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ABSTRACT: Background: Sexual dysfunction in
women with Parkinson’s disease is poorly understood
and research in this area is scarce. The objectives of
this study were sexual function characterization in
female Parkinson’s disease patients, description of sex-
ual dysfunctions, correlation with disease characteris-
tics, and comparison with matched healthy controls.
Methods: Social and demographic data from consec-
utive female patients with Parkinson’s disease and
matched healthy controls were collected. The following
instruments were used: UPDRS, the Hoehn and Yahr
scale, the Beck Depression Inventory-II, the Female
Sexual Function Index, and the Sexual Dysfunction
Inventory. The only exclusion criterion was cognitive
deterioration precluding comprehension of the study
scope and its instruments.
Results : Of the 95 patients identified, 61 were includ-
ed. Mean age was 66 years (range 40—89 years), and
mean disease duration was seven years (range 1-18
years). Twenty-nine presented an akinetic-rigid syn-
drome, 25 tremoric disease, and, the remaining, a

mixed type of disease. Mean “on” total/part III UPDRS
scores were 46 6 15.0 and 31 6 8.9. Sexual dysfunction
was present in 86.9% of patients and 79.0% of con-
trols, according to the Female Sexual Function Index
(p < .01), and in 57.4% of patients and 22.6% of con-
trols, according to the Sexual Dysfunction Inventory
(p < .001). Multivariate binary logistic regression identi-
fied age and depressive symptoms as positive predic-
tors in the severity of sexual dysfunction. Disease
duration, UPDRS part III score, Hoehn and Yahr stage,
and antiparkinsonian medication did not show signifi-
cant predictive value.
Conclusions: Sexual dysfunction is more prevalent
in women with Parkinson’s disease than in controls and
is predicted by older age and severity of depressive
symptoms. VC 2016 International Parkinson and Move-
ment Disorder Society
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Nonmotor symptoms are relevant contributors to
disability and quality-of-life deterioration in Parkin-
son’s disease (PD) patients.1 However, they remain
frequently underrecognized and inadequately treated.2

Sexual complaints are usually included in the broader
category of autonomic nonmotor symptoms, although
their etiology is suspected to be multifactorial.3,4

Apart from dysautonomia, it is believed that motor
disability, fatigue, apathy, depression, anxiety, and
antiparkinsonian medication play important roles in
sexual dysfunction genesis.5-8 There is a lack of
research at the pathological level, although it has
recently been demonstrated that a-synuclein inclusions
are present in axons in the anterolateral funiculus of
the spinal cord of PD patients, with an increasing den-
sity from cervicothoracic to lumbosacral segments,
which leads to the argument that this type of a-
synuclein axonopathy may also contribute to sexual
dysfunction.9 Underrecognition of sexual dysfunction
in PD patients is reinforced by the lack of appropriate
assessment tools. The available instruments assessing
nonmotor symptoms only devote two questions to sex-
ual symptoms, rendering a very reductive perspective
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of this issue.10 In clinical practice, management of PD
patients tends to be focused on motor symptoms,
whereas sexual function is an issue rarely raised, both
by neurologists and patients.11,12 There may be an erro-
neous assumption that PD patients, being generally
middle-aged or elderly, are not concerned about sexual
dysfunction.5 Also, the subject of sexuality in older
people remains a taboo in many cultures, particularly
among women.13 There is, indeed, a decline in sexual
activity with aging.14 However, despite this, among
women who still have a partner and within the age
classes of 65 to 74 and 75 to 85, there are about 40%
and 17%, respectively, still sexually active.15 Both men
and women who rate their health as poor are less likely
to be sexually active and report sexual problems more
frequently.14,15 Nevertheless, sexual issues are seldom
discussed with physicians, and women are less likely
than men to do so.14 Moreover, physician-patient com-
munication concerning sexuality is generally poor. Rea-
sons pointed out for this include the unwillingness of
both patients and physicians to talk about the subject,
sex and age differences between patients and their doc-
tors, and social prejudices and stereotypes regarding
women’s and older people’s sexuality.11,16

In line with the scarcity of attention given to sexual-
ity and sexual dysfunction in the general female popu-
lation, the investigation of sexual dysfunction in PD
patients is limited to a few published studies, which
generally do not present a standardized methodology
and tend to include both male and female patients,
ignoring sex differences in sexual functioning.17-19

