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Abstract
Globally, there is increasing usage and legalization of cannabis. In addition to its reported therapeutic effects, cannabis 
has several health risks which are not clearly defined. Erectile dysfunction (ED) is the most common male sexual 
disorder and there are plausible mechanisms linking cannabis use to ED. No attempt has been made to collate the 
literature on this topic. The aim of this review was to summarize the prevalence and risk of ED in cannabis users 
compared to controls.

A systematic review of major databases from inception to January 1, 2019, without language restriction, was 
undertaken to identify studies investigating cannabis use and presence of ED. The analysis compared the prevalence 
of ED in cannabis users versus controls. Consequently, the odds ratio (OR) with 95% confidence intervals (CI) was 
calculated, applying a random-effect model.

Five case–control studies were included with data from 3,395 healthy men, 1,035 using cannabis (smoking) and 2,360 
nonusers. The overall prevalence of ED in cannabis users was 69.1% (95% CI: 38.0–89.1), whilst the correspondent 
figure in controls was 34.7% (95% CI: 20.3–52.7). The OR of ED in cannabis users was almost four times that of 
controls (OR = 3.83; 95% CI: 1.30–11.28; p = .02), even if characterized by high heterogeneity (I2 = 90%) and the 
prediction intervals overlapped 1.00 (95% CI: 0.35–7.26).

Data suggest that ED is twice as high in cannabis users compared to controls. Future longitudinal research is needed 
to confirm/refute this and explore if a dose–response relationship between cannabis and ED may be evident.
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The term cannabis is used to denote several psychoactive 
preparations of the Cannabis sativa plant, of which the 
major psychoactive constituent is ∆-9 tetrahydrocannabi-
nol (THC) (Pertwee, 2008). It is the most widely culti-
vated, trafficked and consumed substance, with 
approximately 147 million people, 2.5% of the world 
population, consuming cannabis annually (Cohen et al., 
2019). Cannabinoids, which are compounds present in 
the Cannabis sativa and structurally similar to THC, are 
commonly used in medicine.

There is emerging evidence in the scientific literature 
about the potential therapeutic benefits of cannabis for 
conditions such as pain, multiple sclerosis, epilepsy, can-
cer and weight loss, and moderate-quality evidence for 
Parkinson disease, Alzheimer disease, Huntington’s dis-
ease, glaucoma, anxiety, and depressive symptoms 
(Fraguas-Sanchez & Torres-Suarez, 2018; Scherma 
et al., 2018; Zuardi, 2006). Although cannabis has been 
used for therapeutic purposes and has wide-ranging 
potential uses in medicine, with increasing legalization, 
the psychoactive properties limit its adoption. In some 
countries, cannabis is illegal (most of Europe), in others, 
it is considered a “soft narcotic” (UK and USA) or legal 
(mainly countries in South America, Asia, Africa) 
(Nestoros et al., 2017). The main concerns about legal-
ization are due to the uncertain consequences it could 
have on public health (Kilmer, 2017). In fact, cannabis 
use can result in several adverse health outcomes. 
Cannabis intoxication seems to impair cognitive and 
psychomotor function and can increase the risk of psy-
chotic symptoms, including addiction and cannabis use 
disorder (Volkow et al., 2014). Moreover, smoking can-
nabis can negatively impact the respiratory system, from 
the trachea epithelium to lung function impairment 
(Cohen et al., 2019). Finally, when cannabis is used dur-
ing pregnancy, it has been reported to be associated with 
harmful effects on fetal development and reduction in 
birth weight (Fried, 1993). Moreover, there has been lim-
ited emerging evidence that cannabis use may be associ-
ated with erectile dysfunction (ED) (Shamloul & Bella, 
2011). There are two main mechanisms hypothesized to 
explain this link: a central pathway via the hypothalamus 
and a peripheral pathway on the corpus cavernosum 
(Argiolas & Melis, 2005; Gratzke et al., 2010). ED is the 
most common sexual health issue in men and is associ-
ated with a substantial range of mental, physical, and 
psychological adverse effects, including anxiety, low 
mood, and reductions in couple’s quality of life (Wiltink 
et  al., 2010; Yafi et  al., 2016). Thus, understanding 
emerging risk factors for ED, particularly in relation to 
the increasing legalization of cannabis, is highly impor-
tant. Given this background, we aimed to summarize the 
prevalence of ED in cannabis users compared to controls 
through a meta-analytic approach.

