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ABSTRACT
Objectives: Drug addiction becomes one of the grave problems worldwide, which has much health adverse
effects. There are many reports relating Sexual dysfunction to heroin addiction that also affecting sex hormones.
The aim of this study was to investigate the association of sexual dysfunction, expression of sex hormones
related genes and sex hormones disturbance with illicit heroin addiction in patients presented to psychiatric
outpatient clinic, Zagazig University Hospitals, Egypt.
Methods: Semi-structured questionnaire and International index of erectile function scale were used for
assessment of erectile and sexual dysfunction of 180 adult males (90 heroin addicts and 90 controls). Then the
heroin addiction group was subdivided into (Initiation of heroin withdrawal group and 6-months follow up
group, 45 individuals in each subgroup. Blood samples were collected for detection of sex hormones
(Testosterone, FSH and LH) by Electrochmeiluminescence analyzer, genes expression of (Cytochrome 19
(CYP19), Follicle Stimulating Hormone related gene (FSH-B), Luteinizing Hormone related gene (LH-B) by
Quantitative Real-time polymerase chain reaction(RT-PCR). Results: heroin addicts suffered from a matter of
sexual dysfunction as (decrease erectile function, orgasm, sexual desire and intercourse satisfaction), reduction
of serum sex hormones and up regulation of CYP19 gene, down regulation of FSH-B and LH-B genes.
Conclusion: This study suggested that there is a correlation between heroin addiction and sexual dysfunction
with reduction of sex hormones secondary to affection of sex hormone related genes that showed improvement
in the group of heroin discontinuation for 6 months. It is recommended to increase the period of follow up of
heroin addicts as complete improvement may occur.
Keywords: Heroin, addiction, sex hormones,genes expression,testosterone

INTRODUCTION recreational drugs because of its euphoric
Drug addiction is a worldwide serious action (Uchtenhagen, 2011). After absorption,
problem that affects various populations it is deacetylated variously into the inactive 3-
(National Institute of Drug Abuse, 2018). monoacetylmorphine and the active 6-
Illicit drugs are known to affect a person’s monoacetylmorphine (6-MAM), and then to
sexual behavior and ability to function. Drugs morphine, which bind to p-opioid receptors,
abusers often take these substances as a means resulting in the drug's euphoric, analgesic and
to escape from psychological or emotional anxiolytic effects (Langham et al., 2018).
problems or to ignore physical difficulties Heroin addiction is a known cause of sexual
which are contributing to sexual dysfunction. dysfunction. Many studies have reported higher
They feel that their sexual performance rates (34-85%)of sexual dysfunction in patients
improves after substance use. However, their with heroin abuse than in the general
partners often report the opposite (Nestler, population (Trajanovska et al., 2013).
2015). It was demonstrated that heroin use reduces
Heroin is diamorphine obtained from opium sexual interest, libido and potency. It may
through a chemical process contain acetone and increase the duration of the male erection
acetic anhydride, it is from the commonly used resulting in delayed ejaculation however, this
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soon changes as the drug begins to take hold of
sexualdesires and sex. Heroin decreases the sex
hormone levels in both humans and
experimental animals (Cummins and Miller,
2003).
Sexual dysfunction may affect fertility as it
covers a range of problems including erectile
dysfunction (ED), premature or delayed
gjaculation in men, pain associated with
intercourse, low libido and poor response to
sexual contact (Mehtry et al., 2013).
Sexual problems can cause major relationship
and psychological problems if unresolved. So,
the study aimed to investigate the association of
sexual dysfunction, expression of sex hormones
related genes and sex hormones disturbances
with illicit heroin addiction in patients
presented to psychiatric outpatient clinic,
Zagazig University Hospitals, Egypt.
SUBJECTS AND METHODS
Subjects
This is a comparative cross sectional study that
was conducted on consecutive heroin addict
males who attended to psychiatric outpatient
clinic at Zagazig University Hospitals from
December 2016 to June 2017and had been
diagnosed from history and morphine urine test.
Inclusion criteria the study included 1- adult
heroin addict males who attend psychiatric
outpatient clinic to initiate treatment at the time
of study, 2- adult heroin addict males who
initiate treatment 6 months or more before
conducting the study and under behavior
therapy without medication and 3-Control
group from relative of patients.
Exclusion criteria adult males abused
substances other than heroin, addicts under
opioid substitution treatments, patients with any
health problems that affect sexual function,
patients received treatment that affect sexual
functions or medication used for treatment of
sexual dysfunction were excluded.
Study design according to these exclusion
criteria 180 adult male were enrolled in this
study, divided into 2 groups (Control (I) and
Heroin addiction groups) 90 individuals in each
group. Then the heroin addiction group was
subdivided into (Initiation of heroin withdrawal