There is only one published article focusing specifically
on women with PD, which included 27 patients, and
concluded that female PD patients were more likely to
be dissatisfied with their sexual life, when compared
with age- and marital status-matched controls. In
addition, they suffered more from a decrease in libido,
vaginal tightness, and involuntary urination during
intercourse.20 Another study examined a group of 103
PD patients of both sexes, using separate question-
naire sets for each sex, concluding that depression and
anxiety play important roles in sexual function of
female PD patients.21 Because our knowledge of sexu-
al dysfunction in women with PD is so scarce, the
approved measures for its treatment are virtually non-
existent.22 The American Academy of Neurology pub-
lished a guideline concerning nonmotor symptoms
treatment, but the only recommendation for sexual
dysfunction treatment is sildenafil for men with erec-
tile dysfunction.23

Objectives

The objectives of this study were to provide a better
understanding of sexual function in female PD
patients and to establish predictive factors for sexual
dysfunction.

Methods

Study Design and Population

The local ethics committee approved the study.
Written informed consent was obtained from all par-
ticipants, and the principles outlined in the Declara-
tion of Helsinki were followed. Female PD patients,
diagnosed according to UK Parkinson’s Disease Socie-
ty Brain Bank clinical diagnostic criteria,24 were con-
secutively recruited from an outpatient movement
disorders clinic by two physicians who were not
involved in the management of their illness. Of 95 eli-
gible patients, 12 were excluded because of cognitive
deterioration precluding study comprehension, and 22
declined participation citing lack of time (n 5 12), lack
of interest (n 5 9), or celibacy (n 5 1). Assessments
were conducted on the same day following routine
neurological consultation. Motor evaluation was per-
formed by the consulting neurologist, who was
unaware of the patients’ participation. After the con-
sultation, the study’s objectives were explained and
consent was obtained by a neurologist and a psychia-
trist, who gathered the remaining data to maintain
confidentiality and anonymity. The control group was
recruited from the waiting room of an orthopedics
outpatient clinic (n 5 62) and was matched to the sub-
jects for social and demographic characteristics. They
were either patients being followed for nondisabling
hand or shoulder problems (n 5 11) or were otherwise
healthy women accompanying relatives in the waiting
room (n 5 51).

Measures

Social and demographic information was collected,
including age, ethnic background, residency (rural or
urban), educational level, religion, and marital status.
Clinical variables, retrospectively obtained from clinical
records, included age of onset, disease duration, disease
subtype (akinetic-rigid, tremoric, or mixed), current
antiparkinsonian medication, “on” total Unified Parkin-
son’s Disease Rating Scale (UPDRS) score,25 and
Hoehn and Yahr (H&Y) stage.26,27 Comorbidities, oth-
er current medication and menopausal status were also
obtained from patients and controls.

Instruments

Sexual function was characterized in patients and
controls using two instruments: the Female Sexual
Function Index (FSFI) and the Sexual Dysfunction
Inventory (SDI). The FSFI is a brief multidimensional
self-report questionnaire concerning female sexual
function. It includes 19 questions, assessing six
domains of female sexual function (desire, arousal,
lubrication, orgasm, satisfaction, and pain) pertaining
to the previous month. Each answer is given between
0/1 and 5. Scores of individual items that comprise a

V A R A N D A E T A L

2 Movement Disorders, Vol. 00, No. 00, 2016



domain are added, and the sum is multiplied by the
domain factor. The sum of the six domain scores results
in the full scale score, which ranges between 2 and 36,
the latter meaning no sexual dysfunction, as increasing
scores indicate better sexual function.28 Although vali-
dated for the Portuguese population, no cutoff has yet
been identified in this population.29 Therefore, the origi-
nal> 26.5 cutoff was used.30 The female version of the
SDI is a semistructured interview that specifically evalu-
ates each of the sexual dysfunction dimensions included
in the Diagnostic and Statistical Manual of Mental Dis-
orders, 4th edition (DSM-IV).31 It also provides data
regarding sexual orientation, current and past relation-
ships, frequency of sexual behaviors (intercourse, outer-
course, and masturbation), and past unwanted sexual
experiences.32 This instrument facilitates the assignment
of consistent and valid clinical diagnoses, based on crite-
ria defined by the DSM-IV.31 As with the FSFI, this
interview is translated into the Portuguese language.33

