
ABSTRACT: 
— Background: Sexual dysfunction (SD) has been reported to be more prevalent among HIV-positive pa-

tients in comparison with age-matched HIV-negative individuals. The aetiology of SD is multifactorial and
includes endocrine alterations, peripheral and autonomic neuropathy, psychological aspects and vascular
diseases.

— Patients and Methods: In this cross-sectional study, we evaluated the prevalence of and risk factors for
self-reported SD in a cohort of HIV-infected HAART-treated patients. SD evaluation was performed using
the Female Sexual Function Index (FSFI) for women and the International Index of Erectile Function (IIEF)
for men. All subjects were screened for anxiety by administering the Self Rating Anxiety State SAS 054.

— Results: 152 patients were enrolled, 71.7% male, median age 45 (IQR 39-49) years. Median CD4+ T-cell
count was 577 (IQR 373-842) cells/μl, HIV-1 RNA viral load was <50 copies/ml in 78.9% of patients. The
median duration of HAART was 8.5 (IQR 4-13) years, 61.8% were taking a PI-based antiretroviral regimen,
36.2% a NNRTI-based one. 7% of women denied any sexual activity and were excluded from analysis. 58%
of the remaining 141 subjects reported SD. SD was more frequent in men (65% vs 34%, p =0.0024, OR
3.5, 95% CI 1.6 to 8.2) and elderly subjects (≥50 years) (54% vs 28%, p =0.0029, OR 3.8, 95% CI 1.5 to
9.6). Of 71 men with erectile dysfunction (ED), 26.7% reported severe ED, 73.3% mild/moderate ED. 74
subjects (52.5%) had a z score ≥45 that was suggestive of anxiety. Logistic regression analysis confirmed
that age (p =0.008) and male sex (p =0.0087) but not anxiety (p =0.068) were associated with SD. 

— Conclusions: SD was highly prevalent among HIV-positive patients and was associated with male sex
and increasing age. A greater understanding of factors associated with SD may help developing focused
intervention strategies to improve the quality of life of HIV-infected subjects.

— Key words: Anxiety, Erectile dysfunction, HAART, HIV, Sexual dysfunction.
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INTRODUCTION 

Sexual satisfaction represents an important quality-of-
life issue. This topic has received little attention in the
setting of HIV infection, with most research focusing on
understanding the factors associated with unprotected
sex and evaluating the efficacy of interventions aimed

at modifying these behaviours. However, several reports
have shown that sexual dysfunction (SD) is more preva-
lent among HIV-positive patients in comparison with
age-matched HIV-negative individuals1-4. Erectile dys-
function (ED), defined as the inability to achieve or
maintain an erection for sexual intercourse, is common
among elderly men and subjects with chronic diseases.



The aetiology of ED is multifactorial and includes en-
docrine alterations, peripheral and autonomic neuropa-
thy, psychological aspects and vascular diseases1. In the
pre-HAART era, hypogonadism occurred in up to 50%
of patients with AIDS and was therefore a significant
risk factor for ED5. In the HAART era, ED is still highly
prevalent among HIV-infected patients, though the
prevalence rate varies widely from 9% to 74%, probably
because of different study design and lack of standard-
ized methods for its assessment6-12. Many risk factors for
ED, including hypogonadism, dyslipidemia, diabetes,
central obesity and drug abuse, are overrepresented
among subjects with HIV infection1. Anxiety and de-
pression are common among patients living with HIV
infection and may contribute to ED13,14. The association
between ED and antiretroviral drugs, especially protease
inhibitors (PI), is unclear as published studies have re-
ported conflicting results6-12.

Few studies have evaluated SD in women with HIV
infection. HIV-positive women are more likely to expe-
rience lower levels of sexual interest, desire and satisfac-
tion in comparison with uninfected ones15-17. Female SD
(FSD) is affected by medical and psychological issues.
On the one hand, medical problems, including diabetes,
advanced HIV infection, endocrinopathies may reduce
sexual desire and pleasure; on the other hand, psycholog-
ical problems, related to anxiety, depression, changes in
body image, may contribute to sexual distress and reduce
sexual satisfaction15-17.