group(Il) and 6-months follow up group(lll) 45
individuals in each subgroup. Blood samples
were drawn for Gene expression analysis of
(Cytochrome 19 (CYP19), Follicle Stimulating
Hormone related gene (FSH-B), Luteinizing

Hormone related gene (LH-B) and sex
hormones assessment (Testosterone, FSH and
LH).

Methods

Semi-structured questionnaire that included
socio demographic data, Age and Heroin
addiction history that included questions about
(Mode of heroin addiction, the age of first
heroin use, period of heroin abuse (years) and
quantity of heroin abuse (gm/day). The
questionnaires  were conducted by the
psychiatric physicians in outpatient clinic of
addiction at Zagazig University Hospitals.
Sexual history assessment (International
index of erectile function) (ILEF) it is a
multidimensional scale for assessment of
erectile and sexual dysfunction (Rosen et
al.,1997). It covers 5 domains, each one
included questions related to the past 4 weeks.
The domains were as follow:

Erectile function domain
(questions), each item
maximum score 30.
Orgasmic function domain included 2 items,
each item ranged 0-5 with maximum score 10.
Sexual desire domain included 2 items, each
item ranged 0-5 with maximum score 10.
Intercourse satisfaction domain included 3
items, each item ranged 0-5 with maximum
score 15.

Overall satisfaction domain included 2 items,
each item ranged 0-5 with maximum score 10.
Hormonal assay

Testosterone, FSH and LH were assayed from
serum samples withdrawn from control and
patient groups according manufacture structure
by Electrochmeiluminescence on Cobas 6000
analyzer (E601 module).

Gene expression analysis

RNA isolation, cDNA preparation. Total
RNA  Purification kit (Jena Bioscience,
Germany) was used to extract total RNA from
EDTA peripheral blood samples after the

included 6 items
ranged 0-5 with
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manufacturer’s  protocol.  The  reverse
transcription process was done by the SCRIPT
Reverse Transcriptase kit (Jena Bioscience,
Germany) producing first strand cDNA using
Oligo (dT) primer and M-MLV RT enzyme. In
ice, we mix 1.5 pl RNase-free water, 10 pl
RNA template and 1 pl Oligo-(dT) primer
together, then 4 yl SCRIPT RT buffer, 1 pl
dNTP Mix, 1 upl RNase inhibitor, 1 pl
Dithiothreitol stock solution and 0.5 pul SCRIPT
reverse transcriptase were added then incubated
at 30°C for 10 min and 50°C for 60 min. The
cDNA was stored at -20°C till analysis
(Livak,2001).

