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Abstract

Background: Tramadol is a centrally active synthetic opioid analgesic that is used extensively among Egyptian
males for premature ejaculation as a self-medication.
The present work conducted to outline male sex hormone affection in patients with tramadol dependence and its
relation to sexual satisfaction.

Results: Tramadol-dependent patients have significantly lower mean serum level of testosterone compared to the
control group and lower mean Sexual Satisfaction Scale than the control group.

Conclusions: The results provide evidence for the association between male sex hormone suppression in patients
with tramadol dependence with high Addiction Severity Index of tramadol dependence.
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Background
Tramadol is a centrally active synthetic opioid analgesic
that is used extensively. Its mode of action is not com-
pletely understood, but two acceptable complementary
mechanisms are binding to mu opioid receptors and in-
hibition of reuptake of norepinephrine and serotonin [1].
From literature, multiple cases of toxicity and abuse of
tramadol have been reported. The main symptoms of
tramadol toxicity include central nervous system depres-
sion, nausea and vomiting, tachycardia, and seizures.
Fatal cases have been reported as a result of tramadol
overdose. In those instances, death has been attributed
to cardiopulmonary arrest and hepatic failure as well as
hypoglycemia [2].

The tramadol oral absorption is more than morphine
and bioavaliabity reached to about 95-100% and
absorbed rapidly in the small intestine and reached
highest peak after 5 h. It is widely distributed throughout
the body, especially liver and kidneys [3].
Follicle-stimulating hormone (FSH) and luteinizing

hormone (LH) are gonadotropins. FSH and LH are syn-
thesized and secreted by the gonadotropic cells of the
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anterior pituitary gland and regulate the development,
growth, pubertal maturation, and reproductive processes
of the body. FSH and luteinizing hormone (LH) work to-
gether in the reproductive system [4].
Testosterone is the primary male sex hormone and an

anabolic steroid. In male humans, testosterone plays a
key role in the development of male reproductive tissues
such as the testes and prostate, as well as promoting sec-
ondary sexual characteristics such as increased muscle
and bone mass and the growth of body hair and sexual
arousal [5].
An increase in some of researches shows a direct effect

of tramadol abuse with pituitary release of LH and FSH
which thus interferes with the menstrual cycle in women
and decrease of the normal pulsatile release of LH lead-
ing to a negative effect on the testes of males caused by
the decrease of testosterone levels [6].
A reduction in testosterone levels will eventually lead

to decrease in sexual drive as well as sustenance of erec-
tion. Also, a malfunction in HPG axis can result in large
changes in the body such as hypogonadism, sluggish li-
bido, erectile dysfunction for the males, irregular men-
strual cycles in females, and possibly infertility in both
male and females [7].
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Aim of study
The study aims to outline male sex hormone affection in
patients with tramadol dependence and its relation to
sexual satisfaction and its correlation with Addiction Se-
verity Index.
Methods
Tramadol-dependent patients
Twenty-five male patients with pure tramadol depend-
ence for at least 12 months [mean age (SD) 34.09 ± 7.60
years, ranging from 18–45 years] were selected randomly
from the addiction management unit of the psychiatry
department in Assiut University Hospital, Assiut, Egypt.
The mean duration of tramadol abuse (SD) was 5.1 ±
4.1 years ranging from 1–10 years. All patients provided
fully informed written consent and the local ethical com-
mittee of Assiut University had approved the experimen-
tal protocol.
Control subjects
Twenty-five healthy male volunteers, age- and
education-matched, were enrolled as a control group for
male sex hormone assessment. They had no history of
psychiatric disorders which was confirmed during a psy-
chiatric interview. The mean age of the controls were
34.92 ± 7.04 years, ranging from 18–45 years.
Table 1 Mean age in both studied groups

Age Study group (n =
25)

Control group (n =
25)

P
value

Mean (years) 34.09 ± 7.60 34.92 ± 7.04 0.70

Marital status

Single 10 (40%) 12 (48%) 0.97

Married 15 (60%) 13 (52%)

