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Abstract

Background: Given the paucity of data on possible testis changes in opioid
dependents, we sought to compare the testis volumes between a group of opium
dependents and a group of healthy controls.

Objective: Comparison of testis volume between opium dependents and healthy
controls.

Materials and Methods: This case-control study recruited 100 men with opium
dependency (cases) and 100 healthy men (controls) in Iran, in 2008. A checklist
containing questions about age, height, weight, daily amount of cigarette use, and
duration of cigarette use for all the participants as well as daily amount of opium use
(grams) and duration of opium use (years) for the case group was completed.
Additionally, the dimensions of each testis were measured by a single person using
calipers, and the mean of the left and right testes volume was compared between
these two groups.

Results: The mean of the testis volumes in the case group was significantly lower
than that of the case group (11.2+2.2 and 25.1+2.7cm3, p<0.001). The results of the
ANCOVA test showed that even after the omission of the cigarette smoking effect
(p=0.454), the testis volume remained lower in the opium dependents (R?=0.884,
p<0.001). In the case group, there were significant reverse correlations between
testis volume and age (r=-0.404, p<0.001), daily amount of opium use (r=-0/207,
p=0.039) and duration of opium use (r=-0.421, p<0.001).

Conclusion: We found that the testis volume in the male opium dependents was
lower than that of the healthy controls. We would recommend that future studies
into the impact of drugs on the testis dimensions pay heed to possible histological
changes in the testes owing to opium dependency.
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Introduction

ccording to the World Drug Report in
AZOO? an approximate 200 million people

in the world (5% of the world’s total
population) aged 15 and above had used
substances in the year before (1). A US social
study found that more than 4.3 million people
used opioids continuously although many of
them were on drugs prescribed by physicians
or non-specialists such as family and friends
(2, 3).

The American Attitudes on Substance
Abuse XIII underscored the availability of
prescription opioids for abuse as reported by
teens and parents alike (4). Indeed, the teens
in the study claimed that prescribed drugs
were more accessible than beer.

What is more, maintenance treatment by
opioids for opioid dependency was once

reported to have accounted for a minimum of
460,000 cases in Europe and 241,000 cases
in the USA (5, 6). Undesirable side effects of
opioids intensify concerns about the high
prevalence of opioid use.

A case in point is endocrine gland
dysfunction and its concomitant sexual
dysfunction, which has been the subject of
much research (7). About two thirds of
patients under opioid treatment were once
reported to suffer from sexual dysfunction,
with the dysfunction signs lingering after
treatment in one third of them (8).

An estimated 5 million people in the US
and Canada are believed to be inflicted with
this dysfunction (9, 10). The bulk of the
research conducted on the effects of opioids
on the male reproductive system has focused
on the impact on the hypothalamus and
pituitary gland or, in other words, the central
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nervous system, which controls the male
productive system (11-13).

To the best of our knowledge, there is a
dearth of data in the existing literature on
changes in the testes, as one of the major
endocrine glands, in opioid dependents and
there is also a lack of comparative studies into
possible differences in the testis volume
between opioid dependents and control
groups (14, 15). The present study was,
therefore, carried out to compare the testis
volumes between a group of opium
dependents and a group of healthy controls.

Materials and methods

Design and setting

This case-control study was conducted by
opioid dependency treatment clinics in the
Iranian city of Arak in 2008. Informed written
consent was obtained from all the participants,
and the study protocol was approved by
ethical committee of Arak University of
Medical Sciences.

Participants

There were 100 men in each study group.
The case group was comprised of opium
dependents selected from opioid dependency
treatment clinics in Arak, and the control
group comprised male inpatients without a
history of any drug use in orthopedic wards of
Vali-Asr Hospital of Arak.

