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ABSTRACT 

Background: To date, no attempt has been made to collate literature on the relationship be-

tween the social environmental impact of COVID-19 and erectile dysfunction. The aim of 

this explorative review was to assess and compare the prevalence of erectile dysfunction 

(ED) in male healthcare workers and males during the COVID-19 pandemic. 

Methods: A systematic review of major databases from inception to February 2021 was con-

ducted. Prevalence data were extracted, and a random effects meta-analysis was undertaken. 

Outcomes: The pooled prevalence of ED amongst healthcare workers working in COVID-19 

specific environments, and non-healthcare during the COVID-19 pandemic.  

Results: Of 52 initial studies, six were included for the final analysis. The pooled prevalence 

of ED in healthcare workers working in a COVID-19 environment was 63.6% (95% CI 20.3-

92.3%), and in non-healthcare workers during the COVID-19 pandemic was 31.9% (95% CI 

19.5-47.6%).  

Conclusions: The prevalence of ED in healthcare workers working in COVID-19 environ-

ments was higher than representative samples and is of concern. Sexual health (and by exten-

sion, overall health), should be a priority when considering ways to care for this population. 

Considering the social environmental impact of Covid-19 on sexual health and in particular 

on ED, it is important to provide adequate psychological support systems and to promote 

quality of life with particular attention to sexual health. 
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INTRODUCTION 

In 2020, the novel severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) spread 

worldwide at an unprecedented pace. Restrictions implemented to control and reduce the 

spread of the virus restricted social interaction and changed lifestyle behaviours and routines 

[1]. In particular, the socio-economic impact and the measures to reduce viral transmission 

such as self-isolation, home-working, and reduced ability to socialise, reportedly resulted in 

increases in loneliness, anxiety, depression and impaired psychological wellbeing [2]. Indeed, 

perhaps the greatest exposure to the virus and its impact on health was experienced by health 

care workers particularly those having direct contact with COVID-19 patients.  

It is plausible that the above-mentioned measures also impacted on sexual wellbeing. Indeed, 

a frequent and trouble-free sex life could act as an antidote mitigating self-isolation and its 

consequences, with a fulfilling sex life being found to be associated with multiple mental and 

physical health benefits [3, 4].  Interestingly, literature has suggested that during COVID-19 

restrictions, levels of sexual activity have been low [5]. It could be speculated that low levels 

of sexual activity during the pandemic may be partly caused by an increase in population lev-

els of sexual dysfunction. Erectile dysfunction (ED) is the most common sexual health issue 

in men, and it can be caused by organic, hormonal, and/or psychological factors [6]. In turn, 

ED is associated with a substantial range of mental, physical and psychologically adverse 

outcomes, including anxiety, low mood and quality of life [6]. To date, limited literature is 

available on the impact of COVID-19 on ED although studies are starting to emerge on this 

topic. The aim of this explorative review was to assess the prevalence of ED in male 

healthcare workers working in direct contact with COVID-19 patients and males during the 

COVID-19 pandemic. 

 

 



METHODS 

This systematic review adhered to the PRISMA [7] and MOOSE [8] statements and followed 

a structured protocol available under reasonable request from the corresponding author. 

Search strategy 

Two investigators (NV and DP) independently conducted a literature search using MED-

LINE/PubMed, Scopus, CINAHL, Embase, PsycINFO and Cochrane Library databases from 

inception to the 7th of February 2021.  The following search strategy was used: “COVID-19” 

OR "Novel Coronavirus–Infected Pneumonia" OR "2019 novel coronavirus" OR "2019-

nCoV" OR “SARS-CoV-2” AND “erectile dysfunction" OR "erectile function" OR "sexual 

dysfunction" OR "sexual function" OR “impotence”. The references of retrieved articles to-

gether with the proceedings of relevant conferences were hand-searched in order to identify 

other potentially eligible studies for inclusion in the analysis missed by the initial search or 

any unpublished data. The literature search, assessment of inclusion and exclusion criteria, 

quality of studies and extraction of data were independently undertaken and verified by two 

investigators (MT, DP). The results were then compared, and in case of discrepancies, a con-

sensus was reached with the involvement of a third senior investigator (LS). There was no 

language restriction applied. 

Type of studies, inclusion and exclusion criteria 

Following the PICOS (participants, intervention, controls, outcomes, study design) criteria, we 

included studies assessing:  

P: Healthcare workers working with COVID-19 patients  

I: None 

C: Non-healthcare workers during the COVID-19 pandemic 

O: Number/prevalence of ED  

S: Observational (case-control, cross-sectional). 



