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Abstract

Background: Methadone maintenance therapy (MMT) is one of the most common treatments for drug use complications. Sexual
disorders are reported as common side effects of these treatments, the most important of which is erectile dysfunction.
Objectives: The present study aimed to evaluate the effects of dose-dependence and duration of methadone treatment on erectile
dysfunction in patients undergoing methadone maintenance therapy.
Patients and Methods: This cross-sectional study was performed on 192 opioid-dependent men undergoing methadone mainte-
nance treatment at Shariati Hospital in Fasa (Iran) in 2018. Samples were selected by the available sampling method. Each individual
was given a demographic questionnaire, methadone consumption questionnaire, and standard erectile dysfunction questionnaire.
The one way ANOVA test and, in some cases, Pearson correlation coefficient with chi-square test for qualitative variables were used.
Results: Mean age of patients was 41.41 ± 8.41, the mean duration of MMT was 60.53 ± 37.8 months, and the mean therapeutic
dose was 83.68 ± 27.07mg. 171 (86.8%) were married, 13 (6.8%) had no erectile dysfunction. While 37 (19.3%) had mild, 78 (19.3%) mild
to moderate, 48 (25%) moderate, and 16 (8.3%) had severe erectile dysfunction. The results showed that erectile dysfunction was
significantly associated with age and duration of methadone consumption. However, the type of methadone and marital status
had no significant association with erectile function.
Conclusions: Erectile dysfunction is common in men receiving MMT. The severity of erectile dysfunction is related to the dura-
tion of MMT and is not dose-dependent. Therefore, subjects who are on long-term MMT need more frequent erectile dysfunction
assessment.
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1. Background

Opium is widely using in Iran and Middle East coun-
tries (1). According to the national statistics, 9% of Ira-
nian male adults are addicted in Iran, with 3% of the Ira-
nian population consuming opium. In many countries,
the drug use pattern has shifted from light drugs, such as
opium, to heavier substances such as heroin, yet there are
still 5 million subjects using opium around the world (2).

In an effort to reduce the harm of illicit drug use follow-
ing a successful pilot study in 2002 by the National Iranian
Center for Studies, as a part of the Methadone Maintenance
Treatment (MMT) program, numerous public and private
methadone treatment centers were launched in the coun-
try (3).

Sexual dysfunction is a disease that many people are

engaged with it. Although it is not a life-threatening dis-
ease, but it causes severe impacts on the subject’s quality of
life. Erectile dysfunction (ED) is the inability of a person to
achieve and maintain an erection to have satisfactory sex-
ual intercourse. It is more prevalent among opium users
and those receiving MMT (4).

Opium use affects sexual function in two ways. Initially,
it improves sexual function. At this stage, it causes delayed
ejaculation in men and improved vaginismus in women,
so they will have a better sexual experience. But after a
while, they report both decreased sexual arousal and or-
gasmic function (5).

The opioid affects the central nervous system or testis
either directly or indirectly, which may impair sexual func-
tion. Morphine inhibits the LH secretion (luteinizing
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hormone) and reduces testosterone and estradiol levels
(6). Also, exposure of Sertoli cells to Mu receptor ago-
nists in the testis can lead to increased apoptosis. Ac-
cording to the evidence, opium addiction causes hypog-
onadism, decreased libido, erectile dysfunction, and in-
fertility (7). Opioid also harms adrenal androgen produc-
tion, which is determined by measuring DHEAS levels (8).
Besides, methadone-treated patients had lower levels of
blood testosterone and higher levels of prolactin, which
may reflect changes in the function of the hypothalamic-
pituitary-adrenal system and prolactin secretion by the pi-
tuitary gland (9).

Other factors that may increase sexual dysfunction in
methadone-treated patients are neurological, metabolic
and arteriopathy causes, psychological factors and envi-
ronmental problems (the marital conflict and financial or
professional issues) (10).

In Iran, it seems that ED in patients who receive MMT
experience serious issues that should be addressed by
physicians and health policy-makers to ensure a better
quality of life for those undergoing this treatment.

Review studies showed that, in Iran, the prevalence of
sexual dysfunction in MMT subjects is slightly higher than
the global average (11). ED is one of the main obstacles to
continue methadone, and it reduces marital satisfaction
(12). So the determination of the factors associated with ED
in these patients is of great importance. For patients who
have more risk factors in developing ED, we can use screen-
ing strategies and consequently reduce risk factors.