Quantitative  Real-timepolymerase chain
reaction(RT-PCR). Quantitative real-time RT-
PCR for cytochrome 19(CYP19), FSH-B and
LH-B genes were performed on a Stratagene
Mx3005P gPCR System (Agilent Technologies,
Germany) using the gPCR GreenMaster (Jena
Bioscience, Germany). PCR reaction with 20 ul

Table 1. Primers Sequences

final volume was prepared by adding 10 ul
gPCR Green Master, 0.5 ul forward primer (10
uM), 0.5 ul reverse primer (10 uM) (Tablel), 5
ul template cDNA and 4 pl PCR grade water
into realtime PCR wells. The cycling program
was prepared as following 95° C for 10 min,
then 40 cycles (95° C for 15 secs, 58° C for 1
min). The transcription levels of target genes
were normalized to those of 3-actin gene which
used as reference gene. The normalized
quantity of the target gene was obtained by
subtracting cycle threshold (CT) for pB-actin
from the CT for the target gene (ACT sample).
The same calculation was performed with
controls (ACT control). Then AACT was
calculated as the difference of these values
(AACT = ACT sample — ACT control). Finally,
the relative expression was expressed as fold
change by 272" relative to control
(Livak,2001).

Forward primer Reverse primer
CYP19 5'-ATA CCA GGT CCT GGC TAC | 5-TTG TTG TTA AAT ATG ATG CC -3
FSH-B -SI-'ES(;EG CCA GGA ACT GTGAAA | 5'-TCT CAG AAC TGC CGA GGT TT-3’
LH-B -SI-'/-A'\I%T CAC CACCAC CGT CTG | 5-TGC AGT CGC TGT AGT CC ATC-3’
B-actin -SI-'/-A'\I:?I'G CCG ACA GGA TGC AGA | 5-GCC GAT CCA CAC GGAGTA CT-3'
Pilot study = were coded, entered and analyzed using SPSS

A pilot study was conducted on 20 patients and
validity test to the questionnaires was done for
language clarity, content, relevancy, ease of
understanding and time needed to answer.
Reliability test was done by using the reliability
coefficients (Cronbach’s alpha) which was high
for all questionnaires, and suitable for scientific
purposes. The results of the pilot study showed
no difference from the main results so it was
included in the main results.
STATISTICAL ANALYSIS

Sample size was calculated using OpenEpi |
program at a confidence interval 95% and
power of test 80%. After data collection, data

(Statistical Package for Social Science) version
19. Quantitative data were presented by mean,
standard deviation and standard error of mean.
Student t test was used for comparing data and
The Pearson correlation coefficient (r) was used
to examine the linear correlation between
variables. P value (< 0.05) was considered
significant difference and P value (< 0.01) was
considered the highly significant difference
(Craparo, 2007).
RESULTS

Semi-structured questionnaire The sample
size showed 180 adult males where addiction
group averaged (33.6+6.5) years of age (range
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from 23-48) years, while control group
averaged (32.8+6.2) years of age (range from
20-46) years of age with no statistical
difference between them (Table 2).

Heroin addiction history inhalation route was
the most common mode of addiction among

addict group followed by injection and smoking
of heroin in cigarettes (Figure 1). The mean
age of first heroin use was 24.8+3.4, while the
mean period of use was 8.5+5.4 years. The
mean quantity of heroin was 1.0+0.7 gm/day
(Table 2).

Table 2. Mean age and addiction history of studied groups

Age of the studied groups N=180
Addict group (N=90)
Range 23-48
Mean = SD 33.6%6.5
Control group (N=90)
Range 20-46
Mean + SD 32.8+6.2
P value 0.4

Addiction history N=90

Age of first heroin use (years)
Range 18-30
Mean £ SD 24.8+3.4
Period of heroin abuse(years)
Range 2-23
Mean + SD 8.545.4
Quantity of heroin(gm/day)
Range 0.25-3
Mean + SD 1.0+0.7