The aim of our cross-sectional study was to evaluate
the prevalence of and risk factors for SD in a cohort of
HIV-infected subjects.

PATIENTS AND METHODS

Study participants

We enrolled 152 consecutive patients on HAART for at
least six months followed at two AIDS outpatient clinics
in Catania and Messina, Sicily (Italy). All patients gave
their written informed consent prior to enrolment. Social,
demographic and clinical parameters (HIV viral load,
CD4+ T-cell count, CDC stage, time from infection and
length of antiretroviral exposure, number of therapeutic
lines, type of antiretroviral treatment (PI- or non-nucle-
oside reverse-transcriptase inhibitor (NNRTI)-based or
other regimen) were collected from medical records at
the time of test administration.

SD evaluation was performed by self-administered
validated questionnaires: 
• Female Sexual Function Index (FSFI)18,19 for women:

a 19-item self-report survey exploring six domains of
female sexual functioning over the last four weeks,
including sexual arousal and desire, lubrication, or-
gasm, satisfaction and pain during intercourse. For
each domain, questions assess the subjective fre-
quency and severity of problems and overall satisfac-
tion within sexual relationships. FSFI maximum score
is 36, with higher scores indicating better sexual func-
tioning. A score ≤23 was considered diagnostic of SD. 

• International Index of Erectile Function (IIEF) for
men: a cut off value of 25 in the erectile domain was
considered diagnostic of ED. EF was classified into
four diagnostic categories: (1) no ED (EF score = 26-
30); (2) mild-moderate ED (EF score = 17-25); (3)
moderate ED (EF score = 11-16); (4) severe ED (EF
= 6-10)20,21. Information regarding EF was restricted
to the four weeks before study entry.
All subjects were screened for anxiety by administer-

ing the Self Rating Anxiety State SAS 05422, a self-ad-
ministered test exploring symptoms and signs of anxiety
over the last week. 

The Self Rating Anxiety State SAS 054 consists of:
• 15 items exploring sympathetic symptoms (palpita-

tions, accelerated heart rate, sweating, nausea, short-
ness of breath, paresthesias) and symptoms of
post-traumatic stress disorders (PTSD), such as panic
attacks, sleep disorders, nightmares;

• 5 items exploring the well-being status. 
A score from 1 to 4 was assigned to each answer

(never, sometimes, frequently and always). The total raw
scores ranged from 20 to 80. The crude score was then
converted into a standard score (n + n/4 = z score). The
clinical interpretation of anxiety index score is reported
below: 20-44: normal range; 45-59: moderate anxiety;
60-74: severe anxiety; ≥75: extreme anxiety. Patients
with a z score ≥45 points were considered anxious. 

STATISTICS

Categorical variables are presented as number of cases (per-
centage) and were compared by the χ2 test or Fisher’s exact
test, when appropriate. Continuous variables are expressed
as median (interquartile range, IQR) and were compared
by Mann-Whitney test. Identified variables in the univariate
analyses with a p-value less than 0.05 were included in a
logistic regression model to determine the relationship be-
tween the dependent variable (SD) and independent vari-
ables such as demographic, clinical and social factors.

RESULTS

Demographic and viro-immunological character-
istics of the study population

Of the 152 patients included in this analysis, 109 (71.7%)
were male. The median age was 45 (IQR 39-49) years;
24.3% were older than 50 years. As for risk factors for
HIV infection, 58 (38.2%) were heterosexual, 60 (39.5%)
were men having sex with men (MSM), 32 (21.1%) were
intravenous drug users (IDU); 42.8% were single, 8% had
diabetes, 46% were smokers. Median time from HIV di-
agnosis was 11 (IQR 5-15) years. 36 (23.7%) subjects had
a previous AIDS diagnosis (CDC stage C), 80 (52.6%)
were asymptomatic (CDC A). Median CD4+ T-cell count
was 577 (IQR 373-842) cells/μl, HIV-1 viral load was <50
copies/ml in 120 (78.9%) patients. The median duration
of HAART was 8.5 (IQR 4-13) years. 22.4% were on
first-line HAART, 19.1% were on second-line therapy,
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28.3% were on third/fourth-line, 30.2% were on fifth-line
therapy or more. 94 (61.8%) were taking a PI-based anti-
retroviral regimen, 55 (36.2%) a NNRTI-based one. 