Among factors attributed to ED in MMT patients, the
results of methadone dose or duration of treatment and
its association with the severity of ED are mixed (13). While
some studies have found no association between dose and
duration of MMT and ED (13, 14), others have reported that
a higher dose and longer duration of MMT are associated
with more severe ED (15, 16). Therefore, the current incon-
gruency in results has made it difficult for physicians to de-
cide about the safe dose and duration of MMT to minimize
its side effects. We still don’t know for sure if a higher dose
causes more ED. Besides, since low doses of methadone
may not be effective in controlling the withdrawal symp-
toms and craving, unreasonable fear of aggravation of sex-
ual complaints may prevent physicians from increasing
the methadone dose. If no dose-dependence is confirmed,
the concerns over the escalation of erection side effects
will be resolved by administering the optimum dose of
methadone (17).

We also don’t know for sure if a longer duration of MMT
can cause more severe ED. So, if this hypothesis is proven,
we should be cautious about erectile side effects among
those receiving MMT who need a longer duration of treat-
ment. This side effect should be screened and considered

in health policies related to MMT patients.

2. Objectives

Therefore, given the mixed results of studies regard-
ing the dose-dependence and duration of MMT, the current
study aimed to investigate the clients who were treated
with MMT and encountered secondary ED. So, the associ-
ation between the ED and MMT was investigated by deter-
mining influencing factors and focusing on the dose and
duration of methadone use.

3. Patients and Methods

This cross-sectional descriptive study investigated fac-
tors associated with ED during the last six weeks in MMT
patients at Shariati Hospital Addiction Center in Fasa (Iran)
in 2018. The study was approved by the Ethics Committee
of the Fasa University of Medical Sciences, and written in-
formed consent was taken from participants. The study
population consisted of patients referred to this center
for MMT. Participants were selected using simple random
sampling. Inclusion criteria were being male and aged 18
to 65-year-old, diagnosis of opioid use disorder based on
DSM-5, history of receiving MMT for at least six months
and being stabilized on methadone dose at the time of the
study. Exclusion criteria were having physical illnesses as-
sociated with addiction, such as heart disease, diabetes,
chronic kidney failure, prostate disease, and psychiatric ill-
nesses such as anxiety or depression that interfere with the
patient’s sexuality, concurrent use of other substances on
a 10-fold urination test basis, and having multiple sex part-
ners. The patients completed the consent form and de-
mographic information form in a safe and quiet environ-
ment under the supervision of a well trained medical stu-
dent. Demographic data included age, marital status, un-
derlying physical illness, mental illness, and the number
of sex partners. According to the results obtained from the
questionnaire, patients who had exclusion criteria in a self-
report manner were excluded from the study.

By considering a 95% confidence level and 10% power,
the sample size was calculated as 185. Finally, two hundred
subjects completed two additional questionnaires, includ-
ing a researcher-made methadone consumption check-
list and the international index of erectile dysfunction
(IIEF) questionnaire. The methadone consumption check-
list contained the duration of methadone use, the dose of
methadone, the form of methadone use (syrup or tablet),
and the use of other drugs (positive urine test for sub-
stances other than methadone). The International Index of
Erectile Function questionnaire investigates the standard
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forms of erectile function (6 items), orgasmic function (2
items), sexual desire (2 items), intercourse satisfaction (3
items), and overall satisfaction (2 items). Scores of each
item contain a 0 - 5 scale. Scores for the erectile function
ranged from 1 to 30, orgasmic function 0 - 10, sexual desire
2 - 10, intercourse satisfaction 0 - 15, and overall satisfaction
2 - 10. Severe ED indicates by a score ranging from 6 to 10,
moderate 11 - 16, mild to moderate 17 - 21, and mild 22 - 25. A
score of 26 - 30 is considered as no ED (18). The validity and
reliability of the Persian version of this questionnaire are
confirmed. All IIEF-I subscales showed satisfactory internal
consistency (Cronbach’s > 0.70, 0.86 and 0.51 - 0.71, respec-
tively) (19). If an item of the questionnaire was vague to
the participants, detailed explanations were provided by a
medical student administering the project.

After analyzing the data at the descriptive level us-
ing the measures of central tendency and dispersion, to
test the hypotheses at the inferential level, the one way
ANOVA test and, in some cases, Pearson correlation coef-
ficient with chi-square test for qualitative variables were
used. The findings were analyzed using SPSS version 18 at
the significance level of 5%.

4. Results

The study was conducted on 200 addicted men who
were on MMT. Finally, due to the unclarity of some ques-
tions of questionnaires or discontent of some participants
to continue the study, statistical analyses were performed
on 192 questionnaires. The mean age of participants was
41.41± 8.41, and the mean duration of treatment was 60.53
± 37.8 months. 12.8% of participants were single, and 86.8%
were married. 65 (33%) patients were using methadone
tablets, 131 (66.5%) syrups, and 1 (0.5%) was taking both med-
ications.

