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S U M M A R Y  
 
 Sexual dysfunction is more common among the people with human immunodeficiency virus 
(HIV) infection than in those without it. The sexual dysfunction in HIV-infected people is associated with 
adverse outcomes such as reduced quality of life, unprotected sexual activities, and reduced adherence to 
highly active antiretroviral therapy. Therefore, the present study was designed to investigate a potential 
predictor role of some variables such as socioeconomic status, hormonal and HIV disease profile, type of 
treatment, depression, anxiety, stress, domestic violence, and status of partner infection for sexual function 
in people with HIV infection. 
 This descriptive cross-sectional study was conducted on 40 HIV-infected women with medical 
records in behavioral disease counseling centers of Shiraz University of Medical Sciences. The required 
data were collected using the Female Sexual Function Index (FSFI), Depression‚ Anxiety‚ Stress Scale 
(DASS-21), and Domestic Violence Questionnaire. To examine the CD4 cell levels and hormonal profiles, 
5cc blood was taken from the patients simultaneously on days 3 - 5 of their menstrual cycles. The data 
were analyzed using the SPSS18 software. 
 The mean age of the participants was 38.2 ± 5.2 years, and the frequency of sexual dysfunction was 
100%. There was a statistically significant difference in the levels of the elevated variables such as 
estradiol, stress, anxiety, and depression. The multivariate analysis showed that only the increased 
estradiol level (P = 0.005, B = 0.06) was a predictor factor of sexual dysfunction. 

All the HIV-infected women had sexual dysfunction. The results of this study showed that in 
those women the increased levels of estradiol could be a predictor of sexual dysfunction. 
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I N T R O D U C T I O N  
 

Since the outbreak of the human immunode-
ficiency virus (HIV) infection, more than seventy 
million people have been infected and about thirty-
five million have died of it. Overall, 36.9 million peo-
ple were infected by the end of 2017 (1). According to 
the World Health Organization (WHO) in 2018, the 
prevalence of HIV infection in Iran was 36,571 people, 
and the number of new HIV cases was 4,661 in 2017 
(2). Women's physiology makes them more suscep-
tible to HIV infection because a wider surface of vag-
inal mucous membrane is exposed to male secretions 
and the exposure is more likely to increase in case of 
genital trauma (3). HIV infection and sexual dysfunc-
tion are currently two important and significant prob-
lems in women. On the other hand, studies have 
shown that sexual dysfunction is very common 
among HIV-infected women, and due to the taboo of 
sexual dysfunction in many countries and the neg-
ative perception and social stigma existing in societies 
for HIV infection, the infected individuals’ sexual 
issues have received less attention (4 - 7). There are 
several reasons for the higher prevalence of sexual 
dysfunction in HIV-infected women than in those 
without such an infection. In addition to the risk 
factors associated with sexual dysfunction in general 
population, such as psychological problems and drug 
abuse (8, 5), HIV-infected women’s fear of trans-
mission risk as well as the stigma associated with the 
infection and the alteration in body image could be 
other reasons for the higher prevalence of sexual dys-
function in these women (9, 10). Sexual dysfunction in 
HIV-infected people is associated with reduced qual-
ity of life, unprotected sexual activity, and decreased 
adherence to highly active antiretroviral therapy (4, 
11, 12). Considering the undesirable consequences of 
sexual dysfunction in women with HIV, it is very 
important to investigate the predictors of this disor-
der. Hence, the aim of this study was to determine the 
predictors of sexual function in HIV-infected women. 

 
P A R T I C I P A N T S  A N D  M E T H O D S  

 
This descriptive cross-sectional study was 

conducted from December 2018 to March 2019 in be-
havioral disease counseling centers of Shiraz Uni-
versity of Medical Sciences, Iran, after receiving the 
Ethics Code IR.SUMS.REC.1397.386 from the Nation-
al Ethics Committee on Biomedical Research. The 
inclusion criteria were Iranian nationality, being 

