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ABSTRACT

Introduction: This study aimed to determine the prevalence of sexual
dysfunction (SD) in patients diagnosed with substance use disorder
(SUD) and to examine its association with sociodemographic and clinical
characteristics.

Methods: A total of 176 patients (157 males, 19 females) aged between
18 and 45 years and diagnosed with SUD were included in the study. The
patients were divided into three groups: those with single SUD, those
with multiple SUD, and those receiving buprenorphine-naloxone (BPN)
treatment. Patient information was recorded in a data collection form.
Patients were asked to complete the Hospital Anxiety and Depression
Scale (HADS). To evaluate sexual functions, the International Index of
Erectile Function (IIEF), the Premature Ejaculation Diagnostic Tool (PEDT),
and the Arizona Sexual Experiences Scale-Male Version (ASEX-M) were
administered to male patients; the Female Sexual Function Index (FSFI),
and the Arizona Sexual Experiences Scale-Female Version (ASEX-F) were
administered to female patients.

Results: Among male patients, the prevalence of erectile dysfunction (ED)
was found to be 49.7%, and the prevalence of premature ejaculation (PE)
was 48.4%. No significant differences were found between the groups

in terms of the prevalence of ED (p=0.970) and PE (p=0.287). Similarly,
no significant differences were observed in the scores of IIEF (p=0.957),
PEDT (p=0.476), and ASEX-M (p=0.852). In male patients, a negative
correlation was identified between the severity of anxiety symptoms
and the IIEF subscale scores of overall satisfaction (r=-0.171, p=0.032).
Depression symptom severity was negatively correlated with the IIEF
total score (r=-0.381, p < 0.001), as well as with the subscale scores of
erectile function (r=-0.349, p<0.001), sexual desire (r=-0.228, p=0.004),
intercourse satisfaction (r=-0.217, p=0.006), overall satisfaction (r=-0.375,
p<0.001), and orgasmic function (r=-0.337, p<0.001). The prevalence of
SD among female patients was found to be 78.9%.

Conclusion: Sexual dysfunction outcomes were comparable among
individuals with single SUD, multiple SUD and those undergoing BPN
treatment. Moreover, the negative impact of co-occurring depressive
and anxiety symptoms on sexual functioning highlights the need for
a multidimensional approach to the assessment and management of
sexual health in individuals with SUD.
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INTRODUCTION

Substance use disorder (SUD) is a chronic public health problem that
may arise from the complex interactions of biological, psychological,
and sociological mechanisms. Both worldwide and in our country,
there is a continual increase in the prevalence of substance use and a
decrease in the age of initiation (1,2). According to the 2023 report of
the United Nations Office on Drugs and Crime, it was stated that one in
every 17 individuals aged 15-64 worldwide had used substances within
the past 12 months. The estimated number of drug users, which was 240
million in 2011, increased by 23% over the following decade, reaching
approximately 296 million in 2021 (3). In our country, a study conducted
in 2002 across 72 provinces reported a lifetime prevalence of substance
use of 1.3%. It was determined that substance use rates were higher in
men compared to women, and that substance use was more prevalent in
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 The prevalence of sexual dysfunction (SD) increases in
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the 15-24 age group than in those aged 25 and above (4). In our country,
in a study conducted in 2018 including 24,494 individuals aged over 18,
the lifetime prevalence of single substance use was found to be 4.5%,
while the prevalence of multiple substance use was 2.6%. It was observed
that substance users were predominantly male and within the 24-29 age
range (5).

Sexual dysfunction (SD) refers to a heterogeneous group of disorders
characterized by clinically significant impairment in the ability to respond
sexually or to experience sexual pleasure. According to the Diagnostic
and Statistical Manual of Mental Disorders (DSM-5), SDs are defined in
men as hypoactive sexual desire disorder, erectile disorder, premature
ejaculation, and delayed ejaculation; and in women as sexual interest/
arousal disorder, orgasmic disorder, and genito-pelvic pain/penetration
disorder. When SD arises due to a general medical condition, substance
use, or the side effects of medications, the diagnosis of SD related to
a general medical condition or substance/medication-induced SD is
considered appropriate (6). Although different prevalence rates have been
reported across countries, a recent meta-analysis found the prevalence of
SD in the general population to be 31% in men and 41% in women (7). In
studies conducted to date in our country, the prevalence of SD has been
reported as approximately 50% in women (8,9) and 28% in men (10). The
most common type of SD in women is sexual interest/arousal disorder,
whereas in men it is premature ejaculation. (11).

Substances are often used by many individuals with the intention of
enhancing sexual functioning. However, the existing literature indicates
that while substances such as cocaine, amphetamines, and cannabis may
exert positive effects on sexual functioning in the short term, their long-
term use has detrimental effects (12,13). In a systematic review in 2022, the
prevalence of SD in individuals diagnosed with SUD was found to be 15-
100%, and it was stated that the most frequently observed SD was erectile
dysfunction (ED) (14). In our country, the effect of substance use on male
sexual function was evaluated in 101 male patients diagnosed with SUD
using the International Index of Erectile Function (IIEF). In opioid users, all
subscale scores were significantly lower compared to the control group,
while in ecstasy users, the mean scores of the erectile function, sexual
desire, and overall satisfaction subscales were significantly lower than
those of the control group. The prevalence of moderate and severe ED
was reported as 40% in cannabis users, 85% in opioid users, and 64%
in ecstasy users (15). In another study conducted in our country, 106
male patients diagnosed with SUD according to DSM-5 were evaluated
in terms of sexual function using the same scale. In the study, 41.5% of
participants reported experiencing sexual problems, and 31.1% reported
being dissatisfied with their sexual lives. Among individuals diagnosed
with SUD, ED was identified in 77.4% (%12.3 mild ED, %65.1 moderate
ED) (16). The number of studies evaluating SD in women diagnosed with
SUD is much more limited. The prevalence of SD in women with SUD has
been reported to be around 35% (17).

This study aimed to determine the prevalence of SD in male and female
patients diagnosed with SUD and to identify the relationship of SD with
sociodemographic and clinical characteristics. The main hypotheses of
this study were: i. the prevalence of SD in individuals diagnosed with
SUD is higher than the rates determined in general population, ii. more
frequent and more severe SD is observed in multiple SUD compared to
single SUD.

METHODS

Sample

This study was conducted between July 2024 and October 2024 at
the Alcohol and Substance Addiction Research and Treatment Center
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(AMATEM) Outpatient Clinic of Izmir Katip Celebi University Atatirk
Training and Research Hospital. A total of 176 patients (157 males and 19
females) aged 18-45 years, who met DSM-5 diagnostic criteria for non-
alcohol SUD, and who applied to the AMATEM outpatient clinic, were
included. The study was carried out as a cross-sectional investigation in
this sample. According to DSM-5, individuals with alcohol use disorder
or any additional psychiatric disorder meeting diagnostic criteria were
excluded from the study. Having chronic diseases that could affect sexual
functioning, such as diabetes, hypertension, or cardiovascular disease;
regular use of medications that could influence sexual function; and
having used psychotropic treatment within the last month, except for
opioid maintenance therapies, were considered exclusion criteria. Patients
with mental retardation or any cognitive impairment that could prevent
participation in the tests or the clinical interview were also excluded from
the study. All participants were informed about the study and signed a
written informed consent form. Clinical interviews were conducted with
all patients, and their sociodemographic information and substance use
characteristics were recorded in a data collection form. All patients were
asked to complete the Hospital Anxiety and Depression Scale (HADS).
To evaluate sexual functions, male patients were administered the
International Index of Erectile Function (IIEF), the Premature Ejaculation
Diagnostic Tool (PEDT), and the Arizona Sexual Experiences Scale-Male
Form (ASEX-M); female patients were administered the Female Sexual
Function Index (FSFI) and the Arizona Sexual Experiences Scale-Female
Form (ASEX-F).