N: Number of subjects

Mode of heroin addiction among addict
groups

M inhalation
M injection

smoking in
cigarettes

Figure 1. Mode of heroin addiction among addict groups

Sexual functions assessment results showed
that there were highly statistically significant
differences between addiction (11, 111) groups

and control (1) group in all domains of
International Index of Erectile
Function(P<0.0001). There was significant

difference between both addiction groups (I1)
and (111) (P<0.05)(Table 3).0On examining the
linear correlation between International Index

of Erectile Function domain scores, heroin
period and heroin quantity showed statistically
significant negative correlation between all

domains of International Index of Erectile
Functionand heroin period, while there was
statistically significant negative correlation
between orgasmic  function, intercourse
satisfaction, overall satisfaction and heroin
quantity (Table 4).
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Table 3. Statistical analysis of Sexual functions assessment among the studied groups (Student t test).
Control group | Addiction Control Addiction group Addiction group | Addiction group
| group group i 1 1l
(N=90) 1 P value I (N=45) P value (N=45) (N=45) P value
(N=45) (N=90)
1-Erectile function | 25.1+8.2 17.6%6.1 <0.0001* | 25.1%8.2 20.245.4 0.0004* 17.66.1 20.2+5.4 0.03*
2-Orgasmic
function 8.5+2.7 6.1+1.6 <0.0001* | 8.5+2.7 6.9+15 0.0003* 6.1+1.6 6.8 +1.5 0.02*
3-Sexual desire
4-Intercourse 8.9+1.9 5.3+1.5 <0.0001* | 8.9+1.9 6.1+1.6 <0.0001* 5.3+1.5 6.1+1.6 0.02*
satisfaction
5-Overall 14.5+4.1 8.2+2.1 <0.0001* | 14.5+4.1 9.2425 <0.0001* 8.242.1 9.242.5 0.04*
satisfaction
9.1+2.9 6.7+2.2 <0.0001* | 9.1+2.9 7.4+2.4 0.0009* | 6.7+2.2 7.4+2.4 0.1
N: Number of subjects.
Data are expressed as mean + SD.
*Significant.
Table 4. Correlation between heroin period, heroin quantity and sexual functions
Erectile function | Orgasmic function Sexual desire Intercourse Overall
satisfaction satisfaction
Heroin r -0.440 -0.402 -0.361 -0.446 -0.495
period P 0.001* 0.003* 0.007* 0.001* 0.000*
Heroin r -0.126 -0.389 -0.109 -0.227 -0.445
guantity | P 0.124 0.003* 0.432 0.046* 0.001*
r: Correlation factor. *Significant

Hormonal assay results:

and LH were significantly higher in addiction group Il (follow up

The mean values of testosterone, FSH and LH levels in both
addiction groups (1) and (I1l) were significantly lower than

control group (P<0.0001). While, the levels of testosterone, FSH

group) as compared to addiction group Il (initiation group)
(P<0.05) (Table 5).
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Table 5. Statistical analysis of Sex hormones levels among the studied groups (Student t test).

Control Addiction Control Addiction Addiction Addiction
group group group group group group
| 1 P value | 11 P value 1] 11 P value
(N=90) (N=45) (N=90) (N=45) (N=45) (N=45)
Testosterone (ng/ml) 5.46%1.8 2.51+0.82 | <0.0001* 5.46+1.8 2.9+0.81 <0.0001* 2.51+0.82 2.940.81 0.03
FSH(mIU/mI) 4.6+1.3 2.8+0.98 <0.0001* 4.6+1.3 3.3+.99 <0.0001* 2.8+0.98 3.3+.99 0.02
LH(mIU/mI) 5.6+1.5 3.9+1.2 <0.0001* 5.6+1.5 45+1.3 <0.0001* 3.9+1.2 45+1.3 0.025

N: Number of subjects.
Data are expressed as mean * SD.
*Significant.

Gene expression analysis results

The relative expression of CYP19 in the peripheral blood of
heroin addictionsubgroups (initiation of drug withdrawal therapy
(1) and 6-months follow up(l11) was significantly higher when
compared to control group (P<0.0001). However, the level of
lower than controls

(P<0.0001). On comparing the both groups of heroin addiction (I1)
and (111), the relative gene expression of CYP19 was significantly
lowered and the level of FSH-B and LH-B were significantly
higher in follow up group than initiation group (P<0.05) (Table
6).