Severity of depression was assessed, both in patients
and controls, using the Beck Depression Inventory-II
(BDI-II), which is a 21-question self-report question-
naire, comprising symptoms of depression (such as sad-
ness), cognitions (such as guilt), and physical symptoms
(such as fatigue). In this last category, a question is
included (item 21) related to “loss of interest in sex.”
Every question has a set of at least four possible
answers, ranging in intensity. Each is assigned a value
from 0 to 3, and a total score is calculated through the
sum of all individual values.34,35 For the Portuguese
population, a score of 0 to 11 indicates minimal depres-
sion, 12 to 17 indicates mild depression, 18 to 23 indi-
cates moderate depression, and 24 to 63 corresponds to
severe depression.36

Statistical Analysis

Distribution normality was assessed through the
Kolmogorov-Smirnov test. Independent-sample t,
Mann-Whitney, chi-square, or Fisher tests were used
to determine group differences in demographic and
clinical variables, depending on the comparison and
test assumption. Multivariate binary logistic regression
was used to calculate predictive factors of sexual dys-
function in PD patients. The dependent variable was
defined as sexual dysfunction, as determined by a FSFI
total score less than 26.5. As covariates, we included
clinical and demographic variables, either flagged as
significant in the univariate group analysis or consid-
ered biologically meaningful. All statistical analyses
were performed using SPSS, version 20 (IBM), with
the statistical threshold for significance set at 0.05.

Results

As shown in Table 1, mean age of the 61 female PD
patients included was 66 years (range 40-89 years). The

majority lived in rural areas (60.7%) and had an ele-
mentary education (75.4%). Most patients were married
(67.3%). Mean age of the 62 controls was 63 years
(range 35-84 years). The majority lived in rural areas
(53.2%) and had an elementary education (61.3%).
Most of them were married (72.6%). All subjects and
controls were white, and the majority were Catholics.

Clinical characteristics are shown in Table 2. Mean
age at PD onset was 59 years, and mean disease dura-
tion was seven years. Patients were evenly distributed
among different types of disease. All but one, having
undergone deep brain stimulation, were currently tak-
ing dopaminergic medication. Most patients were in
H&Y stage two or three H&Y stage 2 or 3 (n 5 53).
Concerning comorbidities, 36 patients (59.0%) had a
diagnosis of depression or were being treated at a
psychiatric outpatient clinic because of depressive
symptoms, whereas 28 (45.9%) were taking antidepres-
sants, mostly selective serotonin reuptake inhibitors or
serotonin and norepinephrine reuptake inhibitors. Seven
controls (11.3%) had also been diagnosed with major
depression and were taking antidepressants (p< .001).
Patients’ mean BDI-II score was 8.5 6 7.2 (range 0-34).
Sixteen patients (26.2%) presented a total score of at
least 12, indicating the presence of mild to severe
depressive symptoms. Regarding item 21 from the
BDI-II, “loss of interest in sex,” 27 patients (44.3%)
answered they had not noticed any recent change in
interest in sex, seven (11.5%) said they were less
interested in sex than they used to be, five (8.2%)
were much less interested in sex, and 22 (36.1%) had
completely lost interest in sex. Therefore, 56% of our
subjects reported less interest in sex on BDI-II. Control
population mean BDI-II score was 6.2 6 4.0
(range 0-20), and six controls (9.7%) scored 12 or

TABLE 1. Demographic characteristics of PD patients and
controls

Demographic

characteristics

Patients

(n 5 61)

Controls

(n 5 62)

Group

comparison

p value

Age (years), mean6 SD 66.46 11 63.36 11 .140
Habitation area, % rural 60.7 53.2 .405
Educational level, % .100

Illiteracy 4.9 11.3
1 to 4 years 75.4 61.3
5 to 9 years 13.1 22.6
10 to 12 years 1.7 1.6
College degree 4.9 3.2

Marital status, % .712
Married 67.3 72.6
Widow 18.0 16.2
Divorced 6.6 3.2
Single 4.9 1.6
Domestic partnership 1.6 3.2
Dating 1.6 3.2

SD, standard deviation.
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more, which indicated mild to moderate depressive
symptoms. With respect to item 21, 47 controls
(75.8%) claimed less interest in sex. Both severity of

depressive symptoms and answers to item 21 did not
significantly differ between patients and controls.