Before the commencement of this study, ethical approval was obtained
from the Non-Interventional Research Ethics Committee of Dokuz Eylul
University with the decision dated 03.07.2024 and numbered 2024/23-
R

Measurement and Assessment Tools

Data Collection Form

It was developed by the researchers to collect detailed information on
patients’ sociodemographic characteristics, medical condition, and
substance use history. It includes sociodemographic data such as age,
gender, marital status, employment status, and education level; medical
history; cigarette and alcohol use; the first substance used; age at onset of
substance use; substances used up to the present; substances used in the
past six months; method of substance use; frequency of substance use;
the current dose if receiving buprenorphine-naloxone (BPN) treatment;
and the history of substance use for the purpose of enhancing sexual
performance/pleasure.

Hospital Anxiety and Depression Scale (HADS)

This scale was developed in 1983 to assess individuals' levels of anxiety
and depression (18). The scale consists of a total of 14 items, 7 assessing
anxiety and 7 assessing depression. Responses are rated on a 4-point
Likert scale ranging from 0 to 3. The cut-off score has been determined
as 10 for anxiety and 7 for depression. The Turkish validity and reliability
study was conducted in 1997 (19).

International Index of Erectile Function (IIEF)

This scale was developed by Rosen and colleagues to assess various
aspects of male sexual function. It consists of 15 items measuring erectile
function, orgasmic function, sexual desire, intercourse satisfaction,
and overall satisfaction over the past four weeks. Responses are
scored between 0 and 5, with scores of 0-10 indicating severe erectile
dysfunction, 11-16 moderate, 17-21 mild-to-moderate, and 22-25 mild
erectile dysfunction. Scores ranging from 26 to 30 are considered to
indicate no erectile dysfunction (20). The Turkish adaptation of the scale
was conducted by the Turkish Society of Andrology (21).
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Premature Ejaculation Diagnostic Tool (PEDT)

The PEDT is a self-report scale consisting of 5 items used to evaluate PE
in men. After calculating the total score, a score below 9 indicates no
PE, scores of 9 and 10 indicate probable PE, and a score of 11 or above
indicates PE (22). The Turkish validity and reliability study was conducted
in 2009 (23).

Arizona Sexual Experiences Scale Female/Male Form (ASEX-F/M)
This Likert-type scale consisting of 5 items was developed for the
evaluation of changes and disorders in sexual functions. There are two
separate forms for women and men. Within the scale, there are questions
related to sexual desire, arousal, erection, ejaculation, orgasm, and sexual
satisfaction. The items of the scale are scored between 1 and 6, and the
total score ranges between 5 and 30. Low scores indicate that sexual life
is good, easy, and satisfactory, while high scores indicate SD (24). The
Turkish validity and reliability study was published in 2004, and the cut-
off point was determined as 11. A total score of 11 and above on the scale
is evaluated as SD (25).

Female Sexual Function Index (FSFI)

This 19-item Likert-type scale was developed to evaluate female sexual
function. It includes the subscales of sexual desire, arousal, lubrication,
orgasm, satisfaction, and pain. The minimum raw score obtainable from
the scale is 4, and the maximum raw score is 95. After calculation with
the factor loadings of the subscales, the minimum possible score was
determined as 2 and the maximum as 36 (26). The cut-off score of the
scale was determined as 26.55. A score above 26.55 indicates normal
sexual functions for women, while a score of 26.55 or below indicates
SD (27). The Turkish adaptation of the scale was conducted in 2005 (28).

Statistical Method

For the statistical analysis of the data obtained from the study, IBM SPSS
29.0 software was used. The chi-square test and Fisher’s exact test were
employed for the comparison of categorical variables. The distribution
of the data was evaluated with normality tests prior to analysis. For
comparisons between independent groups, the independent samples
t-test was used for normally distributed data, and the Mann-Whitney U
test was used for non-normally distributed data. When the number of
groups was more than two, one-way analysis of variance was applied for
normally distributed data, followed by post hoc Bonferroni and Tukey
tests. For non-normally distributed data with more than two groups, the
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Kruskal-Wallis H test was performed. The relationships between variables
and scale scores were evaluated using Pearson correlation for normally
distributed data and Spearman correlation for non-normally distributed
data. In all analyses, a p-value <0.05 was considered the threshold for
statistical significance.

RESULTS

In this study, within a three-month period, a total of 176 patients, 157
males (89.2%) and 19 females (10.8%), participated. The mean age of
the participants in our study was 29.15 (+6.16). The mean duration of
education was 9.20 (+2.44) years. Of the participants, 46% (n=81) were
married or in a relationship, 41.5% (n=73) were single, and 12.5% (n=22)
were divorced. Of the patients, 66.5% (n=117) were employed, while
33.5% (n=59) were unemployed. Regarding smoking status, 96.6%
(n=170) were current smokers, 1.7% (n=3) were former smokers, and
1.7% (n=3) had never smoked. As for alcohol use, 42.6% (n=75) reported
not using alcohol, 13.6% (n=24) reported risky levels of alcohol use, and
43.8% (n=77) reported non-risky levels of alcohol use.

After the clinical interview, patients diagnosed with SUD according to
DSM-5 were grouped as single SUD and multiple SUD based on the
types of substances they had used in the past six months. Patients in both
the single and multiple SUD groups were those who continued active
substance use. Participants diagnosed with opioid use disorder according
to DSM-5 and who had been receiving regular BPN treatment for at least
six months constituted the third group of the study. Among the male
participants, 41.4% were diagnosed with single SUD, 41.4% with multiple
SUD, and 17.2% were patients receiving regular BPN treatment. Among
the female participants, 89.5% were diagnosed with multiple SUD, with
only one patient diagnosed with single SUD and one patient receiving
regular BPN treatment. Therefore, subgroup analyses could not be
performed in the female participants group. The results of the analyses
regarding the comparison of the sociodemographic characteristics of
the male participants across groups are presented in detail in Table 1. A
significant difference was found among the male participant groups in
terms of mean age (p=0.003). The mean age in the group receiving BPN
treatment was higher than in both the single SUD group (p=0.005) and
the multiple SUD group (p=0.008). A significant difference was also found
among the male participant groups in terms of mean duration of education
(p=0.007). The mean duration of education in the group receiving BPN
treatment was higher than in both the single SUD group (p=0.023) and

Table 1. Comparison of the sociodemographic characteristics of male patients diagnosed with substance use disorder across groups

Single SUD (n=65) Multiple SUD (n=65) BPN (n=27) p value

Age, mean (SD) 28.84 (£5.97) 29.01 (£6.01) 33.33 (£5.47)* 0.003
Years of education, mean (£SD) 8.87 (+2.33) 9.00 (+2.49) 10.59 (+2.59)* 0.0072
Marital status, n (%)

+ Married/in a relationship 29 (44.6%) 29 (44.6%) 15 (55.6%)

- Single 30 (46.2%) 30 (46.2%) 11 (40.7%) 0.819°

- Divorced 6(9.2%) 6(9.2%) 1(3.7%)
Employment status, n (%)

