found that symptomatic infections were more likely
to lead to decreased erectile function. It may be caused by the
physical discomfort caused by the symptoms of patients,
and the specific physiological mechanism still needs further
research and exploration. Sleep quality is also an important
factor in ED [42]. A study has shown a correlation between
ED and sleep disturbances after COVID-19 [43], but we did
not find any correlation in our study.

There are also several limitations of this study. First, the
subjects we recruited were all patients with mild and

moderate COVID-19, and the relationship between libido
and erectile function in patients with severe COVID-19
was not analyzed. Second, recall bias was inevitable in the
process of collecting subjects’ questionnaires, but we have
developed a clear questionnaire collection method, with pro-
fessional personnel to evaluate the quality of questionnaires,
and we regularly follow-up and collect questionnaires in
time, which can reduce recall bias. Finally, we did not analyze
subjects’ testosterone levels which can lead to reduced libido
and ED, it can be studied further.

5. Conclusion

Through the results of this study, we can conclude that ED is
closely related to reduced libido in patients after the COVID-19
pandemic. Therefore, in the clinical diagnosis and treatment of
ED patients after SARS-CoV-2 infection, we should focus on
patients’ decreased libido and achieve holistic treatment of
patients.

Data Availability

The questionnaire data used to support the findings of this
study are available from the corresponding author upon
request.

Conflicts of Interest

The authors declare no potential conflicts of interest.

Authors’ Contributions

Xiansheng Zhang and Hui Jiang were responsible for the
conceptualization, resources, funding acquisition, and super-
vision of the study. Peng Yang and Jingjing Gao completed
the data curation andwriting—original draft and formal anal-
ysis of the study. Tianle Zhu and Yukuai Ma completed the
investigation methodology and validation of the study. Pan
Gao and Rui Gao completed the project administration and
writing—review and editing of the study. Xi Liu completed
the software of the study. Peng Yang, Tianle Zhu, Yukuai Ma,
and Rui Gao have contributed equally to this work.

Acknowledgments

The authors would like to thank everyone who helped in this
study. This work was supported by the National Natural
Science Foundation of China (grant number 82071637).

References

[1] K. E. Swenson and E. R. Swenson, “Pathophysiology of acute
respiratory distress syndrome and COVID-19 lung injury,”
Critical Care Clinics, vol. 37, no. 4, pp. 749–776, 2021.

[2] C. Ma, Y. Cong, and H. Zhang, “COVID-19 and the digestive
system,” The American Journal of Gastroenterology, vol. 115,
no. 7, pp. 1003–1006, 2020.

[3] M. K. Chung, D. A. Zidar, M. R. Bristow et al., “COVID-19
and cardiovascular disease,” Circulation Research, vol. 128,
no. 8, pp. 1214–1236, 2021.

No reduced Mild Moderate Severe
0

20

40

60

80

100

Severity grades of reduction in libido

M
en

 w
ith

 re
du

ce
d 

er
ec

til
e d

ys
fu

nc
tio

n 
(%

)

FIGURE 1: Association of reduced erectile dysfunction with severity
grades of reduced libido (p<0:0001). The extent of reduced libido:
the reduced value of 1–3 as mild reduction, 3–5 as moderate reduc-
tion, and >6 as severe reduction.

Andrologia 5



[4] N. K. Jha, S. Ojha, S. K. Jha et al., “Evidence of coronavirus
(CoV) pathogenesis and emerging pathogen SARS-CoV-2 in
the nervous system: a review oon neurological impairments
and manifestations,” Journal of Molecular Neuroscience,
vol. 71, pp. 2192–2209, 2021.

[5] S. A. Clarke, A. Abbara, andW. S. Dhillo, “Impact of COVID-
19 on the endocrine system: a mini-review,” Endocrinology,
vol. 163, no. 1, Article ID bqab203, 2022.

[6] M. Creta, C. Sagnelli, G. Celentano et al., “SARS-CoV-2
infection affects the lower urinary tract and male genital
system: a systematic review,” Journal of Medical Virology,
vol. 93, no. 5, pp. 3133–3142, 2021.

[7] C. M. Seymen, “The other side of COVID-19 pandemic:
effects on male fertility,” Journal of Medical Virology, vol. 93,
no. 3, pp. 1396–1402, 2021.

[8] B. Ergani, H. Boyacioğlu, and Ö. Kiliç, “Relationship between
COVID-19 and male sexual dysfunction; a prospective, multi-
centric study,” Archivos Españoles de Urología, vol. 75, no. 10,
pp. 854–861, 2022.