woman, HIV infection confirmation by undergoing a 
rapid detection test and then the ELISA with two 
kits from two different generations, and having me-
dical records in the behavioral disease counseling 
centers. The subjects could be excluded at any stage 
if they did not consent to participate, without affec-
ting their treatment process. Samples were selected 
according to convenience sampling from women 
who had complete medical records and inclusion 
criteria. After stating the aims of the study, exam-
ining the inclusion and exclusion criteria, and 
obtaining the subjects’ written informed consent, 
their demographic information, fertility profile, his-
tory of disease, surgery, drug use, smoking, sub-
stance abuse, and alcohol abuse, number of sexual 
partners, contraception methods, condom use, sex-
ual partner’s status in terms of HIV infection, and 
adherence to treatment within the last six months 
prior to the study were collected by a researcher-
made questionnaire. The Female Sexual Function 
Index (FSFI), the reliability and validity of which had 
been determined by Rosen et al. in 2000, was then 
completed by the subjects (13). That 19-item ques-
tionnaire examined the women's sexual function in 
six domains including sexual desire, sexual arousal, 
lubrication, orgasm, satisfaction and pain over the 
past four weeks on a 6-point Likert scale ranging 
from 0 to 5. Each domain was scored by summing up 
the scores of the questions on the domain and multi-
plying it by the factor number. Since the number of 
questions on the domains differed, first the weights 
of the domains were equalized by summing up the 
scores of the questions on each domain and multi-
plying by the factor number. To equalize the weights 
of the domains, the maximum scores of each domain 
and the whole scale would be 6 and 36, respectively 
(13, 14). The cut-off points for the whole scales and 
the subscales were as follows: whole scale 28; desire 
3.3; psychological stimulus 3.4; lubrication 3.4; 
orgasm 3.4; satisfaction 3.8; and sexual pain 3.8. In 
other words, the scores higher than the cut-off point 
indicated normal sexual function (14). The De-
pression, Anxiety, Stress Scale (DASS-21), the vali-
dity and reliability of which had been determined by 
Anthony et al. in 1998, was also completed by the 
participants (15). This 21-item questionnaire which 
was scored based on a 4-point Likert-scale ranged 
from 0 to 3 assessed the depression, anxiety, and 
stress status of the individuals over the past four 
weeks. In the depression domain, the scores 0 to 9 
showed a normal status, 10 to 13 showed mild, 14 to 
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20 indicated moderate, 21 to 27 indicated severe, and 
over 27 showed very severe depression. Regarding 
anxiety, the scores 0 to 7 showed normal, 8 to 9 
showed mild, 10 to 14 indicated moderate, 15 to 19 
showed severe, and over 19 indicated very severe 
anxiety. Besides, the scores 0 to 14 showed normal, 
15 to 18 indicated mild, 19 to 25 showed moderate, 
26 to 33 indicated severe, and the scores over 33 
showed very severe stress (16). 

The information on disease status including 
the time elapsed from diagnosis, type of current 
treatment, and type of treatment regimen were ex-
tracted from the patients’ medical records. In this 
study, each HIV-infected woman was taken 5cc 
blood by the experienced laboratory staff on days 3-5 
of her menstrual cycles. The blood samples were sent 
to a certain laboratory, and the levels of testosterone, 
estradiol, progesterone, dehydroepiandrosterone 
sulfate, sex hormone binding globulin, cortisol, thy-
roid stimulating hormone, and thyroxine were mea-
sured through ELISA, and the CD4 cell levels were 
also measured using the Flow cytometry method by 
a laboratory staff. 

The data were analyzed using the SPSS18  
 

software. The Mann-Whitney and Kruskal–Wallis 
tests were also used to compare the sexual function 
scores in different groups of variables. To determine 
the relationship between quantitative variables and 
the mean sexual function score, the Spearman cor-
relation coefficient was used as well. Then, the vari-
ables that had a significant relationship with sexual 
function were entered in the linear regression test. 
The significance level was considered lower than 
0.05. 

 
R E S U L T S  

 
The mean age of the 40 participants in this 

study was 38.2 ± 5.2 years. Regarding the marital sta-
tus, 95% of the subjects were married, 2.5% were di-
vorced, and 2.5% were widowed. Only 12.5% of the 
women participating in this study had academic edu-
cation, and 87.5% had an income below 5,000,000 IRR. 
Besides, the mean body mass index of the women was 
25.3 ± 6 kg/m2. In the women with HIV infection, the 
mean diagnosis and treatment time was 6 ± 3.5 and 
4.8 ± 2.8 years, respectively. The information on 
women's disease status is shown in Table 1. The prev-  

 
 