The inclusion criteria for the case group
were in accordance with the DSM-IV criteria
for opioid dependency, with the minimum
fulfillment requirement being three of the
following conditions within the previous year:
withdrawal, unsuccessful withdrawal attempts,
opioid use more than or longer than the
prescribed amount or duration by a physician,
lengthy period of recovery from the side
effects of opioids, and social or occupational
or recreational dysfunction (16). The exclusion
criterion for both study groups was a history of
the diseases that affect the testis volume. As
a result, a history of any of the following was
to be ruled out: varicocele, inguinal hernia,
inguinal region or testis surgery, orchitis,
mumps orchitis, undescended testis, liver
cirrhosis or liver failure, clinical signs of
hypogonadism (such as absence of pubic and
axilla hair), and gynecomastia.

Measurements and outcomes

The research assistants introduced
themselves and fully explained the aims to the
participants before completing a checklist of
basic characteristics such as age, height, and
weight in addition to variables pertaining to
cigarette use, for instance daily amount and
duration of use. Information on opium use
such as daily amount (grams) and duration of
use (years) was also recorded for the case
group. The main outcome was the mean of
the volumes of the right and left testes as
measured by a single examiner in both
groups. The examiner measured the testes by
tensioning the scrotum skin completely by his
left hand and measuring the dimensions of
each testis with calipers (17). The mean
volume of the right and left testes was
measured according to the length and width of
each testis (18).

Statistical analysis

Statistical analysis was conducted using
SPSS for Windows 13 software. The
quantitative variables were described in range
and mean (SD). The independent t-test was
utilized to make comparisons between the two
groups with respect to age, body mass index,
cigarette use, and testis volume. The
ANCOVA test was employed to assess the
independent effect of cigarette use by
considering the case and control groups as
fixed factors, cigarette use as a simultaneous
variable, and testis volume as a dependent
variable. Furthermore, the bivariate correlation
test helped assess the association between
testis volume and independent quantitative
variables in the case group. P-value<0.05 was
considered significant.

Results

Basic characteristics

The age ranges of the case and control
groups were 20-49 and 21-48 years,
respectively. The respective body mass index
ranges of the case and control group were
16.8-31.1 and 18.3-29.3 kg/m2. The ranges of
the amount of cigarette use were 0-5 and 0-8
packs/year in the case and control groups,
respectively. The range and mean (SD) of the
amount of opium use in the case group were
1-12 and 2.7+1.8 gr/day, and the range and
mean (SD) of the duration of opium use were
1-28 and 8.7+6.2 years. No significant
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difference was seen between the case and
control groups in terms of age and body mass
index (p<0.001) (Table I).

Dimensions and volumes of testes:

The mean (SD) of the right and left testis
volumes in all participants were 18.2+7.4 and
18.1+7.4cm3, respectively. The volumes of the
right (p<0.001) and left (p<0.001) testes as
well as the mean of the volumes of both testes
(p<0.001) in the case group were significantly
lower than those of the control group (Table

).

Independent effect of cigarettes on testis
volume

The results of the ANCOVA test for an
assessment of the simultaneous effect of

cigarette and opium use on the testis volume
revealed that the testis volume in the patients
with opium dependency was significantly
lower than that of the control group (R2=0.884,
p<0.001), despite the deletion of the effect of
cigarette use (p=0.454).

Factors relating to testis volume in opium
dependency

In the opium dependents, there was a
significant reverse correlation between age
(r=-0.404, p<0.001), daily amount of opium
use (r=-0.207, p=0.039), and duration of
opium use (r=-0.421, p<0.001) and testis
volume. The values of body mass index
(p=0.501) and amount of cigarette use
(p=0.501) showed no significant relation with
the testis volume.

Table 1. Comparison of basic characteristics between opium dependents and healthy controls.

Opium dependents (n=100)

Healthy controls (n=100)

Mean (SD) Mean (SD) p-value*
Age (year) 32.9(7.3) 33.0 (5.3) 0.929
Body mass index (kg/m2) 22.7 (3.1) 23.3(2.6) 0.135
Cigarette use (pack/ year) 14.8 (13.7) 0.9 (L.7) <0.001
Right testis volume (cm3) 11.3(2.3) 25.1(2.7) <0.001
Left testis volume (cm3) 11.2 (2.3) 25.0 (2.9) <0.001
Mean testis volumes (cms3) 112 (2.2) 25.1(2.7) <0.001
*Independent T-Test.
Table I1. Comparison of testis dimensions and volumes between opium dependents and healthy controls.
Opium dependents (n=100) Healthy controls (n=100)
Range Mean (SD) Range Mean (SD) p-value*