All retrospective, cross-sectional or prospective studies reporting the prevalence of ED in 

healthcare workers working with COVID-19 patients and non-healthcare workers during the 

COVID-19 pandemic were included. Studies were excluded if they had no data on prevalence 

of ED or if ED was related to other diseases.  

Data extraction and statistical analyses 

For each eligible study, two independent investigators (NV, DP) extracted: name of the first 

author and year of publication, setting, sample size, being a healthcare working or not, mean 

age of the population, % ED. 

Outcomes 

The primary outcome was the prevalence of ED in healthcare workers working directly with 

COVID-19 patients and non-health care workers during the COVID-19 pandemic.   

Analysis  

Due to the anticipated heterogeneity, a random-effects model was conducted, using the method 

proposed by DerSimonian and Laird [9] - weighting cases using the inverse of the variance, 

calculating prevalence rates with 95% confidence intervals (CIs). Using Comprehensive Meta-

Analysis Version 3 [10], we calculated the prevalence rates of ED in healthcare professionals 

working with COVID-19 patients and non-healthcare professionals living with COVID-19 

restrictions.  

The meta-analysis was conducted in the following steps. 1) Prevalence rates of ED were cal-

culated with 95% CIs using total ns and event ns, or means with 95% CIs. 2) Heterogeneity 

was assessed with the I2 statistic for all analyses, with 0-50% being classified as low, 50-75% 

moderate, and >75% high heterogeneity [11]. 3) As recommended by Sterne and colleagues 

[12], if the meta-analysis exceeded 10 studies, publication bias was assessed with the Begg-

Mazumdar Kendall’s tau [13] and Egger bias test [14]. If publication bias was found then we 

used the trim-and-fill adjusted analysis to remove the most extreme small studies from the 



positive side of the funnel plot and effect sizes re-calculated, until the funnel plot was sym-

metrical with the new effect size [15].  

Assessment of study quality 

Two independent authors (DP, MT) assessed the quality of studies using the Newcastle-Ottawa 

Scale (NOS) [16]. The NOS assigns a maximum of 9 points based on three quality parameters: 

selection, comparability, and outcome. As per the NOS grading in past reviews, we graded 

studies as having a high (<5 stars), moderate (5-7 stars) or low risk of bias (≥8 stars) [17]. 

Assessment of the certainty of evidence  

To ascertain the certainty of the evidence, the Grading of Recommendations, Assessment, De-

velopment and Evaluations (GRADE) framework was used [18].   

  



RESULTS 

Literature search 

As shown in Supplementary Figure 1, we initially found 52 possibly eligible articles. After 

removing 44 papers through the title/abstract screening, 8 were retrieved as full text. Of the 8 

full text, two studies were excluded because of a lack of data on ED prevalence, leaving six 

studies to be included in the systematic-review and meta-analysis [19-23]. 

Descriptive data  

The six studies included a total of 1908 males, 1653 non-healthcare workers during the 

COVID-19 pandemic and 255 healthcare workers located in COVID-19 departments. The de-

scriptive characteristics of the included studies are reported in Table 1. 

Prevalence of ED 

The pooled prevalence of ED in healthcare professionals working with COVID-19 patients 

was 63.6% (95% CI 20.3-92.3%; I2=97.75%), while the pooled prevalence of ED in males 

living during the COVID-19 pandemic was 31.9% (95% CI 19.5-47.6%; I2=96.69%). Figure 

1 shows this information graphically. 

Publication bias 

As no single analysis exceeded ten studies, no publication bias test was performed.  

Risk of bias 

The risk of bias, evaluated through the NOS, is fully reported in Table 1 as a total score. The 

median quality of the studies was 6.7 (range: 5-9), indicating an overall more than satisfactory 

quality of the included studies. 

Certainty of evidence 

Because of the limited number of studies, and high heterogeneity, the certainly of this evi-

dence has been rated as moderate. 

 



DISCUSSION 

The present study is the first explorative systematic review to investigate the impact of 

COVID-19 on ED. The prevalence of ED in healthcare professionals working with COVID-

19 patients was double when compared to non-healthcare working men who were living un-

der COVID-19 restrictions. The high rate of ED in healthcare workers is likely a consequence 

of the heavy workload and stressful environment experienced during the COVID-19 pan-

demic. For example, data suggests that during periods where the number of COVID-19 infec-

tions were at their highest, hospitals were running at maximum or over capacity [24].  Indeed, 

there is increasing evidence showing the negative impact of acute and chronic stressors on 

erectile function [25]. Moreover, stress and anxiety may trigger a vicious cycle with ED as 

they can be the cause of ED and, in turn, ED may increase these symptoms (19). Interest-

ingly, in a study during the H7N9 epidemic, authors showed that anxiety levels were highest 

in healthcare workers [26]. Similarly, during the SARS epidemic, social and mental health of 

healthcare workers were observed to decline [27]. 