Table 3 shows overall sexual function of patients
and controls. All patients defined themselves as exclu-
sively heterosexual, and most had a current partner
(70.5%). At the time the study was conducted,
according to SDI, the majority of PD patients did not
have regular intercourse with their partner (60.7%).
Of these, two (5.4%) had outercourse (or nonpenetra-
tive sexual activities), and none practiced masturba-
tion. All controls were exclusively heterosexual. Most
had a current partner (77.4%). The majority had regu-
lar intercourse with the partner (64.5%). Of those
who did not, eight (36.4%) had outercourse, and
none practiced masturbation. Hence, PD patients were
less likely to be sexually active, either regarding inter-
course (p 5 .007) or outercourse (p 5 .001).

Sexual dysfunction assessment tools revealed the fol-
lowing: 52 patients (86.9%) had total scores less than
26.5 on the FSFI, indicating the presence of sexual
dysfunction; 35 patients (57.4%) met diagnostic crite-
ria for at least one type of sexual dysfunction, accord-
ing to the SDI; and 20 (32.8%) met diagnostic criteria
for more than one. Furthermore, the SDI identified the
following subtypes of sexual dysfunction in PD
patients (not mutually exclusive): hypoactive sexual
desire disorder in 16 (26.2%), sexual aversion disorder
in three (4.9%), sexual arousal disorder in 17
(27.9%), orgasmic disorder in 16 (26.2%), dyspareu-
nia in 11 (18.0%), and vaginismus in one (1.6%). In
turn, controls scored significantly higher in total FSFI
(p< .01) and in individual domains of arousal
(p 5 .041), orgasm (p 5 .018), and satisfaction

TABLE 2. Clinical characteristics of PD patients and
controls

Clinical characteristics

Patients

(n 5 61)

Controls

(n 5 62)

Group

comparison

p value

Disease duration (years),
mean6 SD

7.36 4.5 -

PD clinical phenotype, % -
Akinetic-rigid-dominant 47.6 -
Tremor-dominant 40.9 -
Mixed 11.5 -

Dopaminergic drugs, % -
Levodopa 88.5 -
Dopamine agonists 57.4 -
Monoamine oxidase inhibitors 21.3 -

UPDRS II score, mean6 SD 11.06 6.4 -
On UPDRS III score, mean6 SD 30.86 9.0 -
Median H&Y stage 2.0 -
Physical comorbidities, % 85.3 64.5 <.001
Depression 59.0 11.3 <.001
Cardio- or cerebrovascular
disease

13.1 32.3 <.01

Gynecological 3.2 38.7 <.001
Neoplastic 9.8 4.8 .179
Degenerative osteoarticular 6.6 9.7 .447

Antidepressants, % 45.9 12.9 <.001
BDI-II total score, mean6 SD 8.56 7.2 6.26 4.0 .155
Postmenopausal, % 91.8 88.7 .098

SD, standard deviation; PD, Parkinson’s disease; UPDRS, Unified Parkin-
son’s Disease Rating Scale; H&Y, Hoehn and Yahr; BDI-II, Beck Depression
Inventory-II.

TABLE 3. Sexual characterization of PD patients and controls

Sexual characteristics Patients (n 5 61) Controls (n 5 62)

Group comparison

p value

Current relationship, yes % 70.5 77.4 .466
Monthly sexual activity with partner, % .007
0 60.7 35.5
1-5 times 23.0 37.1
6-10 times 11.5 19.3
More than 10 times 4.8 8.1

Monthly outercourse activity with partner, % .001
0 68.8 32.2
1-5 times 6.6 21.0
6-10 times 8.2 21.0
More than 10 times 16.4 25.8

FSFI, mean6 SD 10.26 10.3 14.76 11.3 .006
Sexual dysfunction diagnosis on SDI, % 57.4 22.6 < .01
Sexual dysfunction subtypes, % of total
Hypoactive sexual desire disorder 26.2 8.1
Sexual aversion disorder 4.9 4.8
Sexual arousal disorder 27.9 11.3
Orgasmic disorder 26.2 9.7
Dyspareunia 18.0 11.3
Vaginismus 1.6 0

SD, standard deviation; FSFI, Female Sexual Function Index; SDI, Sexual Dysfunction Inventory.
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(p 5 .001). Individual scores in desire, lubrication, and
pain domains were not different from those of the
patients. Forty-nine controls (79.0%) had a total FSFI
score less than 26.5, which was not significantly differ-
ent from PD patients (p 5 .482). Fourteen met diagnos-
tic criteria for at least one type of sexual dysfunction in
SDI (22.6%), and eight received a diagnosis of more
than one dysfunction (12.9%). Therefore, according to
the SDI, sexual dysfunction was significantly more
prevalent in PD patients than in controls (p< .01). We
have not found any case of hypersexuality.

