
Abstract. Aim: The main objective was to delineate the
rates and clinical course of sexual function and depression in
cancer patients undergoing radiotherapy. Patients and
Methods: Forty-eight male and 90 female radiotherapy-naive
outpatients with breast or pelvic cancer completed the
International Index of Erectile Function (IIEF) or the Female
Sexual Function Index (FSFI), and the Hamilton Depression
Scale (HDS) prior to (phase 1), at the end of (phase 2) and
12 months after radiotherapy (phase 3). Results: Overall, the
majority of patients (93.8% of males and 80% of females)
experienced intense sexual dysfunction. At presentation,
males reported severe erectile dysfunction that was
significantly associated with age. However, only in sexual
desire was the difference between baseline and phase 3
significant. In females, an improvement was observed in all
parameters of FSFI between phase 1 and 3. Females with
stage III disease achieved lower scores in almost all
parameters of FSFI than those with stage II. Finally,
although a quarter of patients reported elevated depression
scores, depression was not related to sexual function.
Conclusion: A significant proportion of cancer patients
experience intense levels of sexual dysfunction and
depression throughout radiotherapy and the subsequent year.
Pelvic radiotherapy affected sexual function to a higher
degree than did breast radiotherapy.

Quality of life (QoL) is now regarded important not only in
oncology research, but also in the daily clinical practice. QoL
is composed of many parameters, including sexuality (1, 2).
Sexuality is a complex phenomenon with biological,

interpersonal and psychological dimensions. The term ‘sexual
dysfunction’ describes health problems interfering with sexual
intercourse and reproduction, which in turn affect sexuality.
Cancer patient groups have been studied regarding sexuality
and sexual function in relation to their disease and impaired
sexual function has been shown among those patients (3-5). 

Radiotherapy (RT) has been shown to negatively affect
sexual function, but the exact level of sexual impairment that
patients can expect after RT remains uncertain (6-13). Most
studies on post RT sexual dysfunction included patients with
pelvic tumors (prostate cancer or uterine cancer). The most
frequent sexual dysfunctions reported are loss of sexual
desire (SD), erectile dysfunction (ED) and ejaculatory
disorders in males, and loss of SD, decrease of lubrication,
orgasm disorders and dyspareunia in females.

In the early 1980s, Goldstein et al. concluded that the
main reason for the aggravation of erectile function post
radiotherapy is vascular damage caused by the ionizing
radiation (14). Additional factors include demyelination and
fibrosis of the peripheral nerves and the radiation dose that
the penile bulb and corpora cavernosa receive (15-21). The
main causes of sexual dysfunction in females post
radiotherapy include vaginal stenosis and fibrosis, decreased
lubrication and vulvar fibrosis (22-25).

It has been reported that breast cancer patients who
received adjuvant RT experience a certain degree of sexual
dysfunction. In this group of patients, it has been shown that
the type of surgery, chemotherapy and hormonal therapy, as
well as psychological factors related to cancer diagnosis, are
predominantly responsible for the differences observed in
sexual function (26-31). 

There are a number of both physician-administered and
patient self-administered questionnaires available to evaluate
sexual dysfunction. It is of paramount importance to obtain
baseline pre-treatment data, as well as long-term follow-up
data (32-35).

Thus, the first objective of the present study was to gain a
better understanding of the frequency and clinical course of
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sexual function and depression among Greek patients with
either breast cancer or pelvic tumors who receive curative
radiotherapy; the second objective was to examine the
interrelations of those variables at three points in time.   

Patients and Methods
Patients. The study was initiated in April 2006 and completed in
September 2008. This is a prospective, single-centre clinical study
approved by the Ethics Committee of the University Hospital
(Protocol 105/3.4.06). 

All patients had to meet the following eligibility criteria for
inclusion in the study: histologically confirmed carcinoma of breast,
prostate, urinary bladder, anus, uterus or rectum; no contraindication
to external beam definitive RT (EBRT); ability to understand Greek;
have a sexual partner during the period of the study; ability to attend
the follow-up assessments.