[9] M. P. McCabe, I. D. Sharlip, E. Atalla et al., “Definitions of
sexual dysfunctions in women and men: a consensus statement
from the Fourth International Consultation on Sexual Medicine
2015,” The Journal of Sexual Medicine, vol. 13, no. 2, pp. 135–
143, 2016.

[10] D. S. Elterman, S. K. Bhattacharyya, M. Mafilios,
E. Woodward, K. Nitschelm, and A. L. Burnett, “The quality
of life and economic burden of erectile dysfunction,” Research
and Reports in Urology, vol. 2021, no. 13, pp. 79–86, 2021.

[11] W. A. Fisher, I. Eardley, M. McCabe, and M. Sand, “Erectile
dysfunction ED is a shared sexual concern of couples I: couple
conceptions of ED,” The Journal of Sexual Medicine, vol. 6,
no. 10, pp. 2746–2760, 2009.

[12] G. Vance, V. Zeigler-Hill, R. M. James, and T. K. Shackelford,
“Erectile dysfunction and partner-directed behaviors in romantic
relationships: the mediating role of suspicious jealousy,” The
Journal of Sex Research, vol. 59, no. 4, pp. 472–483, 2022.

[13] E. Kresch, J. Achua, R. Saltzman et al., “COVID-19 endothelial
dysfunction can cause erectile dysfunction: histopathological,
immunohistochemical, and ultrastructural study of the human
penis,” The World Journal of Men’s Health, vol. 39, no. 3,
pp. 466–469, 2021.

[14] K. Karkin and E. Alma, “Erectile dysfunction and testosterone
levels prior to COVID-19 disease: what is the relationship?”
Archivio Italiano di Urologia e Andrologia, vol. 93, no. 4,
pp. 460–464, 2021.

[15] K. Harirugsakul, S. Wainipitapong, J. Phannajit, L. Paitoonpong,
and K. Tantiwongse, “Erectile dysfunction among Thai patients
with COVID-19 infection,” Translational Andrology and Urology,
vol. 10, no. 12, pp. 4376–4383, 2021.

[16] A. Subramanian, K. Nirantharakumar, S. Hughes et al.,
“Symptoms and risk factors for long COVID in non-hospitalized
adults,” Nature Medicine, vol. 28, no. 8, pp. 1706–1714, 2022.

[17] P. Vallejo-Medina, J. P. Saffon, and A. Alvarez-Muelas,
“Colombian clinical validation of the International Index of
Erectile Function (IIEF-5),” Sexual Medicine, vol. 10, no. 1,
Article ID 100461, 2022.

[18] N. Moyano, P. Vallejo-Medina, and J. C. Sierra, “Sexual desire
inventory: two or three dimensions?” The Journal of Sex
Research, vol. 54, no. 1, pp. 105–116, 2016.

[19] K. Kroenke, “PHQ-9: global uptake of a depression scale,”
World Psychiatry, vol. 20, no. 1, pp. 135-136, 2021.

[20] B. Levis, A. Benedetti, and B. D. Thombs, “Accuracy of patient
health questionnaire-9 (PHQ-9) for screening to detect major

depression: individual participant data meta-analysis,” BMJ,
vol. 365, Article ID l1476, 2019.

[21] R. Salar, G. C. Erbay, A. Şanlı et al., “Effect of COVID-19
infection on the erectile function,” Andrology, vol. 11, no. 1,
pp. 10–16, 2023.

[22] M. J. Farrahi, N. Nakhaee, V. Sheibani, B. Garrusi, and
A. Amirkafi, “Reliability and validity of the Persian version of
the Pittsburgh sleep quality index (PSQI-P),” Sleep and
Breathing, vol. 16, no. 1, pp. 79–82, 2012.

[23] A. Sansone, E. Limoncin, E. Colonnello et al., “Harm reduction
in sexual medicine,” Sexual Medicine Reviews, vol. 10, no. 1,
pp. 3–22, 2022.

[24] A. Sansone and E. A. Jannini, “COVID-19 and erectile
dysfunction: endothelial dysfunction and beyond,” Journal of
Mens Health, vol. 39, no. 4, pp. 820-821, 2021.

[25] A. Sansone, D. Mollaioli, G. Ciocca et al., ““Mask up to keep it
up”: preliminary evidence of the association between erectile
dysfunction and COVID-19,” Andrology, vol. 9, no. 4,
pp. 1053–1059, 2021.

[26] B. Hu, Y. Ruan, K. Liu et al., “Amid-to-long term comprehensive
evaluation of psychological distress and erectile function in
COVID-19 recovered patients,” Journal of Sexual Medicine,
vol. 18, no. 11, pp. 1863–1871, 2021.