Group differences analysis of PD patients with and
without sexual dysfunction (see Table 4) showed that
patients with sexual dysfunction were significantly
older, had higher UPDRS-II and BDI-II scores, and
were more frequently taking antidepressants. Compar-
isons of patients with and without sexual dysfunction
regarding other demographic (habitation area, educa-
tional level, marital status) and clinical variables did
not show any significant differences.

We next looked to what degree demographic and
clinical variables predicted the presence of sexual dys-
function in women with PD, as defined by the FSFI.
Multivariate binary regression results showed that
older age (OR, 1.14; 95% CI, 1.02-1.27: p< .05) and
higher frequency of depressive symptoms (OR, 1.54;
95% CI, 1.03-2.29; p< .05) significantly predicted
sexual dysfunction (see Table 5).

Discussion

Our results show that sexual dysfunction is highly
prevalent in female PD patients and more frequent
than in controls. To our knowledge, this is the first
study approaching sexuality in female PD patients
with different but complementary instruments, specifi-
cally developed to assess sexual function in women.
Because of the lack of validated instruments for sexual
function assessment in female PD patients, most

TABLE 4. Group differences analysis of PD patients with and without sexual dysfunction

Demographic, clinical, and sexual characteristics

Without sexual

dysfunction (n 5 8)

With sexual

dysfunction (n 5 53)

Group comparison

p value

Age (years), mean6 SD 586 12 676 10 .029
Disease duration (years), mean6 SD 6.46 3.8 8.16 4.6 .304
PD clinical phenotype, % .420
Akinetic-rigid-dominant 44.4 47.1
Tremor-dominant 55.6 39.2
Mixed 0 13.7

Dopaminergic drugs, % .218
Levodopa 77.7 80.5
Dopamine agonists 88.8 54.9 .099
Monoamine oxidase inhibitors 22.2 11.7

UPDRS II score, mean6 SD 7.26 3.8 11.76 6.5 .053
On UPDRS III score, mean6 SD 28.86 8.5 31.26 9.1 .626
Median H&Y stage 2.0 2.0 .810
Physical comorbidities, % .675
Depression 55.6 58.8 .712
Cardio- or cerebrovascular disease 25.0 11.3
Gynecological 0 3.7
Neoplastic 0 11.3
Degenerative osteoarticular 12.5 5.6

Antidepressants, % 22.2 49.0 .033
BDI-II total score, mean6 SD 2.46 3.2 9.66 7.2 .001
Postmenopausal, % 11.5 80.3 .517
FSFI, mean6 SD 31.36 3.7 6.56 5.6 <.001
Current relationship, yes % 100 66.0 .048
Monthly sexual activity with partner, % .001
0 0 69.8
1-5 times 50 18.9
6-10 times 37.5 7.5
More than 10 times 12.5 3.8

Monthly outercourse activity with partner, % .271
0 50 71.7
1-5 times 0 7.6
6-10 times 25 5.7
More than 10 times 25 15.1

SD, standard deviation; PD, Parkinson’s disease; UPDRS, Unified Parkinson’s Disease Rating Scale; H&Y, Hoehn and Yahr; BDI-II, Beck Depression Inventory-
II; FSFI, Female Sexual Function Index.
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published studies used divergent methodologies, ren-
dering comparison of results very difficult. In addition
to being a female-specific instrument, the FSFI is brief
and easy to apply, and offers the possibility of self-
assessment, facilitating patient compliance and bypass-
ing potential constraints related to this topic. Our
study is further strengthened by the use of the female
version of the SDI, a more detailed instrument, which
provides a complementary qualitative approach to
female sexual function. We decided to use both tests
to suppress their individual liabilities. Alternative
assessment instruments, namely, those used in previ-
ous studies, focus on both male and female aspects of
sexuality and/or are not validated for the Portuguese
population.37,38