Patients who had undergone RT in the past in the anatomic
region of the thorax or pelvis, those with previous cancer (except
basal cell carcinoma of the skin or in situ cervical carcinoma) and
those with metastatic disease (stage IV) were excluded from the
study. A radiation oncologist approached all patients fulfilling the
inclusion criteria to assess their interest in participating in the study.
After the initial consultation at the RT Department, all patients
fulfilling the inclusion criteria were consecutively approached at
random by a radiation oncologist and were informed in detail about
the study. Prior to study participation, all patients signed an
informed consent form.

Patients’ sexual function and depression were evaluated prior to
(phase 1), at the end of (phase 2), and 12 months after the
completion of RT (phase 3). The evaluation included an interview
and the completion of patients’ self-reported questionnaires in the
presence of two physicians, a radiation oncologist and a psychiatrist.
Sociodemographic data were elicited from patients and disease-
related information was obtained from the doctors or from the
hospital charts.

Radiotherapy. All patients underwent EBRT daily, five times per
week, which was administered by a linear accelerator. The dose per
fraction to target volume ranged from 1.8 to 2.0 Gy and the total
dose ranged from 50 to 70 Gy, depending on the histological type of
the neoplasm. The dose was prescribed at the isocenter, according to
the International Commission on Radiation Units and Measurements
reference point (36). 

Instruments (in order of administration). Depression severity was
measured with the Greek 24-item version of the Hamilton
Depression Rating Scale (HDRS24). This is a widely used observer
rating scale, particularly thorough in the assessment of the somatic
symptoms of depression. The HDRS includes 24 items rated on a
scale of 0-2 or 0-4 (total score range: 0-76). Cut-off scores often
applied are: 0-7 no depression, 8-13 mild, 14-18 moderate, 19-22
severe, 23 and above very severe (37). 

Male sexual function was measured with the International Index
of Erectile Function (IIEF) (34). The IIEF is a 15-item validated,
multidimensional, self-administered questionnaire that includes five
domains: erectile function (EF), orgasmic function (OF), sexual desire
(SD), intercourse satisfaction (IS) and overall satisfaction (OS). The
response to each question is given a numerical value of 0–5 or 1–5
and the sum of the values is the domain score. Higher scores indicate

better sexual function. A score less than or equal to 25 characterizes
erectile dysfunction (ED). In addition, severity of ED can be classified
into five diagnostic categories: no ED (EF score=26-30); mild ED (EF
score=22-25); mild to moderate (EF score=17-21); moderate (EF
score=11-16); and severe (EF score=6-10).

The Female Sexual Function Index (FSFI) is a validated 19-item
questionnaire designed to evaluate female sexual function. It
includes six domains: desire, arousal, lubrication, orgasm,
satisfaction and pain. Each domain is scored on a scale of 0 (or 1)
to 5 (range for items 1, 2, 15 and 16=1-5), and was calculated as
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Table Ι. Patients’ demographic and clinical characteristics.

All, n (%) Females, n (%)  Males, n (%)  

138 (100) 90 (65.2) 48 (34.8)
Mean age, years 58.2 (29-84) 53.9 (29-81) 66.3 (31-84)
Cancer diagnosis 

Breast 72 (52.2) 72 (79.9) -
Lung 3 (2.2) - 3 (6.2)
Prostatic 18 (13) - 18 (37.4)
Urinary bladder 3 (2.2) - 3 (6.2)
Rectal 28 (20.3) 7 (7.7) 21 (43.7)
Chordoma 1 (0.7) - 1 (2.0)
Anal 4 (2.9) 2 (2.2) 2 (4.1)
Uterine 9 (6.5) 9 (9.9) -

Stage of disease
I 32 (23.2) 30 (33.3) 2 (4.1)
II 60 (43.5) 30 (33.3) 30 (62.4)
III 46 (33.3) 30 (33.3) 16 (33.3)

Chemotherapy 
Yes 92 (66.7) 65 (72.2) 27 (56.2)
No 27 (19.6) 24 (26.6) 3 (6.2)
Hormonotherapy 19 (13.8) 1 (1.1) 18 (37.4)

Financial status
>500 € per month 118 (85.5) 76 (84.4) 42 (87.4)
≤500 € per month 20 (14.5) 14 (15.5) 6 (12.4)