- Employed 51 (78.5%) 41 (63.1%) 22 (81.5%) _—

- Unemployed 14 (21.5%) 24 (36.9%) 5 (18.5%) :
Cigarette use, n (%)

« Current smoker 61 (93.8%) 65 (100%) 27 (100%)

+ Former smoker 2(3.1%) 0 0

+ Never smoked 2(3.1%) 0 0
Alcohol use, n (%)

+ Risky use present 7 (10.8%) 11 (16.9%) 3(11.1%)* 0.033"

- Non-risky use 38 (58.5%) 29 (44.6%) 7 (25.9%)* :

« No alcohol use 20 (30.8%) 25 (38.5%) 17 (63.0%)*

SUD: Substance use disorder, BPN: buprenorphine-naloxone treatment group, SD: standard deviation, n: sample size, > One-way analysis of variance, ®: Pearson chi-square test,

*: the group providing the difference according to post-hoc Tukey analysis.
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the multiple SUD group (p=0.027). No significant difference was found
among the groups in terms of marital status (p=0.819). No significant
difference was found among the groups in terms of employment status
(p=0.076). In the male patient groups, all participants except for a total
of 4 individuals were smokers. A significant difference was found among
the groups in terms of alcohol use (p=0.033). The highest proportion of
participants with high-risk alcohol use was in the multiple SUD group
(16.9%), whereas the highest proportion of participants who did not use
alcohol was in the group receiving BPN treatment (63.0%).

The mean age at first substance use among all participants was 17.24
(+3.90). The minimum age of initiation was 10, and the maximum was 32.
The most commonly preferred substance in terms of first use is cannabis
(69.9%). Pregabalin ranks second (9.1%). Regarding lifetime substance use
(at least once), 84.7% of all participants reported using cannabis, 63.1%
pregabalin, 60.2% methamphetamine, 43.8% ecstasy, 30.1% cocaine,
24.4% heroin, 20.5% synthetic cannabinoids, 7.4% inhalants, and 5.7%
crack.

In the past six months, 53.4% of all participants reported using pregabalin,
39.8% methamphetamine, 31.3% cannabis, 8% cocaine, 5.1% heroin, 4.5%
ecstasy, 4.5% synthetic cannabinoids, 1.1% crack, 1.1% inhalants, and
0.6% benzodiazepines. Among all participants, 21% stated that they used
substances 2-3 days per week, while 63.6% reported using substances
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more than 3 days per week. A total of 15.3% of the participants used
BPN daily. The mean buprenorphine dose was found to be 9.35 mg
(+4.65), with the lowest dose being 2 mg/day and the highest 18 mg/
day. Regarding the route of administration, 43.8% of all participants
used substances by inhalation, 35.2% by oral+inhalation, 15.3% orally,
2.8% by injection+oral+inhalation, 1.7% by injection, and 1.1% by
injection+inhalation. The distribution of substance use characteristics
among male participants by groups is presented in detail in Table 2. The
proportion of those reporting substance use to enhance sexual pleasure
or performance was 22.3% among men and 5.26% among women. A
significant difference was found among the male patient groups in terms
of substance use for enhancing sexual pleasure or performance (p=0.001).
Pairwise group analyses revealed that this difference was associated with
a higher rate of substance use for enhancing sexual pleasure among
patients diagnosed with multiple SUD compared to those with single
SUD (p=0.001).

Male participants were evaluated in terms of sexual functions using the
ASEX-M. According to the ASEX-M, the prevalence of SD in the entire
group was 80.3%. The mean ASEX-M score was calculated as 13.96
(+3.18) in the single SUD group, 13.87 (+3.39) in the multiple SUD group,
and 14.29 (+3.06) in the group receiving BPN treatment. There was no
significant difference among the groups in terms of ASEX-M scores
(p=0.852).

Table 2. Distribution of substance use characteristics among male participants by groups

Single SUD (n=65) Multiple SUD (n=65) BPN (n=27) p value

First substance used

+ Cannabis, n (%) 47 (72.3%) 46 (70.8%) 18 (66.7%) 0.8642

+ Other, n(%) 18 (27.7%) 19 (29.2%) 9(33.3%)
Lifetime substance use

- Cannabis, n (%) 55 (84.6%) 58 (89.2%) 21(77.8%) 0.3592

+ Synthetic cannabinoids, n (%) 14 (21.5%) 15(23.1%) 4(14.8%) 0.670?

- Cocaine, n (%) 15 (23.1%) 26 (40.0%)* 5(18.5%) 0.042

- Crack, n (%) 3 (4.6%) 6 (9.2%) 0 (0%) 0.217°

* Heroin, n (%) 3(4.6%) 11 (16.9%) 27 (100%)

« Ecstasy, n (%) 23 (35.4%) 36 (55.4%) 11 (40.7%) 0.0652

+ Methamphetamine, n (%) 33(50.8%) 48 (73.8%)* 11 (40.7%) 0.0032

* Inhalants, n (%) 3(4.6%) 9(13.8%) 1(3.7%)

- Pregabalin, n (%) 37 (56.9%)* 54 (83.1%) 6 (22.2%)* <0.0012
Substance use in the last 6 months

+ Cannabis, n (%) 19 (29.2%) 28 (43.1%) 0.100°

+ Synthetic cannabinoids, n (%) 4(6.2%) 4(6.2%) '

+ Cocaine, n (%) 2(3.1%) 9(13.8%)

+ Crack, n (%) 0 2(3.1%)

+ Heroin, n (%) 0 8(12.3)

+ Ecstasy, n (%) 1(1.5%) 4(6.2%)

+ Methamphetamine, n (%) 19 (29.2%) 41 (63.1%) <0.0012

+ Inhalants, n (%) 1(1.5%) 1(1.5%) ’

* Pregabalin, n (%) 23 (35.4%) 56 (86.2%) <0.0012

+ Benzodiazepines, n (%) 0 1(1.5%) ’
Route of administration

- Injection, n (%) 0 1(1.5%) 2(7.4%)

* Inhalation, n (%) 41 (63.1%) 8(12.3%) 24 (88.9%)

- Oral, n (%) 24 (36.9%) 2(3.1%) 0

- Injection-inhalation, n (%) 0 1(1.5%) 1(3.7%)

+ Injection-oral n (%) 0 0 0

+ Oral-inhalation, n (%) 0 49 (75.4%) 0

- Injection-oral-inhalation, n (%) 0 4 (6.2%) 0
Frequency of use

+ 2-3 days per week 19 (29.2%) 14 (21.5%)

+ More than 3 days per week 46 (70.8%) 51 (78.5%) 0.290%
Substance use to enhance sexual pleasure, n (%) 7 (10.8%)* 24 (36.9%)* 4(14.8%) <0.0012

SUD: substance use disorder, BPN: buprenorphine-naloxone treatment group, n: sample size, * Pearson chi-square test, ®: Fisher’s exact test, *: the group responsible for the

difference in pairwise group analyses.
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Male participants were evaluated for ED using the erectile function
subscale of the IIEF. Those who scored 25 or below on the erectile
function subscale were considered to have ED. The prevalence of ED was
found to be 49.7%. No statistically significant difference was observed
among the groups in terms of ED prevalence (p=0.970). The mean age
was 29.85 (+6.26) in the group with ED and 29.51 (£5.97) in the group
without ED, with no statistically significant difference between the groups
regarding age (p=0.728). The prevalence of ED was 37% among those who
were married/in a relationship and 60.7% among those who were single/
divorced. The prevalence of ED was significantly higher in single/divorced
men compared to married/in a relationship men (p=0.003). No significant
association was found between ED and age at initiation of substance use
(p=0.539) or frequency of substance use (p=0.314). The prevalence of
ED was also evaluated according to alcohol use characteristics, and no
significant difference was detected among the groups (p=0.112). When
patients with single SUD were divided into three groups as cannabis,
stimulant, and pregabalin users, no difference was found among the
groups in terms of ED prevalence (p=0.892).