As expected, the prevalence of sexual dysfunction
found with each instrument was uneven, resulting in a
difference of almost 30% in patients (87% with the
FSFI, 57% with the SDI) and 60% in controls (79%
with the FSFI, 23% with the SDI). Such discrepancy
may be explained by the nature of each instrument.
Given that with the SDI the identification of a sexual
dysfunction rests on clinical criteria, the diagnosis is
much stricter. To diagnose a particular dysfunction,
according to the DSM-IV, the disturbance is required
to cause marked distress or interpersonal difficulty.31

In fact, it has been demonstrated in previous studies
concerning the general female population that only a
small proportion of sexually dysfunctional women
report distress resulting from this issue.39 Accordingly,
some of the women we studied, patients and controls,
who scored less than 26.5 on the FSFI, experienced no
marked distress and could not have been formally
diagnosed with a sexual dysfunction via the SDI.
Moreover, if a woman, for any reason, has not had
intercourse in the previous month, questions 3 to 14
and 17 to 19, which relate to arousal, lubrication,
orgasm, and pain domains, will all have a score of 0
(no sexual activity or did not attempt intercourse).
Hence, she will have a maximum of 12 on total FSFI,
scoring for sexual dysfunction,28 although she may
not verbalize any signs of sexual dysfunction in a
semistructured interview approach such as the SDI.

This may be the reason why, based on the FSFI cutoff,
there were differences concerning current relationship
status and monthly sexual activity between PD
patients with and without sexual dysfunction (see
Table 4).

The first published study evaluating female PD
patients with a specific female sexuality questionnaire
revealed a 36% prevalence of sexual dysfunction in 11
patients.5 Kummer and colleagues also approached
this issue by analyzing answers to item 21 of the BDI,
and they found loss of libido in 65.6% of the 90 PD
patients included (of both sexes),18 which is compara-
ble to our results. As in this study, we have demon-
strated the predictive value of depression and older
age in sexual dysfunction. In fact, age and depression
have been identified as important predictors of sexual
dysfunction in other previous studies.19-21,40

According to the SDI results, despite most PD
patients having a partner, a large proportion were not
sexually active, unlike controls of the same age and
with the same menopausal and marital status.
Although Patients sexual dysfunction was found to be
independent of PD-related clinical variables (except
UPDRS II score), the fact that matched controls were
significantly more sexually active and had less sexual
dysfunction points to a possible causal role of disease
in sexual dysfunction. Previous studies have suggested
higher UPDRS score18 and H&Y stage41 as relevant
predictors of sexual dysfunction. The relation of sexu-
al dysfunction to PD clinical variables may not have
been shown in our analysis of differences in disease
groups, probably, because there are too many varia-
bles for a relatively small cohort. It is also possible
that age and depression are much more significant
than other variables, as they are known to affect the
sexual function of women in general39,42-45 and with
other chronic neurological diseases.46-48 For instance,
female multiple sclerosis patients also seem to have a
high prevalence of sexual dysfunction (32% in a
recent study of 85 subjects, also using the FSFI).48 As
in our study and others in PD patients, in multiple
sclerosis patients, no correlations have been found
between sexual dysfunction and disease duration,

TABLE 5. Female Parkinson’s disease patients with sexual dysfunction — multivariate analysis using binary logistic
regression

Variables included in the model Odds ratio 95% CI p value

Sexual dysfunction — FSFI< 26.5
Age (for each increment of 1 year) 1.14 1.02-1.27 .026
BDI-II total score (for each increment of 1 point) 1.54 1.03-2.29 .035
Antidepressants (none as reference group) 0.64 0.03-13.6 .777
UPDRS II score (for each increment of 1 point) 1.11 0.84-1.48 .458
On UPDRS III score (for each increment of 1 point) 0.88 0.75-1.03 .112
Disease duration (for each increment of 1 year) 1.04 0.78-1.39 .788