Right testis

Height (cm) 3.8-4.8 41(0.2) 4.7-5.4 5.1 (0.2) <0.001

Width (cm) 2.0-2.8 2.3(0.2) 2.7-3.4 3.1(0.1) <0.001

Volume (cm?) 8.0-18.5 113 (2.3) 18.3-32.7 25.1(2.7) <0.001
Left testis

Height (cm) 3.7-4.7 41(0.2) 4.8-5.4 5.1 (0.1) <0.001

Width (cm) 2.0-3.0 23(0.2) 2.7-34 31(02) <0.001

Volume (cm?) 8.0-21.2 11.2 (2.3) 18.3-32.1 25.0 (2.9) <0.001

Mean testis volumes (cm?) 8.0-19.8 11.2 (2.2) 18.3-32.4 25.1(2.7) <0.001

*Independent T-test.

Iranian Journal of Reproductive Medicine Vol. 10. No. 6. pp: 517-522, November 2012

519


https://ijrm.ir/article-1-331-en.html

[ Downloaded from ijrm.ir on 2025-07-15]

Cyrus et al

Discussion

The testis volume in the opium dependent
group was significantly lower than that of the
healthy controls in our study. Cigarette use
was more common among our case group,
but an assessment of the independent effect
of cigarette and opium use on the testis
volume revealed that not only did the amount
of cigarette use did not affect the testis
volume but also after the omission of the
effect of cigarette use, opium use still exerted
a significant effect on the testis volume.

Furthermore, an evaluation of the basic
characteristics and variables pertaining to
cigarette and opium use showed that although
increasing age and amount and duration of
opium use could lead to a reduced testis
volume, body mass index and cigarette use
had no impact on the testis volume. There is
currently no disagreement in the scientific
community about the negative impact of all
opioids on the function of endocrine glands
and sexual health (19, 20).

The testis, an endocrine gland secreting
sexual hormones and producing sperms, is
certainly no exception. For all the evidence in
the existing literature on the reduction in the
volume and morphological changes in the
testes in opioid dependents (14, 15, 21). Our
literature review showed that there was a lack
of comparisons in this regard between opioid
dependents and healthy controls and hard
evidence had yet to be presented of reduction
in the testis size. It is deserving of note,
however, that a likely culprit in opioid
dependents is testis dysfunction (22).

Opioids, whether produced endogenously
or exogenously, are capable of banding to
opioid receptors in the hypothalamus,
pituitary, and even testis and influence the
function of the sexual glands (23). A decrease
in sexual hormone levels or interference in the
pulsatory secretion of GhnRH hormone at the
hypothalamus level and the resultant
reduction in the secretion of FSH and LH
hormones from the pituitary gland are some
known effects of opioids on the reproduction
system.

Moreover, these substances can directly
affect the testis tissue and lessen the

production and secretion of sexual hormones
as well as the interstitial fluid of testes (14).
Previous research has already shed light on
such acute and chronic effects of opioids on
the endocrine system as reduced FSH and LH
levels in the wake of a drop in GnRH levels
and also their direct impact on the testis in
animals (24, 25).

Research also shows that an increase in
the duration of opium use precedes a
decrease in sexual hormone levels (26, 27).
Much controversy still exists about the effect
of cigarette consumption on the normal
reproduction system and testes. While some
investigators maintain that smoking exerts a
significant negative impact on different parts
of the reproductive system others have shown
not only a normal function of the reproductive
system but also no difference in the size of
testes in cigarette smokers in comparison with
non-smokers (28). As regards animals,
however, there is a consensus about the
pernicious effects of nicotine and cigarette
smoke on the reproduction system such as
testicular atrophy (29).