Male participants were evaluated for PE using the PEDT. Those with a
PEDT score of 9 or above were considered to have PE, and the prevalence
of PE was found to be 48.4%. No statistically significant difference was
observed among the groups in terms of PE prevalence (p=0.287). The
mean age was 29.82 (+5.92) in the group in which PE was detected and
29.55 (£6.29) in the group without PE. There was no statistically significant
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difference between the groups in terms of age (p=0.780). The prevalence
of PE was 41.1% among those who were married/in a relationship and
54.8% among those who were single/divorced. No statistically significant
difference was found among the groups regarding PE prevalence
(p=0.087). No significant association was found between PE and age
at initiation of substance use (p=0.141) or frequency of substance use
(p=0.684). The prevalence of PE was also evaluated according to alcohol
use characteristics, and no significant difference was detected among
the groups (p=0.084). When patients with single SUD were divided into
three groups as cannabis, stimulant, and pregabalin users, no difference
was found among the groups in terms of PE prevalence (p=0.566). The
analyses regarding the ASEX-M, IIEF, and PEDT scores of patients with
single SUD, multiple SUD, and those receiving BPN treatment are
presented in detail in Table 3.

In men with ED, the mean HADS depression subscore was higher
compared to those without ED (p<0.001); however, no difference was
found in terms of the mean HADS anxiety subscore (p=0.374). There was
no difference between men with and without PE regarding the mean
HADS depression (p=0.458) and anxiety (p=0.748) subscores. In male
patients, a negative correlation was found between the level of anxiety
symptoms and |IEF overall satisfaction scores (r=-0.171, p=0.032). A
negative correlation was also observed between the level of depressive
symptoms and IIEF total (r=-0.381, p<0.001), erectile function (r=-0.349,
p<0.001), sexual desire (r=-0.228, p=0.004), intercourse satisfaction (r=-

Table 3. Comparison of the groups in terms of sexual function scale scores

Single SUD Multiple SUD BPN p value
ASEX-M, mean (£SD) 13.96 (£3.18) 13.87 (£3.39) 14.29 (+3.06) 0.8522
IIEF total, mean (+SD) 54.16 (+16.13) 55.92 (+13.57) 56.70 (£13.62) 0.957°
IIEF erectile function, mean (£SD) 22.67 (£7.93) 23.96 (£6.10) 24.18 (£5.71) 0.947°
IIEF orgasmic function, mean (+SD) 7.72 (+3.13) 7.73 (£2.48) 7.96 (+2.37) 0.696°
IIEF sexual desire, mean (+SD) 7.01 (£1.66) 7.10 (£1.85) 6.88 (+1.82) 0.857°
IIEF intercourse satisfaction, mean (+SD) 9.09 (+4.30) 9.63 (+3.38) 10.07 (+3.33) 0.486°
IIEF overall satisfaction, mean (£SD) 7.66 (+1.79) 7.47 (£2.10) 7.59 (£1.78) 0.860?
No ED, n (%) 33 (50.8%) 32(49.2%) 14 (51.9%)
Mild ED, n (%) 13 (20.0%) 14 (21.5%) 9 (33.3%)
Mild-to-moderate ED, n (%) 7(10.8%) 14 (21.5%) 2 (7.4%) 0.336¢
Moderate ED, n (%) 3 (4.6%) 1(1.5%) 1(3.7%)
Severe ED, n (%) 9(13.8%) 4 (6.2%) 1(3.7%)
PEDT total, mean (+SD) 8.01 (+4.32) 7.24 (+3.94) 7.33 (+4.41) 0.476°
No PE, n (%) 29 (44.6%) 38 (58.5%) 14 (51.9%)
Probable PE, n (%) 17 (26.2%) 14 (21.5%) 6 (22.2%) 0.617¢
PE present, n (%) 19 (29.2%) 13 (20.0%) 7(25.9%)

SUD: substance use disorder, BPN: buprenorphine-naloxone treatment group, ASEX-M: Arizona Sexual Experience Scale-Male Form, IIEF: International Index of Erectile Function,
ED: erectile dysfunction, PEDT: Premature Ejaculation Diagnostic Tool, PE: premature ejaculation, SD: standard deviation, n: sample size, *: one-way analysis of variance, ®: Kruskal-

Wallis test, < Fisher's exact test, ¢: Pearson chi-square test.

Table 4. Correlation analysis of sexual function scale scores and anxiety and depression scores in male patients

HADS Anxiety Subscore HADS Depression Subscore
r p value r p value
ASEX-M 0.039 0.627 0.117 0.143
IIEF total -0.088 0.274 -0.381 <0.001
IIEF erectile function -0.070 0.387 -0.349 <0.001
IIEF sexual desire -0.034 0.671 -0.228 0.004
IIEF intercourse satisfaction -0.023 0.773 -0.217 0.006
IIEF overall satisfaction -0.171 0.032 -0.375 <0.001
IIEF orgasmic function -0.155 0.052 -0.337 <0.001
PEDT 0.056 0.488 0.128 0.110

HADS: Hospital Anxiety and Depression Scale, ASEX-M: Arizona Sexual Experience Scale-Male Form, IIEF: International Index of Erectile Function, PEDT: Premature Ejaculation

Diagnostic Tool, r: correlation coefficient
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Table 5. Sexual function scale scores of female patients and correlation analysis of sexual function scale scores with anxiety and

depression scores

HADS Anxiety Subscore HADS Depression Subscore
Mean (+SD) r p value r p value

ASEX-F 18.37 (+4.88) 0.432 0.065 0.385 0.104
FSFI total 17.98 (+10.15) -0.196 0.420 -0.198 0.416
FSFI desire 3.25(+1.27) -0.159 0.516 -0.167 0.495
FSFl arousal 2.76 (+1.82) -0.033 0.893 0.022 0.930
FSFI lubrication 3(+1.77) -0.181 0.459 -0.185 0.448
FSFl orgasm 2.91 (x2.10) -0.233 0.336 -0.179 0.462
FSFI satisfaction 2.80 (£1.91) -0.294 0.221 -0.270 0.264
FSFI pain 3.26 (+2.31) -0.155 0.526 -0.268 0.267

HADS: Hospital Anxiety and Depression Scale, ASEX-F: Arizona Sexual Experience Scale-Female Form, FSFI: Female Sexual Function Index, r: correlation coefficient.

0.217, p=0.006), overall satisfaction (r=-0.375, p<0.001), and orgasmic
function (r=-0.337, p<0.001) scores. The correlation analysis of sexual
function scale scores with anxiety and depression scores in patients with
single SUD, multiple SUD, and those receiving BPN treatment is presented
in detail in Table 4.

In female participants, the mean ASEX-F score was 18.37 (+4.88). The mean
FSFI total score was 17.98 (+10.15), and the prevalence of SD was found
to be 78.9%. The sexual function scale scores of female patients and the
results of the correlation analyses between sexual function scale scores and
anxiety and depression scores are presented in detail in Table 5.