CI, confidence interval; FSFI, Female Sexual Function Index; BDI-II, Beck Depression Inventory-II; UPDRS, Unified Parkinson’s Disease Rating Scale.
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lesion burden, and disability, although a link between
depression and sexual dysfunction in these patients
has also been suggested.49 In fact, a previous diagnosis
of depression was meaningfully more frequent in
female PD patients when compared with controls.
However, the assessment of depressive symptoms
through the BDI-II score did not significantly differ
between groups. Furthermore, previous studies in
depressed female patients revealed a lower prevalence
of sexual dysfunctions compared with what we found
in our cohort of PD patients — in 100,000 depressed
women, 17.7% had hypoactive sexual desire disorder,
3.4% sexual aversion disorder, 5.8% sexual arousal
disorder, and 7.7% orgasmic disorder.50 Almost half
of our patients were taking antidepressants, which is
also an important aspect, given that some of these
drugs, especially serotoninergic ones, may cause sexual
side effects, such as decreased libido, arousal difficul-
ties, delayed orgasm, and anorgasmia.51 Still, only six
patients had total BDI scores compatible with moder-
ate to severe depressive symptoms (range 18-63), four
of whom had a previous diagnosis of depression. We
can argue that, although there was a high prevalence
of depression and antidepressant medication in PD
patients, their psychiatric disease was well managed,
and, accordingly, most patients had a lower BDI
score, in the mild depression range. Our study did not
identify antidepressants as predictors of sexual dys-
function. However, when deciding to treat depression
in PD patients, the potential of aggravating sexual
dysfunction of several antidepressants must be taken
into account.51,52 Whenever possible, nonpharmaco-
logical measures should be recommended to enable
arousal, including sex counseling,4 scheduling regular
sexual activity, and exercise.53,54 The addition of
bupropion may also play a beneficial role when anti-
depressant therapy is needed.55 A prospective follow-
up of this patients subgroup and an intervention
aimed at reviewing the effects of changing to drugs
with less sexual side effects could give us more infor-
mation concerning the complex relation among PD,
antidepressants, and sexuality. Regarding other physi-
cal comorbidities, we found a higher prevalence of
vascular and gynecological diseases in controls than in
patients. Considering these are known contributors to
sexual dysfunction,56 we would expect a higher preva-
lence of sexual dysfunction in controls. This appears
to reinforce the major influence of depression in sexual
dysfunction among female PD patients.

We believe our findings are of significant clinical rel-
evance because sexual dysfunction has an important
impact on patients quality of life.57

Limitations

Although our sample is larger than others previously
studied, it may not be large enough to provide a

complete identification of sexual dysfunction determi-
nants in female PD patients.

We decided to exclude cognitively impaired patients,
given the nature of the sexual dysfunction measures
used. The inclusion of these patients would not guar-
antee reliable data, although it would possibly disclose
different results.

Given that more than 50% of the total population
only had an elementary education, it was necessary, in
some, to apply the FSFI by direct interview. This may
have induced some bias in the FSFI results.

There are other shortcomings related to the sexuali-
ty assessment instruments. As described above, the
FSFI evaluates women with a current partner and with
regular intercourse, only providing a superficial char-
acterization of non–sexually active patients, who rep-
resent a substantial percentage of our sample. Not
having had intercourse in the last month is sufficient
to put the subject into the sexual dysfunction group.
Another disadvantage of the FSFI is its exclusive refer-
ence to intercourse, ignoring other types of sexual
activity (for example, oral or manual). Nevertheless,
the SDI also entails certain disadvantages, being time
consuming, on the one hand, and, given its open-
question format, possibly more prone to the emer-
gence of constraints, on the other hand. Accordingly,
we believe the FSFI is a good screening tool, whereas
the SDI appears to be the best instrument to diagnose
specific sexual dysfunctions. However, further studies
using both the FSFI and the SDI in PD patients are
needed, to allow us to fully confirm their validity in
this population.

We did not find any case of hypersexuality in our
sample, nor did we observe an increase in sexual
fantasies accompanying disease progression, as was
suggested in another study.58 Nevertheless, the com-
plaints related to hypersexuality are expressed by part-
ners, not reported by patients.4,59 As we did not
interview partners, we cannot assure the entire validity
of results regarding this issue. Moreover, many
patients may feel heightened sexual drive and do not
experience hypersexual behaviors, which is part of the
impulse control disorder,60 and this may not have
been assessed with the instruments used.

Conclusions

Sexual dysfunction is more common in women with
PD than in the general population, being predicted by
older age and depression. It appears independent of
PD-related clinical variables. Clinicians should system-
atically and thoroughly assess nonmotor symptoms in
PD patients, keeping in mind that, when assessing pos-
sible sexual dysfunction, older and depressed female
patients may be particularly vulnerable.