Table 1. Information on disease status of HIV-infected women 
 

Variables Number (%) 
Disease stage (WHO classification)  
1 33 (82.5) 
2 3 (7.5) 
3 1 (2.5) 
4 3 (7.5) 
CD4 cell count (cells/mm3)  
≤ 199 2 (5) 
200 - 499 20 (50) 
≤ 500 18 (19.9) 
Getting HAART *  
Yes  39 (97.5) 
No  1 (2.5) 
Type of antiretroviral treatment  
** NRTI+***NNRTI use 38 (95) 
NRTI+****PI use                                 1 (2.5) 
Adherence to treatment  
< 90% -- 
90 – 95% -- 
> 95% 39 (100) 

*HAART= Highly active antiretroviral therapy 

**NRTI= Nucleoside reverse transcriptase inhibitor   
***NNRTI= Non-nucleoside reverse transcriptase inhibitor 
 ****PI= Protease inhibitor 
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Table 2. Sexual dysfunction status in HIV-infected women using Female Sexual Function Index 
 

 Overall  
function 

Desire Arousal Lubrication Orgasm Sexual  
satisfaction 

Pain 

Cut-off points 28 ≤ 3/3 ≤ 4/3 ≤ 4/3 ≤ 4/3 ≤ 8/3 ≤ 8/3 ≤ 
Frequency 40 40 17 23 14 12 38 
Percentage 100 100 5/42 5/57 35 30 95 

 
 

Table 3. Risk factors associated with female sexual dysfunction in females living with HIV 
 

 
Factor 

 
Sexual dysfunction,  
N (%) N = 40 

 
FSFI Score 
Mean ± SD 

P value  
(univariate association  
with FSFI score) 

Marital status  
Single 
Temporary 
Permanent 
Divorced 
Widow 

 
-- 
7 (17.5) 
31 (77.5) 
1 (2.5) 
1 (2.5) 

 
-- 
31.1 ± 8.1 
29.1 ± 9.3 
26.7 ± 5.4 
29.2 ± 9.3 

 
 
 
0.21 
 
 

Status of partner infection  
with HIV  
Positive 
Negative 
Undetermined 

 
 
23 (57.5) 
16 (40) 
1 (2.5) 

 
 
18.8 ± 5.2 
21.7 ± 5.2 
25.2 

 
 
0.052 
 
 

Educational level 
Illiterate 
Primary school 
Secondary school 
High school  
Academic education 

 
1 (2.5) 
13 (32.5)    
11 (27.5) 
10 (25) 
5 (12.5)  

 
18.4 ± 3.5 
21.4 ± 3.8 
21.9 ± 3.3 
17.9 ± 7.1 
17.7 ± 7.6 

 
 
 
0.3 
 
 

Occupation 
Employed 
Housewife 

 
5 (12.5) 
35 (87.5) 

 
15.6 ± 0.21 
20.1 ± 5.4 

 
0.24 
 

Monthly income 
< 5000000 IRR 
5000000-15000000 IRR 
>15000000 IRR 

 
35 (87.5) 
5 (12.5) 
 

 
20.2 ± 5.5 
19.5 ± 4.2 
 

 
 
0.12 
 

Sexual intercourse route 
Vaginal 
Vaginal-rectal 
Oral-vaginal 

 
32 (80) 
7 (17.5) 
1 (2.5) 

 
20 ± 5.3 
19 ± 6.1 
23 

 
 
0.56 
 

Prevention method 
Condom 
Tubectomy 

 
36 (90) 
4 (10) 

 
20.3 ± 5.3 
18.6 ± 5.7 

 
0.55 
 

Positive rape history 1 (2.5) 23.6 0.51 
Medication 
Blood pressure 
High cholesterol 
Antidepressant 

 
2 (5) 
2 (5) 
4 (10) 

 
22 ± 1.4 
17.4 ± 4.5 
19.4 ± 4.5 

 
0.44 
0.54 
0.55 

Disease 
Cardiovascular disease 
Psychiatry disorder 

 
4 (10) 
4 (10) 

 
21.6 ± 1.5 
19.4 ± 4.5 

 
0.45 
0.23 
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Smoker 2 (5) 16.2 ± 3.1 0.75 
WHO clinical stage 
1 
2 
3 
4 

 
33 (82.5) 
3 (7.5) 
1 (2.5) 
3 (7.5) 

 
20.1 ± 5.2 
20.4 ± 7.6 
20.1 
20 ± 4.2 

 
 
0.78 
 
 

HAART 39 (97.5) 20.1 ± 5.3 0.73 
NRTI+NNRTI based 
NRTI+PI- based 

38 (95) 
1 (2.5) 