FSH-B and LH-B were significantly

Table 6: Statistical analysis of Gene expression among the studied groups among the studied groups (Student t test).

Control Addiction Control Addiction Addiction Addiction
group group group group group group
I 1 P value | ] P value 1 ] P
(N=90) (N=45) (N=90) (N=45) (N=45) (N=45) value
CYP19 1.35+0.02 | 6.12+0.47 | <0.0001* 1.35+0.02 | 5.09 +0.07 | <0.0001* 6.12+0.47 | 5.09+0.07 | 0.03*
FSH-B 1.240.01 0.58 £0.08 | <0.0001* 1.2+0.01 0.79+£0.05 | <0.0001* 0.58+0.08 | 0.79+0.05 | 0.02*
LH-B 1.21+0.05 | 0.54+0.09 | <0.0001* 1.21+0.05 | 0.69+0.06 | <0.0001* 0.54+0.09 | 0.69+0.06 | 0.02*

CYP19: Cytochrome 19

Follicle stimulating hormone related gene
FSH-B. Luteinizing Hormone related gene LH-B.

N: Number of subjects.
Data are expressed as mean + SD.
*Significant
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DISCUSSION

Addiction is the most critical problem in
various population all over the world. In spite
of spreading of various illicit drugs abuse,
Heroin remain the most popular drug in most
areas. Sexual activity may be affected among
drug abusers, especially for who are seeking
childbearing.

In this study,180 adult males swere enrolled,
divided into 2 groups (Control (1) and Heroin
addiction groups). The age of addiction group
averaged (33.6+6.5) years old (range from 23-
48) years, while control group averaged
(32.8+6.2) years of age (range from 20-46)
years of age with no statistical difference
between them. This is consistent with (Cioe et
al.,2010; Bang-Ping,2009) as their participants
were within this range of age. It was reported
that the prevalence rate of erectile and sexual
dysfunction in men younger than 40 years old
was 5%, and this percentage was as high as
52% in men over the age of 50 (Grover et al.,
2006; Selvin et al., 2007) so, the following
sexual function variables: Erectile function,
Orgasmic function, Sexual desire, Intercourse
satisfaction and Overall satisfaction were
related to the age of participants in our study.

In the present work, sexual functions and the
associated factors of sexual dysfunction among
heroin addict males who attend psychiatric
outpatient clinic at Zagazig university hospitals
were assessed, the results of heroin addiction
history and sexual function assessment revealed
that the sexual dysfunction was significantly
high among heroin addiction groups Il and I11
including decrease erectile function, orgasm,
sexual desire and intercourse satisfaction and
the sexual dysfunction was related to the heroin
period abuse and heroin quantity. These results
are consistent with Bang-Ping, (2009) in a
study on lllicit drug abusers of heroin followed
by amphetamine and MDMA (Ecstasy) mono-
users in drug abstention and treatment center in
Taiwan who reported that erectile dysfunction,
reduction in sexual desire, and increased
ejaculation latency were most commonly in
heroin users. Other study on opioid users who
presented to a primary care program for

buprenorphine therapy in Providence, USA,
showed erectile dysfunction is highly prevalent
among males abusing opioids (Cioe et
al.,2010). Studies on opioid substitution
treatment receiving subjects in drugs treatment
center in Italy and Australia respectively, who
reported high  prevalence of erectile
dysfunction, related to hypogonadism and
depression among men receiving methadone or
buprenorphine maintenance treatment
(Hallinan et al.,2008; Quaglio et al., 2008).
The reduction of erectile function and sexual
desire may be attributed to heroin induced
reduction of  testosterone levels and
hypogonadism (Gore et al., 2005). There are
several factors that affect sexual function such
as health, lifestyle, emotion, sexual experience,
interpersonal relation, hormone, medication,
and illicit drug abuse (Levine, 2003).