Residence 
Village 33 (23.9) 16 (17.7) 17 (35.4)
Town 105 (76.1) 74 (82.2) 31 (64.5)

Smoking (n/day) 
>10 38 (27.5) 22 (24.4) 16 (33.3)
≤10 2 (1.4) 2 (2.2) -
No 98 (71) 66 (73.3) 32 (66.6)

Alcohol abuse
Yes 20 (14.5) 4 (4.4) 16 (33.3)
No 118 (85.5) 86 (95.5) 32 (66.6)
Marital status

Married 113 (81.9) 72 (79.9) 41 (85.4)
Unmarried 12 (8.7) 6 (6.6) 6 (12.4)
Divorced 3 (2.2) 3 (3.3) -
Widowed 10 (7.2) 9 (9.9) 1 (2)

Type of surgery
Biopsy 32 (23.2) 4 (4.4) 28 (58.3)
Conservative 53 (38.4) 53 (58.8) -
Radical 53 (38.4) 33 (36.6) 20 (41.6)

Performance status 
0 91 (65.9) 70 (77.7) 21 (43.7)
1 44 (31.9) 20 (22.2) 24 (49.9)
2 3 (2.2) - 3 (6.2)



previously described by Rosen et al. (35). The maximum score for
each domain is 6, the maximum total score is 36 and the minimum
2. While higher scores indicate better sexual function, a domain
score of zero indicates no sexual activity during the past month. A
score less than 26.55 denotes sexual dysfunction.

Statistical analyses. All statistical analyses were performed using
the statistical software SPSS version 17 (SPSS Inc. Chicago, IL,
USA). Since the majority of our variables were not normally
distributed, non-parametric statistics were applied. Medians and
ranges were used for descriptive purposes as the data failed to meet
the assumption of a normal distribution. The Friedman test was used
to detect fluctuations at different time points. Post-hoc pair-wise
comparisons were performed by applying the Wilcoxon sign-rank
test after controlling for type 1 error using Holm’s sequential
Bonferroni method. The Spearman r correlation coefficient was
calculated to assess the relationship between continuous variables
(sexual function and depression). Univariate regression models were
used to assess the effects of various factors on sexual function,
while multivariate models were applied to study the simultaneous
effect. The statistical significance level was set at α=0.05.

Results
Patients. Out of the 174 patients initially assessed, 138
agreed to participate in the study. Patients who refused to
participate in the study believed that sexual function was
either a taboo issue or less important than survival from
cancer. Forty-eight men (34.8%) and 90 women (65.2%)
were included (acceptance rate=79.3%). A total of 399
structured interviews were held and analyzed by the end of
the study. The evaluation included an interview and the
completion of patients’ self-reported questionnaires in the
presence of a radiation oncologist and a psychiatrist. The
basic demographic and clinical patients’ characteristics are
given in Table I. Seven patients died, six developed
metastatic disease and two refused to attend the follow-up.

Depression over time. The first part of our analysis focused on
the rates and clinical course of depression over time. As shown
in Table II, 53% of all patients reported some kind of
depressive symptomatology at phase 1. There were no
significant changes in the percentage of patients who

experienced severe depression at the three time points, with
the exception of male patients at phase 2 for whom data
showed an increase in the percentage of ‘very severe’
depression. However, the overall percentage of non-depressive
patients increased from phase 1 (47%) to phase 3 (58%),
although insignificantly.

Sexual function in females. Overall, the analysis revealed that
80% of women experienced sexual dysfunction at phase I.
For all women, an improvement was observed in all
parameters of the FSFI, i.e., arousal, desire, lubrication,
orgasm, pain, and satisfaction over the course of the study.
FSFI total scores at phase 3 were higher compared to those
at phase 1 and 2 (p<0.05, Table III). 

Patient age was found to play a role in sexual function,
that is, lower scores for all domains were observed for
females older than 65 years of age compared to their younger
counterparts. The differences were significant at all three
study phases (p<0.001).