Methods

Data Sources and Literature Search Strategy

This systematic review adhered to the PRISMA (Liberati 
et al., 2009) and MOOSE (Stroup et al., 2000) statements 
and followed a structured but unpublished protocol. Two 
investigators (NV and DP) independently conducted a lit-
erature search using PubMed, EMBASE, SCOPUS, 
Cochrane Central Register of Controlled Trials and 
Clinicaltrials.gov, without language restriction, from data-
base inception to January 18, 2019 for studies investigat-
ing cannabis use and presence of ED. Any inconsistencies 
were resolved by consensus with a third author (MS).

In PubMed, the following search strategy was used: 
“(cannabis OR cannabi* OR Marihuana OR Marihuanas 
OR Marijuana OR Marijuanas OR Ganja OR Hashish OR 
9tetrahydrocannabinol* OR delta3-thc OR sp-104 OR 
sp104 OR 1972-08-3 OR Dronabinol OR Marinol OR 
dronabinolum OR deltanyne OR tetrahydrocann* OR 
cannabinoid* OR canabinoid*) AND (ED OR erectile 
function OR sexual dysfunction OR sexual function)”. 
Similar search strategies were used in the other databases. 
Conference abstracts and reference lists of included arti-
cles were hand-searched to identify and potential addi-
tional relevant articles.

Study Selection

Inclusion criteria for this meta-analysis were: (i) observa-
tional studies (case–control, cross-sectional and prospec-
tive) reporting the prevalence/incidence of ED in people 
using cannabis versus nonusers; (ii) using a validated tool 
for the detection of ED (e.g., the International Index of 
Erectile Function, IIEF-5) (Namazi et al., 2018) and (iii) 
reporting the use of cannabis, also through self-reported 
information. Studies were excluded if (i) they did not 
include humans and (ii) a control group of cannabis users 
was not included.

Data Extraction

Two independent investigators (NV and DP) extracted key 
data from the included articles in a standardized excel sheet. 
A third independent investigator (MS) checked the extracted 
data. For each article, data were extracted regarding study 
authors, year of publication, country in which the study was 
conducted, condition, number of participants, participant 
demographics (mean age), and type of cannabis used.

Outcomes

The primary outcome was the prevalence of ED in can-
nabis users compared to controls.
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Assessment of Study Quality

Study quality was assessed by two investigators (DP and 
MS) using the Newcastle-Ottawa Scale (NOS) (Luchini 
et  al., 2017; Wells et  al., 2012). A third reviewer was 
available for mediation (NV). The NOS assigns a maxi-
mum of nine points based on three quality parameters: 
selection, comparability and outcome.

Data Synthesis and Statistical Analysis

All analyses were performed using Comprehensive Meta-
Analysis (CMA) 2.

The analysis compared the prevalence of ED in cannabis 
users versus controls. Consequently, the odds ratio (OR) 
with its 95% confidence intervals (CIs) was calculated, 
applying a random-effect model (Higgins & Green, 2008).

Heterogeneity across studies was assessed by the I2 
metric. Given significant heterogeneity (I2 ≥ 50% and/or 
p < .05) (Higgins et al., 2011) and having at least 10 stud-
ies for each outcome, we planned to run some meta-
regression analyses. However, the primary outcome 

included only five studies and so these analyses were not 
possible. The prediction interval (PIs) and its 95% CI was 
also estimated, which further accounts for between-study 
effects and estimates the certainty of the association if a 
new study addresses that same association (Higgins et al., 
2009; IntHout et al., 2016).