The current study evaluated the effect of illicit
heroin abuse on sex hormones related genes
and sex hormones profile of heroin addict
males. The results showed significant up
regulation of CYP 19 gene and significant
down regulation of FSH-B and LH-B genes in
the blood of addiction groups Il and Il as
compared to control group. On the other hand,
there was significant difference between
addiction group Il subjects who just initiated
withdrawal therapy and addiction group I11 who
followed up for 6 months.

No studies have been conducted to estimate or
to follow up sex hormones related genes
(CYP19, FSH-B, LH-B) in human blood as
indicator for affection of sexual function in
heroin addicts at the initiation of heroin
withdrawal.

Cytochrome 19 gene which encodes aromatase
enzyme, is a solitary gene located on
chromosome 15¢g21.1 in humans (member of
the cytochrome P450 gene family) (Sebastian
and Bulun,2001). Aromatase enzyme is
responsible for the irreversible conversion of
androgens into estrogens and expressed in
endoplasmic reticulum of various tissues as
placenta (Harada et al., 2003), some areas of
the brain (Balthazart et al., 2003), gonads
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(Carreau et al., 2004), and peripheral blood
(Vottero et al., 2006).

The pituitary glycoprotein hormone family
consists of identical alpha subunit and a
hormone-specific beta subunit. The beta-
subunit is a mature protein which is encoded by
the FSH-B and LH-B genes. The FSH-B and
LH-B genes lengths are 4262 (bp) and 1111(bp)

and located at chromosomes 11pl3 and
19913.32; respectively (Nagirnaja et al.,
2010).

Some studies attributed the expression of CYP
19 gene to aromatization of testosterone to
estrogen (DeRondeet al., 2005). Others
reported increased estrogen levels after
testosterone administration for men subjects as
a result of increased aromatase gene expression
(Maffei et al., 2004; Rochira et al.,2005).

The down regulation of FSH-B and LH-B
genes expression might be affected by
peripheral testosterone reduction induced by
chronic opioid addiction and consecutively
production and release of FSH and LH from
pituitary gland (Katz, 2005).

The sex hormone profile showed reduction of
FSH, LH and testosterone in the serum of
addiction groups Il and Il as compared to
control group. On the other hand, there was
significant difference between addiction group
Il subjects who just initiated withdrawal
therapy and addiction group I who followed
up for 6 months. The current results are in
accordance with the results of Finch et al.
(2000) who reported Hypogonadotrophic
hypogonadism in the form of reduction in FSH,
LH, and testosterone in patients treated with
intrathecal opioids for treatment of chronic
nonmalignant pain in Western Australian Pain
Management Centre. And Hejazian et al
(2007) who showed that the serum testosterone
in opium addicts who presented to drugs
treatment centers in Iran were decreased
significantly compared to the controls. This
reduction was directly proportional to the
duration of opium usage. The LH and FSH
level in opium addicts showed also significant
reduction compared to the controls.

Gonadotropine hormones (FSH and LH) are
functionally related hormones regulating the
reproductive function centrally. In males; LH
stimulates testosterone production in Leydig
cells. While FSH promotes proliferation of
sertoli cell that help spermatogenesis (Plant
and Marshall, 2001).

Moshtaghi et al.,, (2005) suggested the
reduction of gonadotropine hormones as a
result of suppression of gonadotropine releasing
hormone (GnRH) from hypothalamus due to
increased prolactin levels in opioid addicts.
Others suggested that gonadotropine releasing
cells are directly affected by opioid action on

mu and kappa receptors (Sokolowska-
Mikolajczyk et al., 2005).
Furthermore, the reduction of testosterone

hormone attributed to blocking its synthesis
from testicular Sertoli cells by peripheral action
of opioid directly (Vuong et al.,2010) or by
increased aromatization of testosterone to
estradiol (Ceccarelli et al., 2006).