19.9 ± 5.4 
21 

0.56 
 

Adherence to HAART 
< 90% 
90 - 95% 
> 95% 

 
-- 
-- 
39 (100) 

 
-- 
-- 
20 ± 5.4 

 
 
 
 

CD4cell count(cells/mm3) 
≤ 199 
200 - 499 
≥ 500 

 
2 (5) 
20 (50) 
18 (45) 

 
18.8 ± 10.1 
20.3 ± 5.6 
19.9 ± 4.8 

 
 
0.9 
 

 
 

Table 4. Spearman's correlation of female sexual dysfunction with age, BMI, time on HAART, duration  
of HIV infection, age at menarche, parity, sexual hormones, stress, anxiety and depression 

 

Total FSFI 
Factor R P 
Age (years) -0.13 0.39 
*BMI (kg/m2)  -0.17 0.28 
Time on HAART (years)  -0.21 0.2 
Duration of HIV infection (years) -0.12 0.45 
Age at menarche (years) -0.05 0.75 
Parity -0.037 0.82 

nmol/L)(SHBG ** 0.027 0.87 
Cortisol (µg/dL) -0.16 0.32 

)IU/mL(TSH *** -0.09 0.58 
µg/dL) (T4****  0.052 0.75 

mIU/mL)(FSH ***** -0.078 0.63 
)mIU/mL (LH****** -0.21 0.21 
)Testestrone (ng/dL 0.09 0.54 

 )Microgr/dl  (DHEAS******* -0.17 0.28 
)pg/mL (Estradiol -0.43 0.005 

Progesteron (ng/mL) -0.12 0.47 
Stress -0.13 < 0.001 
Anxiety -0.05 < 0.001 
Depression -0.13 < 0.001 

Univariate analysis (r, Spearman correlation; P statistical significance)  
*BMI = body mass index;  
**SHBG = Sex hormone binding globulin;  
***TSH = Thyroid stimulating hormone;  
****T4 = Thyroxine hormone;  
*****FSH = Follicle-stimulating hormone;  
******LH = Luteinizing hormone;  
*******DHEAS= Dehydroepiandrosterone sulfate 
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alence of concurrent diseases that could potentially 
cause sexual dysfunction was low. Four women (10%) 
had cardiovascular disease, four (10%) had neuropsy-
chiatric illness, two (5%) had diabetes, two (5%) were 
treated with blood pressure control drugs, and two 
women (5%) were under treatment with diabetes con-
trol drugs. 

In the present study, the mean score of FSFI 
was 18.3 ± 5.1, and 100% of the HIV-infected women 
in this study reported sexual dysfunction in overall 
function (Table 2). Among the variables measured, 
there was a statistically significant difference in ele-
vated levels of estradiol, stress, anxiety, and depres-
sion (Tables 3 and 4). The variables related to sexual 
function were included in the linear regression in 
order for their predictive role to be determined. The 
multivariate analysis showed that only the elevated 
estradiol level (P = 0.005, B = 0.06) was a predictor of 
sexual dysfunction. 

 
D I S C U S S I O N  
 
In this study, we found 40 HIV-positive 

women who had sexual dysfunction and the only 
predictor of this dysfunction was an elevated es-
tradiol level. The analysis of the data on the preva-
lence of sexual dysfunction in HIV-infected women 
showed that all the women in this study (100%) were 
suffering from overall sexual dysfunction which was 
significantly higher than the rate reported for the 43 
women with human immunodeficiency virus infec-
tion in the study carried out by Pinzone et al. (17) in 
Italy, who stated that 34.4% of the HIV-infected 
women had sexual dysfunction. In the present study, 
more than two-thirds of the women (70%) were 
suffering from anxiety, of whom 35% had severe to 
very severe anxiety. However, in the study by 
Pinzone, 53.1% of the women reported the symp-
toms of anxiety. Hence, it seems that the impact of 
high levels of anxiety on the individuals’ sexual 
function might partially explain the difference be-
tween the results of the two studies. Also, in a study 
by Oyedokun et al. (18) in Nigeria, the frequency of 
sexual dysfunction in HIV-infected women was 
reported to be 61%, and it seems that the difference 
with the frequency reported in the present study 
could be the difference between the sample sizes in 
the two studies. The number of women participating 
in Oyedokun’s study was 370. In the present study, 
the univariate analysis showed a statistically signif-
icant difference in the elevated levels of estradiol, 