DISCUSSION

In our study, 176 patients aged 18-45 years diagnosed with SUD were
included. The patients were evaluated in terms of sociodemographic and
clinical characteristics, substance use history, accompanying symptoms
of depression and anxiety, and sexual functions.

In our study, the mean age of initiation of substance use was 17.24, with
the lowest age being 10 and the highest 32. Cannabis was identified
as the most commonly used first substance. In a study evaluating the
age of initiation for 18 different substances, the mean age of initiation
was found to range from a minimum of 15.4 to a maximum of 18 (29).
Cannabis is the most commonly used substance worldwide at the
initiation stage (30). In a clinical study evaluating the age of initiation of
cannabis use, the mean age of initiation was found to be 15.8 in males
and 16.3 in females (31). Although it has been shown that the burden of
disease due to SUD in adolescents globally decreased from 1990 to 2021,
the number of adolescents diagnosed with SUD increased in the same
period. In some regions of the world, it is predicted that the rates of SUD
in adolescents will increase and that this situation will continue until 2030
(32). The results of our study are similar to previous studies conducted
in our country showing that the age of initiation of substance use has a
tendency to decrease (2).

In recent years, substance use and the diagnosis of SUD have been
increasing among women. Although SUD shows regional variations, it is
observed in men at approximately four times the rate seen in women
(30). In addition, the literature to date has reported that women have
lower rates of seeking treatment for SUD and lower rates of retention in
treatment (33). In our study, the ratio of males to females diagnosed with
SUD was approximately 8.3. Considering that our study was conducted
among patients who presented to the outpatient clinic to receive
treatment for SUD, the male-to-female patient ratio being this high is
consistent with previous studies.
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Different substances may be used to enhance sexual functions due to
certain effects such as increasing sexual desire and arousal, facilitating
erection, delaying ejaculation, and causing anxiolysis and disinhibition.
However, many studies have shown that chronic substance use negatively
affects sexual functions and may lead to SD (12,13,34). How substances
affect sexual functions has not yet been clearly established. However,
there are some study findings regarding the effects of different substances
on sexual functions through different pathways.

Some studies have reported that cannabis has positive effects on sexual
pleasure, sexual satisfaction, and orgasm (35,36). In another study,
it was suggested that chronic cannabis use may lead to ED through
endothelial dysfunction (37). A decrease in plasma testosterone levels
has been detected in individuals who use cannabis chronically and
heavily (38). However, in a later study, no difference was found between
the testosterone levels of individuals with and without cannabis use,
and in addition, higher serum testosterone levels were observed in men
who had used cannabis more recently (39). In a study conducted in our
country, no difference was found between cannabis users and healthy
controls in terms of lIEF scores (15).

Opioids initially delay ejaculation in men and help with the improvement
of vaginismus symptoms in women due to their analgesic effects (13).
However, it is known that opioids in the long term lead to a decrease
in follicle stimulating hormone, luteinizing hormone, and testosterone
levels, and an increase in sex hormone binding globulin levels. This
condition results in hypogonadism characterized by decreased sexual
desire, ED, and difficulty in orgasm related to opioid use. Opioids may
also cause an increase in prolactin levels (40). It has also been suggested
that, apart from the hormonal system, opioids may negatively affect
sexual functions through their effects on the mesolimbic reward pathway
(12). Among patients diagnosed with opioid use disorder, the effects of
methadone on sexual functions have been studied more extensively
within maintenance treatments. There are a limited number of clinical
studies evaluating the relationship between BPN combination and SD. In
some of these studies, higher ED scores were found in the group receiving
BPN treatment compared to the control group, and an increase in the
prevalence of ED was observed (41,42). In a recent study conducted in our
country, ASEX scores were found to be significantly lower in individuals
receiving BPN treatment compared to those who continued substance
use, and this result was interpreted as an improvement in sexual function
among individuals receiving BPN treatment (43).

Although cocaine has been reported to increase sexual desire and
arousal in the acute period, regular and long-term use may lead to low
sexual desire, ED, delayed ejaculation, and difficulty in orgasm (12,44). It
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has been suggested that the negative effects of chronic cocaine use on
sexual functions are primarily caused by the suppression of hypothalamic
dopaminergic receptors and the resulting hyperprolactinemia (13).
Methamphetamine and its derivatives are known as potent aphrodisiacs.
In the acute period and at low doses, these substances are associated
with markedly increased sexual behaviors due to enhanced self-
confidence in social settings, sexual disinhibition, and elevated physical
energy. However, chronic use has been reported to be associated with
ED, delayed ejaculation, and difficulty in orgasm (12,13,44).

Pregabalin is a substance whose abuse has been increasingly rising in
recent years. Long-term pregabalin use has been shown to be associated
with SDs such as loss of libido, ED, absence of ejaculation, and anorgasmia.
The exact mechanisms by which pregabalin causes SD have not yet been
clearly identified. However, pregabalin binds with high affinity to the
a2-3 subunit of voltage-dependent calcium channels and leads to the
closure of certain presynaptic calcium channels. It has been suggested
that inhibition of calcium-related pathways with excitatory effects
may have negative impacts on sexual arousal and orgasm. In addition,
pregabalin induced increases in gamma-aminobutyric acid (GABA) have
been proposed to reduce the release of substances such as nitric oxide,
which are necessary for sexual arousal (45).

In our study, 20.5% of all participants reported using substances to
enhance sexual functions. The use of substances for strengthening sexual
functions was most frequently observed in the male patient group with
multiple SUD. Although it is more difficult to predict the relationship
between substance use and sexual functions in individuals with multiple
SUD, it has been considered that individuals diagnosed with multiple
SUD may experience more problems related to sexual functions and may
have easily resorted to another substance as a solution.

In our study, the overall rate of SD was 80.3% among men and 78.9%
among women. Since there was no healthy control group in our study,
a direct comparison could not be made. However, in a meta-analysis
conducted in 2024, the prevalence of SD in the general population was
reported as 31% in men and 41% in women (7). In a recent population-
based study conducted in our country, the prevalence of SD was found
to be 28% in men (10) and 53.2% in women (8). The results of our study
show that the rates of SD in individuals diagnosed with SUD are higher
than the population averages both worldwide and in Turkey. The results
of our study are consistent with previous research findings reporting
that SD rates in individuals diagnosed with SUD range between 15% and
100% (14). In our study, the rate of ED in men was 49.7%, and among
participants with ED, the rate of moderate-to-severe ED was 24.35%.
In the general population, the prevalence of ED increases with age.
Among men under the age of 40, ED rates are around 5-35% (46,47), and
one of the most important risk factors for ED in young men is chronic
substance use (15,48). In a study conducted on 2,760 men aged 40 and
above randomly selected from 19 provinces in Turkey, the prevalence
of moderate-to-severe ED was found to be 22% (49). Considering
that participants under the age of 45 were included in our study, it is
noteworthy that both the rate and severity of ED were increased in
young individuals diagnosed with SUD. In our study, the lower rates of
ED among men who were married or in a regular relationship may be
related to the higher likelihood of single or non-partnered men reporting
their sexual problems (50). In population-based studies, the rate of PE
ranges between 4% and 33% (51,52). In a field study conducted with
2,593 individuals from 17 different provinces in Turkey, the mean age
for PE was found to be 41.9, and the prevalence of PE was reported as
20% (53). In our study, the rate of PE in individuals diagnosed with SUD
was found to be 48.4%. To date, there have been only a limited number
of studies examining the relationship between SUD and PE. In a study
including patients from 28 different treatment centers, the prevalence of
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PE was 44.3% among men with a history of substance use, compared to
15.9% among those without. In our study, the rate of PE in individuals
diagnosed with SUD was observed to be considerably higher than in the
general population, and this elevated rate is consistent with the findings
of previous studies in which PE was evaluated among individuals with
a history of SUD. In our study, no differences were found among the
groups in terms of SD rates. This result may be related to the fact that
the duration, amount, and purity of substance use could not be precisely
determined in individuals diagnosed with single or multiple SUD.
Furthermore, the participants in our study were individuals who reported
substance use at least 2-3 times per week and had applied for treatment
due to severe SUD. This characteristic of the group made it impossible to
evaluate sexual functions in individuals with less frequent substance use.
In our study, the results regarding SD were similar between individuals
who continued substance use and those receiving BPN treatment.
The presence of similarly high rates of SD in the group receiving BPN
treatment may be explained by the fact that the mean daily BPN dose
in this group was as high as 9.35 mg. This is supported by a clinical study
in which the mean daily BPN dose was 9.05 mg, where ED scores were
found to be significantly higher in the treatment group compared to the
control group (42). However, in another study where the mean daily
BPN dose was 3.79 mg, sexual functions in the treatment group were
observed to improve compared to individuals who continued substance
use (43). In a different study evaluating SDs in individuals receiving BPN
maintenance treatment, the rate of ED was found to be 43% and the rate
of PE was found to be 83% (54). In our study, individuals who had been
receiving regular BPN treatment for at least 6 months were included.
However, there are no precise data regarding how long the patients had
been using the same dose of BPN. This limits the generalizability of the
study’s results.