[27] R. N. Balzarini, A. Muise, G. Zoppolat et al., “Sexual desire in
the time of COVID-19: how COVID-related stressors are
associated with sexual desire in romantic relationships,”
Archives of Sexual Behavior, vol. 51, no. 8, pp. 3823–3838,
2022.

[28] E. Szuster, A. Pawlikowska-Gorzelańczyk, P. Kostrzewska
et al., “Mental and sexual health of men in times of COVID-19
lockdown,” International Journal of Environmental Research
and Public Health, vol. 19, no. 22, Article ID 15327, 2022.

[29] L. B. Galansky, J. A. Levy, and A. L. Burnett, “Testosterone
and male sexual function,” Urologic Clinics of North America,
vol. 49, no. 4, pp. 627–635, 2022.

[30] A. Sansone, D. Mollaioli, G. Ciocca et al., “Addressing male
sexual and reproductive health in the wake of COVID-19
outbreak,” Journal of Endocrinological Investigation, vol. 44,
no. 2, pp. 223–231, 2021.

[31] N. E. Toldam, C. Graugaard, R. Meyer et al., “Sexual health
during COVID-19: a scoping review,” Sexual Medicine Reviews,
vol. 10, no. 4, pp. 714–753, 2022.

[32] A. Sansone, D. Mollaioli, E. Limoncin et al., “The sexual long
COVID (SLC): erectile dysfunction as a biomarker of systemic
complications for COVID-19 long haulers,” Sexual Medicine
Reviews, vol. 10, no. 2, pp. 271–285, 2022.

[33] O. Gralla, N. Knoll, S. Fenske et al., “Worry, desire, and sexual
satisfaction and their association with severity of ED and age,” The
Journal of Sexual Medicine, vol. 5, no. 11, pp. 2646–2655, 2008.

[34] L. Adler, S. Gazit, Y. Pinto et al., “Long-COVID in patients with
a history of mild or asymptomatic SARS-CoV-2 infection: a
nationwide cohort study,” Scandinavian Journal of Primary
Health Care, vol. 40, no. 3, pp. 342–349, 2022.

[35] A. Cignarelli, A. Sansone, I. Caruso et al., “Diabetes in the time
of COVID-19: a twitter-based sentiment analysis,” Journal of
Diabetes Science and Technology, vol. 14, no. 6, pp. 1131-
1132, 2020.

[36] T. A.Manalo, H. D. Biermann, D. H. Patil, andA.Mehta, “The
temporal association of depression and anxiety in young men
with erectile dysfunction,” The Journal of Sexual Medicine,
vol. 19, no. 2, pp. 201–206, 2022.

[37] E. Radwan, A. Radwan,W. Radwan, and D. Pandey, “Prevalence
of depression, anxiety and stress during the COVID-19

6 Andrologia



pandemic: a cross-sectional study among Palestinian students
(10–18 years),” BMC Psychology, vol. 9, no. 1, Article ID 187,
2021.

[38] Y. Yang, Y. Song, Y. Lu, Y. Xu, L. Liu, and X. Liu, “Associations
between erectile dysfunction and psychological disorders
(depression and anxiety): a cross-sectional study in a Chinese
population,” Andrologia, vol. 51, no. 10, Article ID e13395,
2019.

[39] R. P. Rajkumar and A. K. Kumaran, “Depression and anxiety
in men with sexual dysfunction: a retrospective study,”
Comprehensive Psychiatry, vol. 60, pp. 114–118, 2015.

[40] D. Mollaioli, A. Sansone, G. Ciocca et al., “Benefits of sexual
activity on psychological, relational, and sexual health during
the COVID-19 breakout,” The Journal of Sexual Medicine,
vol. 18, no. 1, pp. 35–49, 2021.

[41] S. Umakanthan, P. Sahu, A. V. Ranade et al., “Origin,
transmission, diagnosis and management of coronavirus disease
2019 (COVID-19),” Postgraduate Medical Journal, vol. 96,
no. 1142, pp. 753–758, 2020.

[42] J. T. Jankowski, A. D. Seftel, and K. P. Strohl, “Erectile
dysfunction and sleep related disorders,” Journal of Urology,
vol. 179, no. 3, pp. 837–841, 2008.

[43] M. L. Andersen and S. Tufik, “The association between sleep
disturbances and erectile dysfunction during the COVID-19
pandemic,” Sexual Medicine Reviews, vol. 10, no. 2, pp. 263–
270, 2022.

Andrologia 7