stress, anxiety and depression, but the multivariate 
analysis showed that only elevated levels of estradiol 
were predictors of overall sexual function. The re-
sults of this study indicated that increased levels of 
estradiol could be a predictor of sexual dysfunction. 
The results of the study by Lema (11) in 2004 on the 
men with human immunodeficiency virus infection 
showed that taking antiretroviral drugs increased 
estradiol levels. The results of a review by Wuttke et 
al. (19), aimed at defining, classifying and identi-
fying the mechanism of action of endocrine-dis-
rupting chemicals, showed that substances such as 
soy isoflavones, Bisphenol A, dibutyl phthalate, and 
cinnamate, used as drugs in industries, had an es-
trogen agonist mechanism of action and inhibited 
adrenal steroid secretion, produced thyroxine (hypo-
thyroidism), and increased estrogen levels in the 
blood, causing sexual dysfunction and affecting the 
reproduction system and mammary glands. Ac-
cording to the study by Lema and given that 97.5% 
of the women in the present study were under treat-
ment with antiretroviral drugs, it seems that ele-
vated levels of estradiol were a predictor of sexual 
dysfunction for the high percentage of this disorder 
in the study.  

According to our knowledge, this study is the 
first study in Iran conducted to investigate the pre-
dictors of sexual function in HIV-infected women. In 
this study, the status of the predictors of female sex 
hormones such as blood cortisol, progesterone, sex 
hormone binding globulin, dihydroepiandrosterone 
sulfate, testosterone, follicle-stimulating hormone, 
luteinizing hormone, thyroid stimulating hormone, 
thyroxine and estradiol was also evaluated. 

The limitations of this study were the small 
sample size and the lack of a questionnaire specific 
for people with HIV infection to assess their stress, 
depression and anxiety. 

 
C O N C L U S I O N  
 
The results of this study showed that all the 

women with HIV infection had sexual dysfunction, 
and elevated estradiol levels could predict their 
sexual dysfunction. It is suggested that health care 
providers who work in behavioral disease counsel-
ing centers should assess sexual function of HIV-
positive women. The early assessment and treatment 
could improve their sexual health and prevent the 
adverse consequences of not identifying and treating 
these dysfunctions. 
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S A Ž E T A K  
 

 
Seksualna disfunkcija češće se javlja kod ljudi inficiranih humanim imunodeficijentnim virusom 

(HIV). Seksualna disfunkcija kod ljudi inficiranih ovim virusom dovodi se u vezu sa nekim nepovoljnim  
ishodima, poput smanjenog kvaliteta života, nezaštićenog seksualnog odnosa i neredovnog pridržavanja 
visoko aktivnoj antiretroviralnoj terapiji. Cilj ove studije bio je da ispita potencijalne prediktivne uloge 
nekih varijabli, poput socioekonomskog statusa, hormoskog statusa, profila bolesti izazvane HIV-om, vrste 
lečenja, depresije, anksioznosti, stresa, nasilja u porodici i statusa infekcije partnera zbog seksualne funkcije 
kod ljudi inficiranih HIV-om.  

Ova deskriptivna studija preseka uključila je 40 žena inficiranih HIV-om, koje su imale zdravstvene 
kartone u centrima za bihevioralne bolesti Univerziteta medicinskih nauka u Širazu. Podaci su prikupljani 
pomoću Indeksa za ispitivanje seksualne funkcije žena (Female Sexual Function Index (FSFI)), Skale za 
ispitivanje depresije, anksioznosti i stresa (Depression‚ Anxiety‚ Stress Scale (DASS-21)) i upitnika za 
ispitivanje nasilja u porodici.  

Za ispitivanje nivoa CD4 ćelija i hormoskih profila od bolesnica je uzeto 5 cc krvi u period od trećeg 
do petog dana menstrualnog ciklusa. Podaci su anlizirani pomoću SPSS18 softvera. Srednja starost učesnica 
je bila 38,2 godine ± 5,2 godine, dok je učestalost seksualne disfunkcije bila 100%. Utvrđena je statistički 
značajna razlika u nivoima povišenih varijabli poput estradiola, stresa, anksioznosti i depresije. 
Multivarijaciona analiza pokazala je to da je samo povišeni nivo estradiola (P = 0,005; B = 0,06) bio 
prediktivni faktor seksualne disfunkcije. Sve žene inficirane HIV-om imale su seksualnu disfunkciju. 
Rezultati ove studije pokazali su to da kod ovih žena povišeni nivoi estradiola mogu biti prediktori 
seksualne disfunkcije. 
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