In our study, HADS depression subscale scores were found to be higher in
the group with ED. These findings are consistent with previous research
results regarding the relationship between depression and ED (55). In
addition, the negative correlation found between the level of anxiety
symptoms and some IIEF subscale scores in male patients is consistent
with previous study results showing increased rates of ED in anxiety
disorders (56). However, patients meeting diagnostic criteria for major
depressive disorder or anxiety disorder were not included in our study,
and these score differences were at the level of subthreshold symptoms.
Therefore, it was considered that the high prevalence of ED observed in
our study was primarily related to SUD, while subthreshold depressive/
anxiety symptoms had a limited effect on ED.

The number of clinical studies examining the relationship between SD
and SUD in women is markedly lower compared to studies conducted
in men. The results of the limited number of studies conducted to date
indicate that the prevalence of SD in women diagnosed with SUD is
around 35% (17,57). In studies evaluating the prevalence of SD in women
in the general population in our country, the rate of SD has been found
to be around 50% (8,9). In our study, the prevalence of SD in women
diagnosed with SUD was 78.9%. This high rate was considered to be
possibly related to the fact that all female participants were diagnosed
with multiple SUD. However, the small number of female participants
in our study prevented analyses according to sociodemographic and
clinical variables. This raises the possibility that the results may have been
influenced by random factors.

There are a limited number of studies in our country evaluating the
relationship between SUD and SD. In these studies, patient groups with
single SUD have generally been compared with healthy volunteers.
Considering the literature to date, our study has the distinction of being
the first clinical research in our country to evaluate patients with single
SUD, multiple SUD, and those receiving BPN treatment together. Both
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male and female participants were examined within the same sample. In
most previous studies examining the relationship between SUD and SD,
male participants were predominantly evaluated only in terms of ED. In
our study, the use of different scales allowed the evaluation of participants
in terms of different SDs. In addition, patients aged 18-45 years, who
had no psychiatric or medical illness other than SUD and who were not
using psychotropic drugs other than BPN treatment, were included in the
study. Thus, confounding factors for SDs were reduced.

Our study has certain limitations. The cross-sectional design, the small
sample size, and the absence of a healthy control group are among
the main limitations. In addition, SDs were evaluated using self-report
scales. No hormone tests for SD were performed on the patients, and no
clinician examination was conducted. Patients were classified into single
or multiple SUD groups based on their substance use patterns in the last
6 months. The amounts of substance use, the exact durations of regular
substance use, and the purity levels of the substances are unknown. There
are also no data on how long the patients receiving BPN treatment had
been on the same dose. Furthermore, almost all of the patients who
participated in the study had a similarly high history of cigarette smoking.
This made it impossible to evaluate the effects of smoking, which could
have significant impacts on sexual functions, within the group.

In the future, prospective follow-up studies are warrented in larger
samples, in which more objective data regarding substance use are
presented and diagnostic standardization for SD is provided.

Ethics Approval: Ethical approval was obtained from the Non-Interventional Research
Ethics Committee of Dokuz Eylul University with the decision dated 03.07.2024 and
numbered 2024/23-01

Peer-review: Externally peer-reviewed.

Informed Consent: All participants were informed about the study and their written
informed consent was obtained.

Conflict of Interest: None of the authors involved in the study have any conflict of
interest.

Financial Disclosure: No grant or financial support was received for this research.

Yazar Katkilan: Concept- TB, BTO, BB, ATE, BBA; Design - TB, BTO, BB, ATE, BBA;
Supervision-TB, BTO, BB, ATE, BBA; Source- TB, BTO, BB, ATE, BBA; Data Collection and
Processing- TB, BTO, BB, ATE, BBA; Analysis and/or Interpretation- TB, BTO, BB, ATE, BBA;
Writing - TB, BTO, BB, ATE, BBA; Critical Reviews - TB, BTO, BB, ATE, BBA.

REFERENCES

1. Fuster D, Zuluaga P, Muga R. Substance use disorder: Epidemiology, medical
consequences and treatment. Med Clin (Barc). 2024;162(9):431-438.
[Crossref]

2. Tanidir C, Ciftci AD, Doksat NG, Gunes H, Toz HI, Erdogan A. Trends and
Gender Differences in Substance Use Among Children and Adolescents
Admitted to an Addiction Treatment Center in Turkey: Years 2011-2013. Bull
Clin Psychopharmacol. 2015;25(2):109-117. [Crossref]

3. United Nations Office on Drugs and Crime. World drug report 2023. Vienna:
United Nations; 2023. Available at: https://www.unodc.org/unodc/en/data-
and-analysis/wdr2023.html

4. lsikli S, Irak M. Turkiye'de madde kullanimi ve bagimliligi profili arastirmasi:
2002 yilr madde kullanimi genis alan arastirmasi. 2002.

5. Unibol H, Sayar GH. Substance use and its risk factors in Turkey: a nationally
representative sample study. J Ethn Subst Abuse. 2022;21(2):476-498.
[Crossref]

6. Amerikan Psikiyatri Birligi. Ruhsal Bozukluklarin Tanisal ve Sayimsal Elkitabi,
Besinci Baski (DSM-5), Tani Olciitleri Basvuru Elkitabi. Ankara: Hekimler
Yayin Birligi; 2013.

7. Ramirez-Santos J, Cristébal-Cafiadas D, Parron-Carrefio T, Lozano-Paniagua
D, Nievas-Soriano BJ. The problem of calculating the prevalence of sexual
dysfunction: a meta-analysis attending gender. Sex Med Rev. 2024;12(2):116-
126. [Crossref]

8. Kilic M. Prevalence and risk factors of sexual dysfunction in healthy women
in Turkey. Afr Health Sci. 2019;19(3):2623-2633. [Crossref]

20.

21.