Publication bias was assessed by a visual inspection of 
funnel plots and calculating the Egger bias test (Egger 
et  al., 1997). In case of publication bias (p < .10), the 
trim and fill-analysis (Duval & Tweedie, 2000) was 
applied for overcoming this bias. Finally, the fail-safe 
number (i.e., the number of studies for nullifying a sig-
nificant result) (Boikos et al., 2014) was reported.

For all analyses, a p-value < .05 was considered sta-
tistically significant.

Results

Search Results

As presented in Figure 1, the searches yielded 452 nondu-
plicated articles. After excluding 421 articles based on 

Figure 1.  PRISMA flow-chart.
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title/abstract review, 31 articles were retrieved for full 
text review and 5 articles (Aldemir et al., 2017; Aversa 
et al., 2008; Elbendary et al, 2009; Kumsar et al., 2016; 
Mialon et  al., 2012) were included in the qualitative/
quantitative synthesis.

Study and Patient Characteristics

The five case–control studies included a total of 3,395 
healthy men (1,035 using cannabis in the form of smok-
ing and 2,360 nonusers). Three studies were carried out in 
the Middle East and two in Europe. The IIEF5 was used 
as a tool for the detection of ED in all the five studies. 
Four studies compared healthy subjects with patients 
with ED, whilst Aversa et al. (2008) compared patients 
affected by organic and nonorganic ED. The mean age of 
the participants was 20.1 (SD = 1.5). In all studies, the 
consumption of cannabis has been through smoking. 
Only one study assessed the duration of cannabis use in 
months (Aldemir et al., 2017).

The median quality of the studies was six (range: 5–7), 
indicating a good quality of the studies, according to the 
NOS (Table 1).

Prevalence and Odds Ratio of ED in Cannabis 
Users Versus Controls

The overall prevalence of ED in cannabis users was 
69.1% (95% CI: 38.0–89.1), whilst the correspondent 
figure in controls was 34.7% (95% CI: 20.3–52.7).

Figure 2 presents the odds ratio of ED in cannabis 
users versus controls. The odds ratio of ED in cannabis 
users was almost four times than controls (OR = 3.83; 
95% CI: 1.30–11.28; p = .02). This outcome was 
characterized by a high heterogeneity (I2 = 90%). In a 
sensitivity analysis, after removing a study that was an 
outlier (Aversa et  al., 2008), the recalculated OR  
was 2.34 (95% CI: 1.04–5.94; p = .03; I2 = 88%.  
The prediction intervals overlapped 1.00 (95% CI: 
0.35–7.26).

Figure 2.  Odds ratio of erectile dysfunction in people using cannabis compared to controls.

Table 1.  Descriptive Characteristics of the Studies Included.

Author (year) Country
Type of cannabis 

used
Total population 

(cannabis; controls)
Mean age of the population 

(standard deviation) NOS

Aldemir et al. (2017) Turkey Smoking 80 (47; 33) NA 6
Aversa et al. (2008) Italy Smoking 64 (24; 40) 30 (2) 6
Elbendary et al. (2009) Egypt Smoking 686 (66; 620) NA 7
Kumsar et al. (2016) Turkey Smoking 80 (47; 33) NA 5
Mialon et al. (2012) Switzerland Smoking 2485 (845; 1640) 19.6 (1.3) 5
Total 3395 (1035; 2360) 20.1 (1.5)  

NOS: Newcastle Ottawa Scale.
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The presence of a possible publication bias (Egger’s 
test: 3.92 ± 0.81; p = .02) was observed. However, the 
trim and fill analysis did not change this estimate. The 
fail-safe number was 35, indicating a low number of stud-
ies for bringing the p-value over the alpha.