Please refer to Table 1 and Table 2 for additional data.

Prevalence of and risk factors for SD in the study
population

11 (7%) women denied any sexual activity and were ex-
cluded from analysis. 82 (58%) out of the remaining 141
subjects reported SD. SD was more frequent in men
(65% vs 34%, p =0.0024, OR 3.5, 95% CI 1.6 to 8.2) and
elderly subjects (≥50 years) (54% vs 28%, p =0.0029,
OR 3.8, 95% CI 1.5 to 9.6). 74 subjects (52.5%) had a z
score ≥45 that was suggestive of anxiety. 

After stratifying by sex, we found that 71 males
(65%) reported ED (26.7% severe ED, 73.3% mild/mod-
erate ED), while 47.7% showed symptoms of anxiety. ED
was more frequent in elderly subjects (78% vs 60%, p
=0.048, OR 2.7, 95% CI 1.01-2.26) and in anxious pa-
tients (77% vs 54%, p =0.05, OR 3.04, 95% CI 1.3-7.12).
No significant association was found with current
HAART treatment (PI- or NNRTI-based), CDC clinical
stage, diabetes, smoking and HIV viral load.

Among women, 11 (34.4%) reported SD and 53.1%
reported symptoms of anxiety. FSD was more frequent
in elderly subjects (100% vs 28%, p =0.033) but was not
related with anxiety, current HAART treatment, CDC
clinical stage, diabetes, smoking and HIV viral load.

Logistic regression analysis showed that age (p
=0.008) and male sex (p =0.0087) but not anxiety (p
=0.068) were still associated with SD. 

DISCUSSION

In our study, 58% of patients reported altered sexual func-
tioning. SD was associated with male sex and increasing
age. The association between SD and age has been ob-
served in both HIV-infected and uninfected subjects6,7,12.
The pathophysiology of SD is complex and includes vas-
cular, psychosocial, neurological and endocrinological as-
pects1. Many of these factors have an increased
prevalence among older subjects. Moreover, considering
that HIV infection has been associated with chronic in-
flammation and increased atherosclerosis10, it is not sur-
prising to find that the prevalence of ED among
HIV-infected men is higher when compared to the general
population. Furthermore, considering that HIV infection
has become a chronic disease, the prevalence of aging-as-
sociated diseases, including SD, is expected to increase.

In univariate analysis, men with anxiety were more
likely to report ED in comparison with non-anxious sub-
jects. This observation highlights the importance of psy-
chological factors in sexual health. Psychological
problems, including depression and anxiety, are very
common among HIV-positive subjects and often repre-
sent a neglected issue in HIV healthcare13,14. In addition,
some authors have reported that body image may have a
significant impact on SD8,11. Lipodystrophy may reduce
sex appeal perception and contribute to psychological
distress, leading to impaired sexual functioning. It has
also been suggested that adipose tissue alterations may
cause an increased peripheral aromatization of androgens
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Table 1. Characteristics of study participants. 
                                                                    N=152
Age (years)**                                              45 (39-49)
Sex (Male/Female)*                                    109 (71.7)/43 (28.3)
Time since HIV diagnosis (years)**           11 (5-15)
Risk factors for HIV infection                    

Homosexual*                                          60 (39.5)
IDU*                                                       32 (21.1)
Heterosexual*                                          58 (38.2)
Other*                                                     2 (1.2)

HIV stage (1993 CDC criteria)                   
A*                                                            80 (52.6)
B*                                                            36 (23.7)
C*                                                            36 (23.7)

CD4+ T-cell count (cells/μl)**                   577 (373-842)
HIV RNA viral load <50 copies/ml*          120 (78.9)
Time on HAART (years)**                         8.5 (4-13)
HAART                                                       

I line*                                                      34 (22.4)
II line*                                                     29 (19.1)
III/IV line *                                             43 (28.3)
V line or more*                                       46 (30.2)
PI-based HAART*                                  94 (61.8)
NNRTI-based HAART*                          55 (36.2)

*Data presented as N (%) **Data presented as median (IQR)
HAART: highly active antiretroviral therapy; PI: protease
inhibitor; NNRTI: non-nucleoside reverse transcriptase inhibitor;
IDU: intravenous drug use.