Conclusion

Regarding the current study results, it was
concluded that heroin addiction produced a
matter of sexual dysfunction in domains of

erectile  function, orgasm, sexual desire,
intercourse satisfaction and reduction of sex
hormones (FSH, LH and testosterone)

secondary to affection of hormone related genes
(down regulation of FSH-B, LH-B and up
regulation of CYP 19). The results of sexual
dysfunction domains, sex hormones and sex
hormones related genes expression were
improved in the group of heroin discontinuation
for 6 months. It is recommended to increase the
period of follow up of heroin addicts as
complete improvement may occur.

Ethical aspect and administrative approach:
The research protocol was approved by Ethics
Committee of Faculty of Medicine, Zagazig
University, Egypt and the reference number is
ZU- IRB: 4101.Before carrying out the study,
the necessary official permission was taken
from hospital manager and the head of Zagazig
University Hospitals and the head of the
psychiatric department. An informed written
consent was obtained from studied groups.
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They were reassured about the confidentiality
of any obtained information and that the results
would be used for the purpose of research.
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Heroin addiction questionnaire
Socio demographic data:
*Name: *Age:
*Education: 1-illiterate  2-read and write 3- primary 4-secondary 5-university
*QOccupation: 1-un employee 2-skilled worker 3-unskilled worker 4-employee 5-professional
* Income: 1-Unsufficient 2-Sufficient  3-Sufficient and more
*Residence: 1- Urban 2-rural
* Marital status: 1-single 2-married 3-divorced 4-widow
If answer rather than single
Have children: 1-yes  2-no
If having children, the oldest aged: the youngest aged:
**Cigarette smoking status: 1-smoker 2-nonsmoker 3-x smoker
**Do you suffer from any chronic disease? yes  no
If yes (mention):
Heroin addiction history
**Mode of heroin addiction: 1- inhalation 2-smoking in cigarettes 3-both 4-others
**the age of first heroin use
**Period of heroin abuse (years):
**Quantity of heroin abuse (gm/day):
Sexual history (International index of erectile function) (ILEF)
1. Over the past 4 weeks, how often were you able to get an erection during sexual activity?
0 No sexual activity
0 Almost always or always
0 Most times (much more than half the time)
0 Sometimes (about half the time)
0 A few times (much less than half the time)
0 Almost never or never
2. Over the past 4 weeks, when you had erections with sexual stimulation, how often were your
erections hard enough for penetration?
0 No sexual stimulation
0 Almost always or always
0 Most times (much more than half the time)
0 Sometimes (about half the time)
0 A few times (much less than half the time)
0 Almost never or never
Questions 3, 4 and 5 will ask about erections you may have had during sexual intercourse.
3. Over the past 4 weeks, when you attempted sexual intercourse, how often were you able to penetrate
(enter) your partner?
0 Did not attempt intercourse
0 Almost always or always
0 Most times (much more than half the time)
0 Sometimes (about half the time)
0 A few times (much less than half the time)
0 Almost never or never
4. Over the past 4 weeks, during sexual intercourse, how often were you able to maintain your erection
after you had penetrated (entered) your partner?
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0 Did not attempt intercourse

0 Almost always or always

0 Most times (much more than half the time)

0 Sometimes (about half the time)

0 A few times (much less than half the time)

0 Almost never or never

5. Over the past 4 weeks, during sexual intercourse, how difficult was it to maintain your erection to
completion of intercourse?