An additional factor impacting on general sexual health and, thus, on ED could be fear of 

COVID-19 infection, specifically transmission during sexual intercourse. To date, there still 

is a lot to understand in relation to COVID-19 epidemiology, life course, infectiveness and 

this, added to frequent fake news circulating, leads to the insecurity regarding the safe behav-

iour to adopt. Other important aspects related to ED are sexual desire, foreplay, sexual fre-

quency and satisfaction that have been observed to decline during the COVID-19 pandemic 

[20-22]. In particular, sexual frequency has been reported as significantly related to ED; men 

who have less frequent sexual intercourse have less partner time, less intimacy and higher ED 

prevalence [21]. Interestingly, during the COVID-19 pandemic people with a stable relation-

ship had an advantage over those with occasional relationships [21] and men who could 

maintain sexual activity during the pandemic had lower psychological distress [22].  



The results of this preliminary systematic review should be considered in light of its limita-

tions. First, the limited number of studies prevents conclusive indication. Moreover, none of 

the studies reported on the hormonal profile, smoking, metabolic profile and drugs abuse that 

could be useful to have a more complete picture of the ED pathophysiological mechanism. 

Finally, a limited number of studies took into consideration other aspects related to ED such 

as sexual desire and orgasmic function.  

 

Findings from the present study suggest that it is mandatory to facilitate sexual health both 

among healthcare workers working with COVID-19 patients and men during the COVID-19 

pandemic. In order to reduce workload and workplace stress among healthcare professionals 

where possible options such as telemedicine should be utilised. Moreover, the New York City 

Health Department has developed guidelines for safe sex practices during the COVID-19 out-

break, namely suggesting to (a) reduce the number of partners; (b) reduce or not to have fore-

play; (c) to provide hand hygiene before and after sexual intercourse and; (d) to use male 

condoms as a method of protection for a safe sexual intercourse [28]. 

 

In conclusion, considering the impact of COVID-19 on sexual health and in particular on ED, 

it is important to provide adequate psychological support systems and to promote quality of 

life with particular attention to sexual life. 
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Tables and Figures 

 
 Table 1. Descriptive characteristics of the included studies 
 
 

Author, year Country Area Setting 
Sam-
ple 
size 

Mean age 
(SD) or 
range 

ED 
prev
alen
ce 

NOS 

Bulut, 2021 (19) Turkey Middle-
east 

Covid 
healthcare 

worker 
159 19 - 55 131/

159 6 

Culha, 2020 (20) Turkey Middle-
east 

Covid 
healthcare 

worker 
96 30.6 (5.9) 38/9

6 7 

Fang 2021 (21) China Asia 
Non COVID-19 

healthcare 
worker 

251 NR 
80/2
51 7 

Mollaioli, 2021 (22) Italy Europe 
Non COVID-19 

healthcare 
worker 

985 35.9 (11) 182/
985 7 

Omar, 2021 (23) Egypt Africa 
Non COVID-19 

healthcare 
worker 

217 NR 
69/2
17 7 

Bulut, 2021 (19) Turkey Middle-
east 

Non COVID-19 
healthcare 

worker 
200 18 -55 101/

200 6 

 
ED=erectile dysfunction; NOS=Newcastle-Ottawa Scale   
 
 
 
 
 
 
 
 
  



Figure 1: Prevalence of erectile dysfunction in healthcare workers working with COVID-19 patients and males living in an area with 
covid restrictions. 
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Group by
Subgroup within study

Study name Statistics for each study

Event Lower Upper 
rate limit limit Z-Value p-Value Total

HCP Bulut, 2021 0.824 0.757 0.876 7.411 0.000 131 / 159

HCP Culha, 2020 0.396 0.303 0.497 -2.026 0.043 38 / 96

HCP 0.636 0.203 0.923 0.570 0.569

Non HCP Fang, 2021 0.319 0.264 0.379 -5.608 0.000 80 / 251  

Non HCP Mollaioli, 2021 0.185 0.162 0.210 -18.081 0.000 182 / 985  

Non HCP Omar, 2021 0.318 0.259 0.383 -5.235 0.000 69 / 217  

Non HCP Bulut, 2021 0.500 0.431 0.569 0.000 1.000 100 / 200  

Non HCP 0.319 0.195 0.476 -2.252 0.024
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