The disease stage influenced FSFI scores in certain
domains. Women with stage III disease achieved lower
scores compared to those with stage II disease. At phase 1,
the differences were marginal for FSFI total (p=0.073),
arousal (p=0.056), pain (p=0.084) and satisfaction
(p=0.056). At phase 2, the differences of the above
parameters along with desire and orgasm gained statistical
significance (p<0.05), while at phase 3, all the scores were
statistically different (p<0.05).

Neither chemotherapy nor type of surgery appear to affect
sexual function. Married women achieved higher scores in all
parameters of FSFI compared to unmarried ones (p<0.05).
Patients with ECOG PS=0 presented higher total FSFI scores
at phase 3 compared to those with PS=1 (p<0.05).

Sexual function in males. Although the incidence of severe
ED in all three phases of the study was impressive (Table
IV), it remained stable over time (severe ED=79.2% phase
1, 82.2% phase 3). However, only in SD was the difference
statistically significant, particularly at phase 1 and 3
(p<0.05). The scores of IIEF domains are given in Table V. 
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Table II. Severity of depression over the study period for both sexes.

Depression Males (%) Females (%) Overall (%)
severity

Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3 Phase 1 Phase 2 Phase 3
n=48 n=45 n=41 n=90 n=87 n=88 n=138 n=132 n=129

None 54.2 37.8 58.5 43.3 46.0 58.0 47.1 43.2 58.1
Mild 18.8 22.2 22.0 30.0 26.4 23.9 26.1 25.0 23.3
Moderate 10.4 17.8 4.9 10.0 9.2 5.7 10.1 12.1 5.4
Severe 6.3 2.2 4.9 6.7 6.9 2.3 6.5 5.3 3.1
Very severe 10.4 20.0 9.8 10.0 11.5 10.2 10.1 14.4 10.1



Patient age influenced sexual function in phase 2. The
percentage of severe ED were slightly increased in males
>65 years of age (severe ED: 57.8% >65 years, 26.7% <65
years). Better sexual function was reported in patients <65
years of age for almost all parameters apart from OS and IS
in phase 3. 

It was observed that PS=0 affected all parameters of IIEF
positively, but only in EF was it statistically significant
during phase 1 and 2 (p<0.05). 

Unmarried patients scored higher in certain parameters of
IIEF compared to married participants. In particular, they
presented better scores at a statistically significant level in

EF in phase 2 and 3, in OF in phase 2 and in OS during
phase 1 and 2 (p<0.05). Finally, ED was unrelated to the
primary lesion, other treatments (i.e., chemotherapy or
hormonal therapy) and stage of disease. 
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Table III. Median scores of Female Sexual Function (FSFI) domains in
all females from baseline (prior to radiotherapy, phase 1) to end of
follow-up (at 12 months postradiotherapy, phase 3).

FSFI domain Phase 1 Phase 2 Phase 3
n=90 n=86 n=88

Arousal Median 0a 0b 2.4a,b

Min 0 0 0
Max 6 6 6
25th 0 0 0
75th 3.6 3.9 4.5

Desire Median 1.2a 1.2b 2.4a,b

Min 1.2 0.6 1.2
Max 6 5.4 5.4
25th 1.2 1.2 1.2
75th 2.5 3 3.6

Lubrication Median 0a 0b 2.7a,b

Min 0 0 0
Max 6 6 6
25th 0 0 0
75th 4.8 5.1 5.1

Orgasm Median 0a 0b 3a,b

Min 0 0 0
Max 6 6 5.2
25th 0 0 0
75th 4 4 4.4

Pain Median 0a 0b 4a,b

Min 0 0 0
Max 6 6 6
25th 0 0 0
75th 6 6 6

Satisfaction Median 2.4a 2.4b 3.4a,b

Min 0.8 0.8 0.8
Max 6 6 6
25th 1.2 1.6 2.4
75th 4.8 4.8 5.2

Total Median 3.6a 3.6b 18.8a,b

Min 2 1.4 2
Max 35.2 34.6 34.6
25th 2.8 2.8 3.6
75th 25.3 26.4 28.5

Values within a row with different superscript letters (a, b) are
significantly different at p<0.05.

Table IV. Incidence of erectile dysfunction  in males from baseline (prior
to radiotherapy, phase 1) to end of follow-up (at 12 months
postradiotherapy, phase 3).