Discussion

This is the first systematic review and meta-analysis to 
assess cannabis use and the prevalence of ED. This meta-
analysis included five case–control studies with a total of 
3,395 men, demonstrating a higher prevalence of ED in 
cannabis users (more than two-thirds) and leading to four 
times increased odds ratio of ED in cannabis users com-
pared to controls. These results were characterized by 
high heterogeneity as shown by the I2 and the prediction 
intervals, suggesting that some differences in the associa-
tion between cannabis use and ED exist.

Considering that the causes of ED may be psycho-
logical, organic or most commonly a mix of both, differ-
ent hypotheses can explain this outcome. One of the 
possible mechanisms is attributed to the endocannabi-
noid system through the binding of receptors in the para-
ventricular nucleus of the hypothalamus which regulates 
erectile function and sexual behavior of males (Argiolas 
et  al., 2005). This mechanism could also explain why 
cannabis can improve sexual function in some patients 
affected by conditions or symptoms such as depression, 
anxiety disorder and pain (Gobbi et  al., 2019; Huang 
et  al., 2016). Growing evidence, both in animal and 
human studies, reported a peripheral effect of cannabis 
on ED, specifically on corpus cavernosum where can-
nabinoid receptors are present (Gratzke et  al., 2010; 
Melis et al., 2006). Future longitudinal studies are neces-
sary to confirm/refute this and explore the potential dif-
fering effects based on the type, potency and frequency 
of cannabis used.

The effects of cannabis on male health are, to date, 
poorly investigated both in terms of fertility and sexual 
health. Regarding fertility, contrasting data have been 
reported on testicular function and, whereas some authors 
highlight that smoking cannabis once per week is enough 
to impair the testicular function (Gundersen et al., 2015), 
Nassan et al. (2019) recently observed no sperm quality 
differences between cannabis user and controls. Cannabis 
seems to be clearly related to multiple adverse sexual 
health outcomes, but scientific evidence is limited. 
Cannabis use is associated with earlier and more frequent 
sexual activity, having multiple and causal sexual part-
ners, inconsistent contraceptive use and being diagnosed 
with a sexually transmissible infection (Smith et  al., 
2010). Surprisingly, only a few studies reported the asso-
ciation between cannabis and ED using validated tools. 
At a time when there is increasing legalization of 

cannabis, these results suggest that cannabis use may be 
associated with ED, a particularly undesirable outcome in 
males (McCabe & Matic, 2008). Given that ED is associ-
ated with a range of adverse health outcomes in males, 
understanding this potential relationship could be a con-
siderable public health issue (Rajanahally et al., 2019).

The main limitation of the present study is that few 
studies were available and those were contained small 
samples. Only one article reported information on dura-
tion (mean 87.7 months) of cannabis use identifying a 
slight negative correlation between sexual intercourse 
satisfaction and duration of cannabis use (Aldemir et al., 
2017). The sample characterization of the study by 
Aversa et  al., different from others, did not compare 
healthy participants with individuals experiencing ED, 
rather participants affected by organic and nonorganic 
ED. Finally, there were only case–control studies that 
could be affected by reverse causality, that is people with 
ED more frequently used cannabis. Despite limitations, 
this study has strengths. In fact, as well as being the first 
systematic review and meta-analysis on this topic, this 
study has considered objective validated tools to asses 
ED. This study is focused on two emerging conditions 
that represent an important public health concern: ED 
which is one of the most common worldwide male sex-
ual disorders and is projected to affect 322 million men 
in 2025 (Shamloul et al., 2011) and cannabis use, which 
estimates suggest between 2.7% to 4.9% of the popula-
tion have at least tried (Anthony et al., 2017).

In conclusion, considering the high prevalence of ED 
and cannabis use and the potential harmful effects of can-
nabis use on male sexual and general health, it is neces-
sary to increase and improve the knowledge on this topic 
in order to achieve a general consensus on the best clini-
cal and public health strategies.
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