22.

23.

25.

26.

27.

28.

29.

30.

31

32

33.

34.

35.

Arch Neuropsychiatry 2026;63:285-293

Cayan S, Akbay E, Bozlu M, Canpolat B, Acar D, Ulusoy E. The prevalence of
female sexual dysfunction and potential risk factors that may impair sexual
function in Turkish women. Urol Int. 2004,72(1):52-57. [Crossref]

Ugurlu M, Karakas Ugurlu G, Caykoylu A. Prevalence of Sexual Dysfunctions
in Men Aged 18-65 and Related Factors: A Meta-Analysis and Meta-
Regression Study from Turkey. Ankara Med J. 2022;22(3):319-335. [Crossref]
Rosen RC. Prevalence and risk factors of sexual dysfunction in men and
women. Curr Psychiatry Rep. 2000;2(3):189-195. [Crossref]

Zaazaa A, Bella AJ, Shamloul R. Drug Addiction and Sexual Dysfunction.
Endocrinol Metab Clin North Am. 2013;42(3):585-592. [Crossref]

Palha AP, Esteves M. Drugs of abuse and sexual functioning. Adv Psychosom
Med. 2008;29:131-149. [Crossref]

Ghosh A, Kathiravan S, Sharma K, Mattoo SK. A Scoping Review of the
Prevalence and Correlates of Sexual Dysfunction in Adults With Substance
use Disorders. ] Sex Med. 2022;19(2):216-233. [Crossref]

Kumsar NA, Kumsar §, Dilbaz N. Sexual dysfunction in men diagnosed as
substance use disorder. Andrologia. 2016;48(10):1229-1235. [Crossref]
Dissiz M. Evaluation of Sexual Function in Turkish Male Individuals Who
are Substance Abusers: A Descriptive Study. Addict Disord Their Treat.
2019;18(3):176-183. [Crossref]

Diehl A, da Silva RL, Laranjeira R. Female sexual dysfunction in patients with
substance-related disorders. Clinics. 2013;68(2):205-211. [Crossref]
Zigmond AS, Snaith RP. The Hospital Anxiety and Depression Scale. Acta
Psychiatr Scand. 1983;67(6):361-370. [Crossref]

O. Aydemir, Guvenir T, Kiiey L, Kiltiir S. Hastane Anksiyete ve Depresyon
Olcegi Turkce formunun gegerlilik ve giivenilirligi. Tirk Psikiyatr Derg.
1997;8(4):280-287.

Rosen RC, Riley A, Wagner G, Osterloh IH, Kirkpatrick J, Mishra A. The
international index of erectile function (IIEF): a multidimensional scale for
assessment of erectile dysfunction. Urology. 1997;49(6):822-830. [Crossref]
Akkus E, Kadioglu A, Esen A, Doran S, Ergen A, Anafarta K, et al. Prevalence
and correlates of erectile dysfunction in Turkey: a population-based study.
Eur Urol. 2002;41(3):298-304. [Crossref]

Symonds T, Perelman MA, Althof S, Giuliano F Martin M, May K, et al.
Development and Validation of a Premature Ejaculation Diagnostic Tool. Eur
Urol. 2007;52(2):565-573. [Crossref]

Serefoglu EC, Cimen HI, Ozdemir AT, Symonds T, Berktas M, Balbay MD.
Turkish validation of the premature ejaculation diagnostic tool and its
association with intravaginal ejaculatory latency time. Int J Impot Res.
2009;21(2):139-144. [Crossref]

McGahuey CA, Gelenberg AJ, Laukes CA, Moreno FA, Delgado PL, McKnight
KM, et al. The Arizona Sexual Experience Scale (ASEX): reliability and validity.
J Sex Marital Ther. 2000;26(1):25-40. [Crossref]

Soykan A. The reliability and validity of Arizona sexual experiences
scale in Turkish ESRD patients undergoing hemodialysis. Int ] Impot Res.
2004;16(6):531-534. [Crossref]

Rosen R, Brown C, Heiman J, Leiblum S, Meston C, Shabsigh R, et al. The
Female Sexual Function Index (FSFI): a multidimensional self-report
instrument for the assessment of female sexual function. ] Sex Marital Ther.
2000;26(2):191-208. [Crossref]

Wiegel M, Meston C, Rosen R. The Female Sexual Function Index (FSFI):
Cross-Validation and Development of Clinical Cutoff Scores. J Sex Marital
Ther. 2005;31(1):1-20. [Crossref]

Aygin D, Eti Aslan F Kadin Cinsel islev Olcegi'nin Tiirkceye Uyarlamasi.
Turkiye Klin Tip Bilim Derg. 2005;25(3):393-399.

Alcover KC, Thompson CL. Patterns of Mean Age at Drug Use Initiation
Among Adolescents and Emerging Adults, 2004-2017. JAMA Pediatr.
2020;174(7):725. [Crossref]

Connery HS, McHugh RK, Reilly M, Shin S, Greenfield SF. Substance Use
Disorders in Global Mental Health Delivery: Epidemiology, Treatment Gap,
and Implementation of Evidence-Based Treatments. Harv Rev Psychiatry.
2020;28(5):316-327. [Crossref]

Richmond-Rakerd LS, Slutske WS, Wood PK. Age of initiation and substance
use progression: A multivariate latent growth analysis. Psychol Addict Behav.
2017;31(6):664-675. [Crossref]

Yu C, Chen J. Global Burden of substance use disorders among adolescents
during 1990-2021 and a forecast for 2022-2030: an analysis for the Global
Burden of Disease 2021. BMC Public Health. 2025;25(1):1012. [Crossref]
Greenfield SF, Brooks AJ, Gordon SM, Green CA, Kropp F, McHugh RK, et
al. Substance abuse treatment entry, retention, and outcome in women: a
review of the literature. Drug Alcohol Depend. 2007;86(1):1-21. [Crossref]
Ghadigaonkar DS, Murthy P. Sexual Dysfunction in Persons With Substance
Use Disorders. | Psychosexual Heal. 2019;1(2):117-121. [Crossref]

Moser A, Ballard SM, Jensen J, Averett P. The influence of cannabis on sexual
functioning and satisfaction. ] Cannabis Res. 2023;5(1):2. [Crossref]


https://doi.org/10.1016/j.medcli.2023.11.016
https://doi.org/10.5455/bcp.20150210030606
https://doi.org/10.1080/15332640.2020.1781731
https://doi.org/10.1093/sxmrev/qead058
https://doi.org/10.4314/ahs.v19i3.38
https://doi.org/10.1159/000075273
https://doi.org/10.5505/amj.2022.46338
https://doi.org/10.1007/s11920-996-0006-2
https://doi.org/10.1016/j.ecl.2013.06.003
https://doi.org/10.1159/000126628
https://doi.org/10.1016/j.jsxm.2021.11.018
https://doi.org/10.1111/and.12566
https://doi.org/10.1097/ADT.0000000000000172
https://doi.org/10.6061/clinics/2013(02)OA14
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1016/s0090-4295(97)00238-0
https://doi.org/10.1016/s0302-2838(02)00027-1
https://doi.org/10.1016/j.eururo.2007.01.028
https://doi.org/10.1038/ijir.2008.58
https://doi.org/10.1080/009262300278623
https://doi.org/10.1038/sj.ijir.3901249
https://doi.org/10.1080/009262300278597
https://doi.org/10.1080/00926230590475206
https://doi.org/10.1001/jamapediatrics.2019.6235
https://doi.org/10.1097/HRP.0000000000000271
https://doi.org/10.1037/adb0000304
https://doi.org/10.1186/s12889-025-22107-6
https://doi.org/10.1016/j.drugalcdep.2006.05.012
https://doi.org/10.1177/2631831819849365
https://doi.org/10.1186/s42238-022-00169-2

Arch Neuropsychiatry 2026;63:285-293

36.