Phase 1 Phase 2 Phase 3

n % n % n %

Dysfunction 45 93.8 86 91.1 44 97.8
Normal 3 6.3 4 8.9 1 2.2
Mild 2 4.2 1 2.2 2 4.4
Mild-moderate 2 4.2 - - 2 4.4
Moderate 3 6.3 2 4.4 3 6.7
Severe 38 79.2 38 84.4 37 82.2

Total 48 100 45 100 45 100

Table V. Scores of International Index of Erectile Function (IIEF)
domains from phase 1 to phase 3.

IIEF domain Phase 1 Phase 2 Phase 3
n=48 n=45 n=42

EF Median 1 1 1
Min 1 1 1
Max 29 30 30
25th 1 1 1
75th 6.5 4 2

OF Median 0 0 0
Min 0 0 0
Max 10 10 10
25th 0 0 0
75th 2 0 0

SD Median 4a 3 3a

Min 2 1 2
Max 10 10 10
25th 2 2 2
75th 7 6 6

IS Median 0 0 0
Min 0 0 0
Max 13 15 15
25th 0 0 0
75th 0 0 0

OS Median 6 7 6
Min 2 2 2
Max 9 10 10
25th 5 5 5
75th 7 7 7

EF, Erectile function; OF, orgasmic function; SD, sexual desire; IS,
intercourse satisfaction; OS, overall satisfaction. asignificant difference
(p<0.05) between phase 1 and 3.



Relationships between sexual function and depression. The
final stage of our analysis revealed almost no significant
relationships between FSFI, IIEF and HDRS24 at the three
points in time.

Discussion

To our knowledge, this is the first prospective examination
in Greece and among the few prospective studies in the
literature to evaluate sexual function using specific
instruments in various subgroups of cancer patients treated
with RT. The main findings to emerge were the high
percentage of sexual dysfunction recorded in both sexes at
baseline and at all follow-ups. Interestingly, in the pelvic
tumor group, no difference was observed between patients
who underwent RT compared to those who received
concurrent chemo-RT. Similar results have been reported by
Pietrzak et al. in a randomized phase III study with 316
patients. The authors observed no difference in the
parameters of QoL and sexual function between preoperative
RT and chemo-RT (38). 

Our results indicate that age plays an important role in
sexual function for both sexes. Higher incidence of sexual
dysfunction was observed in patients >65 years old
compared to their younger counterparts. This corresponds
well with the literature, which documents that in the general
population, aging has a negative effect on sexual function.
Nevertheless, older adults consider sexual function an
important element of their QoL (39-42).

In the present study, the analyses showed that married
females and unmarried males reported overall better sexual
function compared to unmarried females and married males.
Several investigations have postulated that in the general
population, the absence of a sexual partner, and not
necessarily the marital status, is a risk factor for the
appearance of sexual dysfunction (43). For example, a
retrospective study by Shabsigh et al. investigated sexual
activity in males with ED treated with tadalafil and found
that the timing of sexual intercourse attempts were equal in
married and unmarried patients (44). 

The present study reports that 12 months after the
initiation of RT, the incidence of severe ED in males was
82.2%. To our knowledge, this is among the highest that has
been reported thus far in the literature. Incrocci et al.
reported that the incidence of ED in prostate cancer patients
post-RT range from 7% to 72% (19, 20). Our results
contradict previous studies that have reported that hormonal
therapy negatively influences EF (45-48), with the exception
of a study by Chen et al., who reported no adverse effects of
hormonal therapy on EF (49). There are three possible
explanations for these different results: first, the small
percentage of prostate cancer patients included in our study
(13%); second, the median age of this subgroup of patients,

which was 78.5 (range 56-80) years; and third, all of our
patients commenced neoadjuvant hormonal therapy before
the initiation of RT, so at the time of baseline assessment
(phase 1) they had likely already suffered impaired sexual
function as an adverse effect of hormonal treatment.