To the best of our knowledge, the present
study is the first of its kind to assess the testis
volume in opioid dependents with a sufficient
sample volume. Be that as it may, it suffers
from some limitations such as non-
measurement of the values of different
hormones secreted by the endocrine glands
(e.g. FSH, LH, and testosterone) and absence
of testis-function assessor tests (e.g. sperm
analysis) in opioid dependents.

Conclusion

The findings of this study showed that the
testis volume in the men with opium
dependency was significantly lower than that
of those without opium dependency. In
addition, whereas an increase in age and
amount and duration of opium use was in
tandem with a continuous reduction in the
testis volume in the opium dependents, body
mass index and amount and duration of
cigarette use had no effect on the testis
dimensions. We would, therefore, recommend
that people under treatment for problems
created by opium during the withdrawal
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process receive special attention to testicular
atrophy through consultation with an urologist
alongside treatment for other mental and
physical side effects.

10.

11.

12.

References

World Drug Report 2007 - United Nations Office on
Drugs and Crime (UNODC). Availabe at: http://www.
unodc.org/unodc/en/data-and-analysis/WDR-2007.ht
ml (18 October 2012)

Parsells Kelly J, Cook SF, Kaufman DW, Anderson
T, Rosenberg L, Mitchell AA. Prevalence and
characteristics of opioid use in the U.S. adult
population. Pain 2008; 138: 507-513.

Strassels SA. Economic Burden of Prescription
Opioid Misuse and Abuse. J Manag Care Pharm
20009; 15: 556-562

The National Center on Addiction and Substance
Abuse at Columbia University. National Survey of
American Attitudes on Substance Abuse XIII: Teens
and Parents. New York; 2008: 73.

Substance Abuse and Mental Health Services
Administration (SAMHSA), Office of Applied Studies.
National Survey of Substance Abuse Treatment
Services (N-SSATS): 2004. Data on Substance
Abuse Treatment Facilities, DASIS Series: S-28,
DHHS Publication No. (SMA) 05- 112, Rockville, MD,
2005.

European Monitoring Centre for Drugs and Drug
Addiction (EMCDDA). Annual report 2006: the state
of the drugs problem in Europe. Available at: http://ar
2006. emcdda.europa.eu/en/home-en.html?CFID=12
236818&CFTOKEN=e095a156aa2692e3-658AA791-
EDB3-C1BC-E2C2E38C33F14AD6&jsessionid=9030
5cb554f814d4c7b52b644612d3c3e2bb (18 Cotober
2012)

Colameco S. Opioid-induced sexual dysfunction:
causes, diagnosis, & treatment. Pain treatment
topics. April 2008. Available at: http://pain topics.
org/pdf/Colameco-Opioids-SexDysfunction.pdf.
Brown RT, Zueldorff M. Opioid substitution with
methadone and buprenorphine: sexual dysfunction
as a side effect of therapy. Heroin Addict Relat Clin
Prob 2007; 9: 35-44.

Daniell HW. Opioid-induced androgen deficiency.
Discussion in opioid contracts. Am J Med 2007; 120:
21.

Mazer N, Chapman C, Daniell H, Volinn E. Opioid-
induced androgen deficiency in men (OPIAD): an
estimate of the potential patient population in the
U.S. and Canada. J Pain 2004; 5 (Suppl.): S73.
Kalyani RR, Gavine S, Dobs AS. Male
hypogonadism in systemic disease. Endocrinol
Metab Clin North Am 2007; 36; 333-348.

Taylor T, Dluhy RG, Williams GH. Beta-endorphin
suppresses adrenocorticotropin and cortisol levels in

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26

27.

human subjects. J Clin Endocrinol Metab 1983; 57:
592-596.

Rajagopal A, Vassilopoulou-Sellin R, Palmer JL,
Kaur G, Bruera E. Symptomatic hypogonadism in
male survivors of cancer with chronic exposure to
opioids. Cancer 2004; 100: 851-858.

Cicero TJ, Bell RD, Wiest WG, Allison JH, Polakoski
K, Robins E. Function of the male sex organs in
heroion and methadone users. N Engl J Med 1975;
292: 882-887.