Concerning the prevalence of ED, 13 (6.8%) participants
were sexually healthy. The prevalence of ED is presented
in Table 1, separated by the severity of the disease: investi-
gating the mean duration of ED by the severity of disease
showed that age is significantly correlated with the sever-
ity of ED (P < 0.0001). There was also a significant asso-
ciation between the duration of drug use and the sever-
ity of ED (P = 0.006) (Table 2). However, the dose of the
drug was not significantly correlated with the severity of
ED (P = 0.465) (Table 3). Investigating the association be-
tween quantitative variables indicated that duration of
methadone consumption was associated with impairment
in all four dimensions of orgasmic function (P < 0.0001),
sexual desire (P < 0.0001), intercourse satisfaction (P <
0.0001), and overall satisfaction. The correlation between
age and the first three dimensions (other than overall satis-
faction) was significant (P < 0.0001). Meanwhile, the dose

of the drug was not significantly correlated with any of
these dimensions. No significant relationship was found
between the severity of ED and marital status (P = 0.5) and
the form of the drug (tablets or syrup) (P = 0.072).

Table 1. Frequency of Erectile Dysfunction in Patients on MMT Sorted by Severitya

Erectile Dysfunction Values

Sever erectile dysfunction 16 (8.3)

Moderate erectile dysfunction 48 (25)

Mild to moderate erectile dysfunction 78 (40.6)

Mild erectile dysfunction 37 (19.3)

No dysfunction 13 (6.8)

Total 192 (100)

aValues are expressed as No. (%).

5. Discussion

In this study, we aimed at evaluating the effect of
methadone on the development and severity of ED. We
focused on the effects of some determinants such as
methadone dosage and duration of use on ED. The results
showed that sexual dysfunction in men under MMT is a
common disorder, and about 93.2% of the population in
this study had some degree of ED. Various studies have
found that the prevalence of ED in those receiving MMT
is between 60% - 90%. The results of our study are in line
with some previous studies, which also reported a preva-
lence of over 90% for ED among methadone users (14, 20).
According to a meta-analysis, the prevalence of sexual dys-
function during MMT was slightly higher in Iran (85% and
77.5% ED) than the world average (50% and 52%). In the cur-
rent study, this difference can be attributed to factors such
as cultural and ethnic differences, simultaneous use of al-
cohol and/or sedatives and MMT, and various methodolog-
ical issues (11).

In this study, age was significantly associated with the
severity of ED. Age is an important factor in the function-
ing of internal organs and mental activities. On the other
hand, usually by getting older, medical comorbidities be-
gin to increase. Besides, by increasing the age, the con-
sumption of various medications that are related to sexual
dysfunction rises. However, to achieve better results, we ex-
cluded such cases from the study according to the patients’
self-reports. So, this study showed that regardless of medi-
cal comorbidities or medication’s effect, older men treated
with methadone have more severe ED. But, since ED is natu-
rally affected by the aging process (21), it can’t be concluded
that methadone is the main cause of ED in older men.
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Table 2. The Association Between Duration of Methadone Use and Severity of ED in Patients on MMTa

Erectile Dysfunction Sever Erectile
Dysfunction

Moderate Erectile
Dysfunction

Mild to Moderate
Erectile Dysfunction

Mild Erectile
Dysfunction

No Dysfunction P Value

Duration of
methadone use, mon

77.06 ± 42.95 72.91 ± 36.04 57.17 ± 34.45 45.42 ± 28.94 60.46 ± 59.40 0.006

aValues are expressed as mean ± SD.

Table 3. The Association Between Methadone Dosage and Severity of ED in Patients on MMTa

Erectile Dysfunction Sever Erectile
Dysfunction

Moderate Erectile
Dysfunction

Mild to Moderate
Erectile Dysfunction

Mild Erectile
Dysfunction

No Dysfunction P Value

Methadone dosage,
mg

85.5 ± 31.73 85.60 ± 30.43 82.66 ± 25.40 77.83 ± 26.91 92.69 ± 21.75 0.465

aValues are expressed as mean ± SD.

The results of our study also indicated that a longer du-
ration of MMT was associated with more severe ED. Deyo
et al. (22) reported that the duration of opioid use to re-
lieve pain, even after adjusting for the effects of age, co-
morbidities, and psychological distress, is positively asso-
ciated with the severity of ED. Smith and Elliott (23) also
found that long-term use of opioids can lead to opioid-
related endocrinopathy and opioid associated androgen
deficiency (OPIAD), which results in decreased libido, im-
paired erection, and fatigue. They argued that in addition
to the inhibitory effect of opioids on the production of go-
nadotropins, lower serum testosterone levels may also be
due to the catabolic effect of morphine on testosterone.
These hormonal changes have also been attributed to pro-
longed exposure to long-acting opioids such as methadone
(23). The time required to observe the clinical impact of
methadone on the hypothalamic-pituitary-adrenal axis is
still unclear, but the highest risk appears to be when the
individual has taken a sufficient dose of opioid for at least
one month (24). It can be assumed that a longer dura-
tion of MMT is associated with the cumulative effect of
methadone in inducing hormonal changes. On the other
hand, older patients and those with more complicated ad-
diction history usually have a long history of MMT, which
both lead to more severe ED. So direct attribution of ED
to MMT duration might be consciously concluded. Due
to the harm reduction nature of MMT and the unchange-
able need of MMT for a long duration in specific popula-
tions, special attention should be paid to ED. Besides, active
screening and, if needed, administration of some treat-
ments, such as androgen replacement therapy, would be
useful (21).