Regarding the possible effects of tamoxifen on the sexual
function of women, a number of studies suggest a negative
effect of antiestrogen treatment on sexual function in breast
cancer patients, implying that this treatment disrupts sexual
function by causing premature menopause, with estrogen
loss leading to vaginal atrophy and androgen loss perhaps
reducing sexual desire and arousability (50-52). In our study,
only one patient out of the 72 breast cancer patients received
hormonal therapy, making the drawing of meaningful
conclusions impossible.

In general, we consider IIEF and FSFI useful tools for the
estimation of sexual function in cancer patients treated with
RT. A disadvantage of these questionnaires is that they
record sexual function in the “last four weeks” (53). The
time interval from diagnosis until a patient receives RT can
be up to four weeks. During this period, the patient is
overwhelmed by the symptoms of their disease and the
adverse effects of prior treatment that may influence their
sexual life to a great extent. We think that the high incidence
of sexual dysfunction recorded prior to RT is probably due to
this fact.

Finally, although no significant changes emerged in
depression rates over time, almost a quarter of our patients
experienced severe levels of depression at the beginning of
treatment and continued to do so twelve months post-
treatment. The symptomatology rates observed correspond
well with an earlier study of our group (2) and are
comparable to those reported in other countries (54, 55). Our
findings are in line with the literature, which argues that once
depression appears, it persists even after treatment is
completed (56). In all likelihood, the limited correlations
observed between depression and sexual function may in part
be attributable to the fact that sexual function or dysfunction
is multidimensional. That is, sexual dysfunction may be the
result of the disease itself, age, adverse effects of medication,
previous treatment modalities or even the interplay between
cultural, environmental, neurophysiological, endocrine and
relationship factors alongside mood (57).

Our study suffers from certain limitations. Firstly, the
sample and subgroup sizes make comparisons among
treatment groups difficult. Secondly, different surgeons
operated on the patients with pelvic tumors, making the
application of nerve-sparing techniques difficult in all
patients. Thirdly, our analysis did not include medical co-
morbidities, which in turn might have affected QoL and
sexual function. The fourth limitation concerns the use of
FSFI, which, albeit criticized as not being the most suitable
instrument for sexually inactive participants, has thus far
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been the sole validated instrument for assessing sexual
function available in Greek.  

It is now well documented that the majority of cancer
patients welcome the provision of well-structured oral and
written information about various aspects of their treatment
and everyday life, including sexual issues (53, 58-61). It is
still rather common among physicians to be reluctant to ask
direct questions about a patient’s sexual life, believing that
this is either a violation of their personal life or that sexuality
is not part of the presenting problem, or that they are not
adequately trained to deal with sexual concerns (57, 62). 

Although there is a tendency to consider sexual issues as
taboo, our study found that cancer patients’ opinions are
different. Patients expressed a great desire to discuss and
disclose information concerning their sexual life, as shown
by the high percentage of study participants (i.e., 79.3%). As
has been shown in many studies, there are now effective
interventions available for sexual dysfunction. The European
Association of Urology recommends a treatment algorithm
for ED in males. Treatment approaches include the use of
medications (PDE5 inhibitors) and the use of devices
(vacuum constriction device to the penis), or even penile
prosthesis implantation as a third-line therapy (63). For
females, local treatments with vaginal estrogen preparations
have been used for the treatment of atrophic vaginitis (64,
65), as have dilators and self-stimulators that can be used on
a regular basis with a lubricant for vaginal stenosis. Clitoral
stimulators can be prescribed for females with a history of
cervical, rectal and vaginal cancer. Schroder et al. studied
females who received RT for cervical cancer and had therapy
with a clitoral stimulator. They found that a few months after
therapy, there was improvement in sexual desire, arousal,
orgasm and satisfaction (66, 67). A significant number of
patients who suffer from sexual dysfunction wish to receive
treatment (19, 20, 68-70).

Conclusion

Overall, the current study showed that the majority of
patients with cancer treated with RT experienced intense
sexual dysfunction. We conclude that cancer patients
undergoing RT experience an important degree of sexual
dysfunction and depression which the radiation oncologist
should not overlook. Evaluation and the treatment of these
dysfunctions should be included in the standard routine
approach to cancer patients, offering them holistic care. In
modern Oncology, sexuality constitutes a promising field for
further research with the aim of devising proper interventions
to enhance patients’ total function.
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