Education level

Illiterate 12 (48%) 0 0.04

Pre-university
level

10 (40%) 10 (40%)

University or
above

3 (12%) 15 (60%)

Residence

Rural 10 (40%) 10 (40%) 0.99

Urban 15 (60%) 15 (60%)

Date was expressed in the form of mean and SD (compared by Student’s t
test) or frequency (%) as appropriate. P value was significant if < 0.05
Study overview

A. Medical history and clinical examination:

� Complete history taking and clinical examination.
� Addiction severity measured by Addiction Severity

Index
� Sexual activity measured by Sexual Satisfaction Scale

for male

B. Laboratory investigations:

All patients and control group were subjected to the
following investigations:

1. Kidney function tests (blood urea and creatinine)
2. Liver function tests (liver enzymes, serum albumin

and globulin, and direct and indirect bilirubin)

To exclude chronic and debilitating diseases that may
affect sexual functions.
3. Drug screening of urine for 6 groups of substance
abuse (opioids, tramadol, amphetamine,
cannibanoids, benzodiazepines, and cocaine) to
exclude the use of other substances abused

4. Serum level of testosterone, FSH, and LH is
measured

Statistical analysis
SPSS version 16 package was used in this study. Mann-
Whitney non-parametric U tests were used to compare
demographic and clinical data between the experimental
and the control group. P values of < 0.05 were consid-
ered significant.

Results
The study includes 25 tramadol-dependent patients that
have the mean age of 34.09 ± 7.60 years with 25 cross-
matched controls with the mean age 34.92 ± 7.04 years.
Residence and marital status had insignificant differ-

ences between the study and control groups (P > 0.05).
Ten patients are single and 15 patients are married while
12 controls are single and 13 controls are married (Table
1).

Level of testosterone, FSH, and LH in both groups
Tramadol-dependent patients have significantly lower
testosterone level in comparison to the control group
(622.13 ± 111.34 versus 879.22 ± 97.67 ng/dl, respect-
ively; P = 0.00).
Control group patients have a significantly higher level

of FSH and LH than patients with tramadol dependence.
The mean of FSH and LH was 3.67 ± 0.98 and 4.87 ±
1.03 ng/dl, respectively, in the control group versus 2.65



Table 2 Level of testosterone, FSH, and LH in both groups

Age Study group (n =
25)

Control group (n =
25)

P
value*

Testosterone (ng/
dl)

622.13 ± 111.34 879.22 ± 97.67 0.00

FSH (ng/dl) 2.65 ± 0.44 3.67 ± 0.98 0.00

LH (ng/dl) 2.08 ± 0.32 4.87 ± 1.03 0.00

*Student’s t test was used and P value was significant if < 0.05
Data was expressed in the form of mean ± SD

Table 4 Correlation of addition severity with FSH, LH, and
testosterone and sexual satisfaction

Parameters r (P)

Testosterone − 0.79 (0.00)

FSH − 0.4 (0.44)

LH − 0.35 (0.32)

Sexual satisfaction scale − 0.8 (0.00)

r indicates the strength of the correlation while P indicates the significance of
the correlation. P value was significant if < 0.05
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± 0.44 and 2.08 ± 0.32 ng/dl, respectively, in the study
group (P = 0.00 for each of them) (Table 2).

Sexual Satisfaction Scale in both groups
It was noticed that the Sexual Satisfaction Scale was sig-
nificantly higher in the control group in comparison to
the study group (14.44 ± 3.97 versus 9.13 ± 3.34; P =
0.00) (Table 3)

Addiction Severity Index and its correlation to sex
hormone level and Sexual Satisfaction Scale
The current study showed that the mean Addiction Se-
verity Index was 17.16 ± 4.56 with a range between 5
and 34.
It was noticed that the testosterone hormone and Sex-

ual Satisfaction Scale had a negatively strong significant
correlation with the Addiction Severity Index (r (P) = −
0.79 (0.00) and − 0.8 (0.00), respectively).
But both LH and FSH had a negatively insignificant

correlation with the Addiction Severity Index (r (P) = −
0.35 (0.0.32) and − 0.4 (0.44), respectively) (Table 4).