Table 2. Characteristics of male and female study participants. 
                                                      Men                  Women
                                                      N=109               N=32
Age (years)**                                47 (40-52)         42 (38-47)
Time since HIV                             11 (5-15)           14 (6-16)
diagnosis (years)**                      

Risk factors for HIV infection                                 
Homosexual*                             59 (54.1)            0 (0)
IDU*                                          22 (20.2)            7 (22)
Heterosexual*                            27 (24.8)            25 (78)
Other*                                        1 (0.9)                0 (0)

HIV stage (1993 CDC criteria)                                
A*                                              124 (50.5)          23 (71.8)
B*                                              50 (20.2)            8 (25)
C*                                              77 (29.3)            1 (3.2)
CD4+ T-cell count                     587 (383-861)   579 (337-740)
(cells/μl)**                               

HIV RNA viral load                  88 (80)               26 (81.2)
<50 copies/ml*                        

Time on HAART (years)**       8 (4-13)             9 (4-12)
HAART                                                                   

I line*                                         24 (22.1)            8 (25)
II line*                                       25 (22.9)            3 (9.3)
III/IV line *                                31 (28.4)            10 (31.3)
V line or more*                          29 (26.6)            11 (34.4)
PI-based HAART*                    59 (54.1)            21 (65.6)
NNRTI-based HAART *           42 (38.5)            9 (28.1)

*Data presented as N (%) **Data presented as median (IQR)
HAART: highly active antiretroviral therapy; PI: protease
inhibitor; NNRTI: non-nucleoside reverse transcriptase inhibitor;
IDU: intravenous drug use.



to estrogens with subsequent raised estrogen levels,
which may contribute to low sexual desire among pa-
tients with HIV-related lipodystrophy23.

SD has been associated with decreased quality of life,
unsafe sex practices and reduced adherence to HAART.
Non-adherent patients are more likely to have a subopti-
mal control of HIV viral load and increased viral concen-
trations in semen or vaginal secretions, leading to an
increased risk of HIV transmission11. Moreover, men
with SD may take drugs to treat ED outside of medical
prescription, raising the likelihood of pharmacokinetic
interaction with antiretroviral drugs. 

The association between SD and HAART is contro-
versial. Consistent with previous studies6,8,12, we did not
find any association between exposure to antiretroviral
drugs and SD. However, other authors have reported an
increased risk of SD among patients receiving PI7,9. Dif-
ferences in study populations as well as the lack of stan-
dardized methods to evaluate SD are likely to contribute
to conflicting results. 

Of interest, the frequency of sexual inactivity was higher
among women in comparison with men. This observation
is consistent with previous studies, showing a high preva-
lence of sexual abstinence following diagnosis with HIV
among both young and old women15,24,25. Anxiety related to
the possibility of infecting sexual partners, even when par-
ticipating in safe sex, may reduce the pleasure of sexual in-
timacy and cause a decline in sexual interest. Many women
may prefer avoiding sexual activity rather than seeking any
medical support. Issues related with sexual changes after
HIV diagnosis in women have received little attention so
far, with most research focusing on factors associated with
unsafe sexual practices and evaluating the efficacy of edu-
cational interventions aimed at modifying these behaviours.

Our study has several limitations: firstly, it has a small
sample size; secondly, we could not evaluate the hor-
monal profile of our patients and the association between
SD and adherence to HAART. Thirdly, assessment of de-
pressive symptoms using a specific scale was not avail-
able. Finally, because of the cross-sectional design of the
study, causal relationships could not be established.

CONCLUSIONS

We found that SD is highly prevalent among HIV-posi-
tive patients and may have a significant impact on their
quality of life. A greater understanding of factors associ-
ated with SD may help developing focused intervention
strategies in the setting of HIV infection.
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