0 Did not attempt intercourse

0 Almost always or always

0 Most times (much more than half the time)

0 Sometimes (about half the time) 0 A few times (much less than half the time)

0 Almost never or never

6. Over the past 4 weeks, how many times have you attempted sexual intercourse?
0 No attempts

0 1-2 attempts

0 3-4 attempts

0 5-6 attempts

0 7-10 attempts

0 11 or more attempts

7. Over the past 4 weeks, when you attempted sexual intercourse how often was it satisfactory for you?
0 Did not attempt intercourse

0 Almost always or always

0 Most times (much more than half the time)

0 Sometimes (about half the time)

0 A few times (much less than half the time)

0 Almost never or never

8. Over the past 4 weeks, how much have you enjoyed sexual intercourse?

0 No intercourse

0 Very highly enjoyable

0 Highly enjoyable

0 Fairly enjoyable

0 Not very enjoyable

0 Not enjoyable

9. Over the past 4 weeks, when you had sexual stimulation or intercourse how often did you ejaculate?
0 Did not attempt intercourse

0 Almost always or always

0 Most times (more than half the time)

0 Sometimes (about half the time)

0 A few times (much less than half the time)

0 Almost never or never

10. Over the past 4 weeks, when you had sexual stimulation or intercourse how often did you have the
feeling of orgasm or climax (with or without ejaculation)?

0 No sexual stimulation or intercourse

0 Almost always or always

0 Most times (much more than half the time)

0 Sometimes (about half the time)
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0 A few times (much less than half the time)

0 Almost never or never

Questions 11 and 12 ask about sexual desire. Let's define sexual desire as a feeling that may include
wanting to have a sexual experience (for example, masturbation or intercourse), thinking about having
sex or feeling frustrated due to a lack of sex.

11. Over the past 4 weeks, how often have you felt sexual desire?

0 Almost always or always

0 Most times (much more than half the time)

0 Sometimes (about half the time)

0 A few times (much less than half the time)

0 Almost never or never

12. Over the past 4 weeks, how would you rate your level of sexual desire?

0 Very high

0 High

0 Moderate

0 Low

0 Very low or none at all

13. Over the past 4 weeks, how satisfied have you been with you overall sex life?

0 Very satisfied

0 Moderately satisfied

0 About equally satisfied and dissatisfied

0 Moderately dissatisfied

0 Very dissatisfied

14. Over the past 4 weeks, how satisfied have you been with your sexual relationship with your
partner?

0 Very satisfied

0 Moderately satisfied

0 About equally satisfied and dissatisfied

0 Moderately dissatisfied

0 Very dissatisfied

15. Over the past 4 weeks, how do you rate your confidence that you can get and keep your erection?
0 Very high

0 High

0 Moderate

0 Low

0 Very low

Scoring Algorithm for HHEF

All items are scored in 5 domains as follows:

Domain Items Range ggg:g Max
Erectile Function 1,2,3 4,5, 15 0-5 30
Orgasmic Function 9,10 0-5 10
Sexual Desire 11,12 0-5 10
Intercourse Satisfaction 6, 7, 8 0-5 15
Overall Satisfaction 13, 14 0-5 10

Clinical Interpretation
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I. Erectile function total scores can be interpreted as follows:

Score
0-6

7-12

13-18

19-24

25-30

I1. Orgasmic function total scores can be interpreted as follows:

Score
0-2

3-4

5-6

7-8

9-10

Interpretation
Severe dysfunction

Moderate dysfunction

Mild to moderate
dysfunction

Mild dysfunction

No dysfunction

Interpretation
Severe dysfunction

Moderate dysfunction

Mild to moderate
dysfunction

Mild dysfunction

No dysfunction

I11. Sexual desire total scores can be interpreted as follows:

Score
0-2

3-4

5-6

7-8

Interpretation
Severe dysfunction

Moderate dysfunction

Mild to moderate
dysfunction

Mild dysfunction
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9-10

IV. Intercourse satisfaction total scores can be interpreted as follows:

No dysfunction

Score
0-3

4-6

7-9

10-12

13-15

Interpretation
Severe dysfunction

Moderate dysfunction

Mild to moderate
dysfunction

Mild dysfunction

No dysfunction

V. Overall satisfaction total scores can be interpreted as follows:

Score
0-2

3-4

5-6

7-8

9-10

Interpretation
Severe dysfunction

Moderate dysfunction

Mild to moderate
dysfunction

Mild dysfunction

No dysfunction
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