The results of previous retrospective studies on the ef-
fect of methadone dose on sexual dysfunction are mixed,
so it remains unclear whether there is a threshold of opioid
dosing associated with the development of ED (25-27). Lim-
ited retrospective human studies have suggested that clin-

ically significant hypogonadal effects may occur at doses
equivalent to 100 to 200 mg of oral morphine. However,
these effects are observed at lower doses (28). In an analysis
by Elliott et al. (28), based on an extensive semi-structured
interviewing on methadone side effects, the authors ar-
gued that sexual dysfunction is associated with both ends
of the dosage continuum. Patients whose dosage was un-
der 20 or over 80 mg were the most frequent reporters
of sexual problems. Patients reported that they may re-
duce their dosage for a day or two before anticipated sex-
ual intercourses to enhance their sexual functioning. Oth-
ers mentioned to using cocaine or heroin to enhance sex-
ual functioning (29). The results of this study are differ-
ent from our study, where the methadone consumption
dose does not have a significant relation with the severity
of sexual dysfunction. This difference may be caused by be-
ing stabilized on methadone treatment dosage, which was
one of our inclusion criteria. So, the patients experienc-
ing withdrawal or overdose symptoms who may receive
ends of the dosage continuum were not included in the
current study. In a study by Brown and colleagues assess-
ing factors associated with sexual dysfunction in MMT pa-
tients, including lack of a significant association between
plasma hormone (testosterone, prolactin, and TSH) levels,
and sexual dysfunction, are reported as an endocrine com-
ponent to ED in those receiving MMT. They concluded that
the alteration of methadone dosing would not be expected
to significantly improve the erectile function (27). This
study is in line with the results of the current study, which
showed that higher doses have no effect on the severity of
ED among those receiving MMT. Therefore, according to
the results of this study, and if it can be generalized, con-
cerns over intensifying ED with increasing the methadone
dose decreases.

Based on the findings, marital status was not signifi-
cantly correlated with ED in methadone-treated individu-
als, which is consistent with the results of previous studies
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(26, 30).
Although there is no evidence that type of methadone

use (tablet or syrup) influences the sexual side effects,
Some Patients attribute their side effects to liquid or bis-
cuit form of methadone, and it seems to be a great concern
for MMT clinics (29). The results of this study showed that
the type of methadone use was not significantly associated
with it. Accordingly, it seems that depending on the con-
dition of the patient, and without worrying about his/her
ED, this medication may be prescribed in tablet or liquid
form. However, a more definitive conclusion may be ob-
tained by further studies, and before clarifying its various
dimensions, cautious should be taken about the severity
of sexual dysfunction and its association with the form of
methadone used.

Low testosterone levels, due to the effect of opioids
on the hypothalamic-pituitary adrenal-axis, can lead to de-
creased libido. However, psychiatric comorbidities that
are common in substance use disorders, such as mood dis-
orders, anxiety disorders, and psychosis, also affect sex-
ual function (30, 31). Other factors include neurologic,
metabolic, and arteriopathy causes, that is why in this
study, we excluded other risk factors for ED as confound-
ing factors to focus on the effect of methadone on erectile
function (10).

The current study had limitations, including its cross-
sectional design, limited sample size, lack of a control
group, and multiple confounding factors. The data of the
study were collected from one health center in a small
town and cannot be generalized to the whole community.
Also, the data were collected using self-reporting, and the
accuracy of the questionnaire information cannot be fully
confirmed as factors such as forgetfulness or dishonesty of
participants could lead to false results. It is suggested to
perform further studies to eliminate confounding factors,
preferably longitudinal studies that measure biomarkers
such as hormone levels.

5.1. Conclusions

Finally, chronic use of methadone, as an opioid ago-
nist, may interfere with sexual function- a hypothesis that
was tested in this study. ED is one of the most common dis-
orders among those receiving MMT. The severity of the dis-
order was dependent on age and duration of methadone
use, but it was not dependent on dose. Considering the
need for continued MMT in some patients, and the possi-
bility of increased ED with prolonged use of methadone,
the administration of sexual function improvement ther-
apies is recommended. On the other hand, it seems possi-
ble to increase the dose of methadone to eliminate with-
drawal symptoms, without worrying about the increased

sexual-related side effects, which lead to withdrawal from
MMT and drug use relapse.
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