Macht DI. Action of opium alkaloids on the ducts of
the testis. J Pharmacol Exp 1916; 9: 121-127.
Information from American Psychiatric Association.
Diagnostic and statistical manual of mental disorders.
4™ Ed. Washington DC.: American Psychiatric
Association, 1994:175-255.

Chipkevitch E, Nishimura RT, Tu DG, Galea-Rojas
M. Clinical measurement of testicular volume in
adolescents: comparison of the reliability of 5
methods. J Urol 1996; 156: 2050-2053.

Handelsman D, Stara S. Testicular size: the effects
of aging, malnutrition, and illness. J Androl 1985; 6:
144-151.

Azizi F, Vagenakis AG, Longcope C, Ingbar SH,
Braverman LE. Decreased serum testosterone
concentration in male heroin and methadone addicts.
Steroids 1973; 22: 467-472.

Daniell HW. DHEAS deficiency during consumption
of sustained-action prescribed opioids: evidence for
opioid-induced inhibition of adrenal androgen
production. J Pain 2006; 7: 901-907.

Bliesener N, Albrecht S, Schwager A, Weckbecker K,
Lichtermann D, Klingmuller D. Plasma testosterone
and sexual function in men receiving buprenorphine
maintenance for opioid dependence. J Clin
Endocrinol Metab 2005; 90: 203-206.

Sigman M, Jarow JP. Male Infertility. In: Wein AJ, ed.
Campbell-Walsh Urology. o™ Ed. Philadelphia, Pa:
Sanders Elsevier; 2007: 609-653.

Katz N. Mazer NA. The impact of opioids on the
endocrine system. Clin J Pain 2009; 25: 170-175.
Pfeiffer A, Herz A. Endocrine actions of opioids.
Horm Metab Res 1984; 16: 386-397.

Yilmaz B, Konar V, Kutlu S, Sandal S, Canpolat S,
Gezen MR, et al. Influence of chronic morphine
exposure on serum LH, FSH, testosterone levels,
and body and testicular weights in the developing
male rat. Arch Androl 1999; 43: 189-196.

.Hejazian SH, Dashti MH, Rafati A. The effect of

opium on serum LH, FSH and testosterone
concentration in addicted men. Iran J Reprod Med
2007; 5: 35-38.

Estienne MJ, Harper AF, Knight JW, Rampacek GB,
Barb CR. Circulating concentration of LH,
testosterone and GH after naloxane treatment in
sexually mature boars. Reprod Biol 2002; 2: 133-
142.

Iranian Journal of Reproductive Medicine Vol. 10. No. 6. pp: 517-522, November 2012 521


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Parsells%20Kelly%20J%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Cook%20SF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Kaufman%20DW%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Anderson%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Anderson%20T%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Rosenberg%20L%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Mitchell%20AA%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Pain.'\);
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Chipkevitch%20E%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Nishimura%20RT%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Tu%20DG%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Galea-Rojas%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Galea-Rojas%20M%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'J%20Urol.'\);
https://ijrm.ir/article-1-331-en.html

[ Downloaded from ijrm.ir on 2025-07-15]

Cyrus et al

28. Lucon AM, Pasqualotto FF, Peng BC, Hallak J, Arap 29. Pasqualotto FF, Lucon AM, Sobreiro BP,
S. Do tobacco and caffeine impair semen Pasqualotto EB, Arap S. Effects of medical therapy,
characteristics in men with fertility proved? J Urol alcohol, smoking, and endocrine disruptors on male

2002; 167: 351.

522

infertility. Rev Hosp Clin Fac Med Sao Paulo 2004;
59: 375-382.

Iranian Journal of Reproductive Medicine Vol. 10. No. 6. pp: 517-522, November 2012


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pasqualotto%20FF%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Lucon%20AM%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Sobreiro%20BP%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Pasqualotto%20EB%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Arap%20S%22%5BAuthor%5D&itool=EntrezSystem2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_RVAbstract
javascript:AL_get\(this,%20'jour',%20'Rev%20Hosp%20Clin%20Fac%20Med%20Sao%20Paulo.'\);
https://ijrm.ir/article-1-331-en.html
http://www.tcpdf.org