37.

38.

39.

40.

41,

42.

43.

44,

45.

46.

47.

Halikas J, Weller R, Morse C. Effects of regular marijuana use on sexual
performance. J Psychoactive Drugs. 1982;14(1-2):59-70. [Crossref]

Aversa A, Rossi F, Francomano D, Bruzziches R, Bertone C, Santiemma 'V, et al.
Early endothelial dysfunction as a marker of vasculogenic erectile dysfunction
in young habitual cannabis users. Int J Impot Res. 2008;20(6):566-573.
[Crossref]

Kolodny RC, Masters WH, Kolodner RM, Toro G. Depression of Plasma
Testosterone Levels after Chronic Intensive Marihuana Use. N Engl ] Med.
1974;290(16):872-874. [Crossref]

Thistle JE, Graubard BI, Braunlin M, Vesper H, Trabert B, Cook MB, et al.
Marijuana use and serum testosterone concentrations among U.S. males.
Andrology. 2017;5(4):732-738. [Crossref]

Antony T, Alzaharani SY, El-Ghaiesh SH. Opioid-induced hypogonadism:
Pathophysiology, clinical and therapeutics review. Clin Exp Pharmacol
Physiol. 2020;47(5):741-750. [Crossref]

Mattoo S, Ghosh A, Subodh B, Basu D, Satapathy A, Prasad S, et al. Sexual
dysfunction in men on buprenorphine - naloxone-based substitution
therapy. Indian J Psychiatry. 2020;62(1):66. [Crossref]

Bestepe EE, Tunali N, Saridogan GE. Sexual Adverse Effects and Erectile
Dysfunction During Buprenorphine/Naloxone Combination Treatment
for Opioid Use Disorders. Neuropsychiatr Dis Treat. 2020;16:2695-2705.
[Crossref]

Baykara S, Alban K. The effects of buprenorphine/naloxone maintenance
treatment on sexual dysfunction, sleep and weight in opioid use disorder
patients. Psychiatry Res. 2019;272:450-453. [Crossref]

Soltaninejad M, Naderi Y, Rouhi L, Banazadeh M. Substance Abuse and Sexual
Functioning: An Overview of Mechanisms. Addict Heal. 2024;16(4):286-296.
[Crossref]

Hamed SA. Sexual Dysfunctions Induced by Pregabalin. Clin Neuropharmacol.
2018;41(4):116-122. [Crossref]

Nguyen HMT, Gabrielson AT, Hellstrom W]JG. Erectile Dysfunction in
Young Men-A Review of the Prevalence and Risk Factors. Sex Med Rev.
2017;5(4):508-520. [Crossref]

Martins FG, Abdo CHN. Erectile dysfunction and correlated factors in
Brazilian men aged 18-40 years. ] Sex Med. 2010,7(6):2166-2173. [Crossref]

48.

49.

50.

5T.

52.

53.

54.

55.

56.

57.

Buran et al. Substance Use Disorder and Sexual Functions

Calzo JP, Austin SB, Charlton BM, Missmer SA, Kathrins M, Gaskins A}, et al.
Erectile Dysfunction in a Sample of Sexually Active Young Adult Men from a
U.S. Cohort: Demographic, Metabolic and Mental Health Correlates. ) Urol.
2021,205(2):539-544. [Crossref]

Cayan S, Kendirci M, Yaman O, Asci R, Orhan |, Usta MF, et al. Prevalence of
erectile dysfunction in men over 40 years of age in Turkey: Results from the
Turkish Society of Andrology Male Sexual Health Study Group. Tiirk Uroloji
Dergisi/Turkish J Urol. 2017;43(2):122-129. [Crossref]

Clemente J, Diehl A, Santana PROH, da Silva CJ, Pillon SC, Mari ] de . Erectile
Dysfunction Symptoms in Polydrug Dependents Seeking Treatment. Subst
Use Misuse. 2017;52(12):1565-1574. [Crossref]

Porst H, Montorsi F, Rosen RC, Gaynor L, Grupe S, Alexander J. The
Premature Ejaculation Prevalence and Attitudes (PEPA) survey: prevalence,
comorbidities, and professional help-seeking. Eur Urol. 2007;51(3):816-823;
discussion 824. [Crossref]

McMahon CG, Lee G, Park JK, Adaikan PG. Premature ejaculation and
erectile dysfunction prevalence and attitudes in the Asia-Pacific region. J Sex
Med. 2012;9(2):454-465. [Crossref]

Serefoglu EC, Yaman O, Cayan S, Asci R, Orhan |, Usta MF, et al. Prevalence of
the complaint of ejaculating prematurely and the four premature ejaculation
syndromes: results from the Turkish Society of Andrology Sexual Health
Survey. J Sex Med. 2011;8(2):540-548. [Crossref]

Ramdurg S, Ambekar A, Lal R. Sexual Dysfunction Among Male Patients
Receiving Buprenorphine and Naltrexone Maintenance Therapy for Opioid
Dependence. ) Sex Med. 2012;9(12):3198-3204. [Crossref]

Liu Q, Zhang Y, Wang J, Li S, Cheng Y, Guo J, et al. Erectile Dysfunction
and Depression: A Systematic Review and Meta-Analysis. J Sex Med.
2018;15(8):1073-1082. [Crossref]

Velurajah R, Brunckhorst O, Wagar M, McMullen I, Ahmed K. Erectile
dysfunction in patients with anxiety disorders: a systematic review. Int |
Impot Res. 2022;34(2):177-186. [Crossref]

Diehl A, Rassool GH, dos Santos MA, Pillon SC, Laranjeira R. Assessment
of Sexual Dysfunction Symptoms in Female Drug Users: Standardized vs.
Unstandardized Methods. Subst Use Misuse. 2016;51(4):419-426. [Crossref]



https://doi.org/10.1080/02791072.1982.10471911
https://doi.org/10.1038/ijir.2008.43
https://doi.org/10.1056/NEJM197404182901602
https://doi.org/10.1111/andr.12358
https://doi.org/10.1111/1440-1681.13246
https://doi.org/10.4103/psychiatry. IndianJPsychiatry_195_19
https://doi.org/10.2147/NDT.S276708
https://doi.org/10.1016/j.psychres.2018.12.153
https://doi.org/10.34172/ahj.1515
https://doi.org/10.1097/WNF.0000000000000286
https://doi.org/10.1016/j.sxmr.2017.05.004
https://doi.org/10.1111/j.1743-6109.2009.01542.x
https://doi.org/10.1097/JU.0000000000001367
https://doi.org/10.5152/tud.2017.24886
https://doi.org/10.1080/10826084.2017.1290114
https://doi.org/10.1016/j.eururo.2006.07.004
https://doi.org/10.1111/j.1743-6109.2011.02507.x
https://doi.org/10.1111/j.1743-6109.2010.02095.x
https://doi.org/10.1111/j.1743-6109.2011.02219.x
https://doi.org/10.1016/j.jsxm.2018.05.016
https://doi.org/10.1038/s41443-020-00405-4
https://doi.org/10.3109/10826084.2015.1110175