Correlation between Sexual Satisfaction Scale and dose
and duration of addiction
In the current study, mean duration of tramadol addic-
tion was 4 years with a range between 1 and 10 years
while median daily dose was 450 mg with a range be-
tween 100 and 2250 mg per day (Table 5 and Figs. 1, 2
and 3).

Discussion
This study was designed to determine male sex hormone
affection in patients with tramadol dependence
In this study, the patients group included 25 male pa-

tients with tramadol dependence. Five patients (20%)
have serum testosterone level lower than those of the
control group. This is in agreement with [8], which
Table 3 Sexual Satisfaction Scale in both groups

Sexual Satisfaction
Scale

Study group (n =
25)

Control group (n =
25)

P
value*

Mean (± SD) 9.13 ± 3.34 14.44 ± 3.97 0.00

*Student’s t test was used and P value was significant if < 0.05
Data was expressed in the form of mean ± SD
reported that opioid-induced androgen deficiency has
become one of the most common causes of testosterone
deficiency among men in many communities.
Also, 3 patients out of 25 (12%) have serum FSH and

LH levels lower than control. This is also in agreement
with [9] in their study of opioid-induced endocrinopathy.
In normal physiologic condition, it is expected that as

the level of sex hormones decrease, a negative feedback
mechanism should trigger the hypothalamus to increase
production of GnRH (FSH and LH).
It is noted in the present study that there is a reduc-

tion in sex hormones without an adequate increase in
gonadotropins; this is in contrast to [10].
Our results suggest marked central inhibition of the

hypothalamic-pituitary-gonadal axis, i.e., the occurrence
of significantly reduced testosterone levels during trama-
dol administration has largely been attributed to the in-
hibitory action of tramadol on GnRH secretion in the
hypothalamus.
In this work, there was statistically significant correl-

ation between the severity of male sex hormone reduc-
tion with the duration and high doses of tramadol intake
which is also correlated with high addiction severity
scale, and this is in agreement with [11] in their study of
opioid-induced hypogonadism.
In the present study, the mean value of male sex hor-

mone levels showed statistically significant decrease in
patient groups of tramadol dependence when compared
to the control group.
Another study done by [12] found symptomatic hypo-

gonadism in male with chronic exposure to opioids.
In the current study, it is noted that low levels in sex-

ual satisfaction scale is correlated with high Addiction
Severity Index as these patients have spent most time in
searching for tramadol and work more to earn more
Table 5 Dose and duration of addiction the stud group

Median (range)

Dose per day (mg) 450 (100–2250)

Duration of addiction (year) 4 (1–10)

r indicates the strength of the correlation while P indicates the significance of
the correlation. P value was significant if < 0.05



Fig. 1 Level of testosterone in both groups where data was expressed in the form of mean (± SD)

Fig. 2 Level of FSH and LH in both groups where data was expressed in the form of mean (± SD)

Fig. 3 Sexual Satisfaction Scale in both groups where data was expressed in the form of mean (± SD)
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money to buy tramadol so they are not interested in sex-
ual activity with other partners.
Despite that many patients have started tramadol use

as a sexual enhancer and as a treatment for premature
ejaculation, yet the prolonged use of tramadol decrease
sexual capacity that could be attributed to its effect on
sex hormones.

Limitations of the study
Limitations of the study include the following:

1- The relatively small number of patients.
2- The effects of several other comorbidities as the age

that is associated with androgen deficiency, also
hyperlipidemia, hypertension, and diabetes mellitus,
may affect the quality of sexual performance and
thus may affect the scores of the Sexual Satisfaction
Scale.

Further larger-scale studies are needed to assess the
current results.

Conclusion
The present study found evidence of an association be-
tween male sex hormone affection in patients with tram-
adol dependence with high Addiction Severity Index of
tramadol dependence suggesting a direct effect of trama-
dol on hypothalamic-hypophyseal-gonadal axis.
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