S E X U A L D Y S F U N C T I O N I N W O M E N W I T H P D

Movement Disorders, Vol. 00, No. 00, 2016 7



References
1. Schrag A, Jahanshahi M, Quinn N. What contributes to quality of

life in patients with Parkinson’s disease? J Neurol Neurosurg Psy-
chiatry 2000;69(3):308-312.

2. Gallagher DA, Lees AJ, Schrag A. What are the most important
nonmotor symptoms in patients with Parkinson’s disease and are
we missing them? Mov Disord 2010;25(15):2493-2500.

3. Chaudhuri KR, Healy DG, Schapira AH; National Institute for
Clinical Excellence. Non-motor symptoms of Parkinson’s disease:
diagnosis and management. Lancet Neurol 2006;5(3):235-245.

4. Bronner G, Aharon-Peretz J, Hassin-Baer S. Sexuality in patients
with Parkinson’s disease, Alzheimer’s disease, and other dementias.
Handb Clin Neurol 2015;130:297-323.

5. Brown RG, Jahanshahi M, Quinn N, Marsden CD. Sexual func-
tion in patients with Parkinson’s disease and their partners.
J Neurol Neurosurg Psychiatry 1990;53(6):480-486.

6. den Brok MG, van Dalen JW, van Gool WA, Moll van Charante
EP, de Bie RM, Richard E. Apathy in Parkinson’s disease: A system-
atic review and meta-analysis. Mov Disord 2015;30(6):759-769.

7. Rutten S, Ghielen I, Vriend C, et al. Anxiety in Parkinson’s disease:
Symptom dimensions and overlap with depression and autonomic
failure. Parkinsonism Relat Disord 2015;21(3):189-193.

8. Ozcan T, Benli E, Demir EY, Ozer F, Kaya Y, Haytan CE. The
relation of sexual dysfunction to depression and anxiety in patients
with Parkinson’s disease. Acta Neuropsychiatr 2015;27(1):33-37.

9. Del Tredici K, Braak H. Spinal cord lesions in sporadic Parkinson’s
disease. Acta Neuropathol 2012;124(5):643-664.

10. Chaudhuri KR, Martinez-Martin P, Schapira AH, et al. Interna-
tional multicenter pilot study of the first comprehensive self-
completed nonmotor symptoms questionnaire for Parkinson’s dis-
ease: the NMSQuest study. Mov Disord 2006;21(7):916-923.

11. Gott M, Hinchliff S, Galena E. General practitioner attitudes to
discussing sexual health issues with older people. Soc Sci Med
2004;58(11):2093-2103.

12. Bronner G. Practical strategies for the management of sexual prob-
lems in Parkinson’s disease. Parkinsonism Relat Disord 2009;
15(Suppl 3):S96-S100.

13. Lusti-Narasimhan M, Beard JR. Sexual health in older women.
Bull World Health Organ 2013;91(9):707-709.

14. Lindau ST, Schumm LP, Laumann EO, Levinson W,
O’Muircheartaigh CA, Waite LJ. A study of sexuality and health
among older adults in the United States. N Engl J Med 2007;
357(8):762-774.

15. Lindau ST, Gavrilova N. Sex, health, and years of sexually active
life gained due to good health: evidence from two US population
based cross sectional surveys of ageing. BMJ 2010;340:c810.

16. Nusbaum MR, Singh AR, Pyles AA. Sexual healthcare needs of
women aged 65 and older. J Am Geriatr Soc 2004;52(1):117-122.

17. Celikel E, Ozel-Kizil ET, Akbostanci MC, Cevik A. Assessment of
sexual dysfunction in patients with Parkinson’s disease: a case-
control study. Eur J Neurol 2008;15(11):1168-1172.

18. Kummer A, Cardoso F, Teixeira AL. Loss of libido in Parkinson’s
disease. J Sex Med 2009;6(4):1024-1031.

19. Sakakibara R, Shinotoh H, Uchiyama T, et al. Questionnaire-based
assessment of pelvic organ dysfunction in Parkinson’s disease.
Auton Neurosci 2001;92(1-2):76-85.

20. Welsh M, Hung L, Waters CH. Sexuality in women with Parkin-
son’s disease. Mov Disord 1997;12(6):923-927.

21. Kotkova P, Weiss P. Psychiatric factors related to sexual function-
ing in patients with Parkinson’s disease. Clin Neurol Neurosurg
2013;115(4):419-424.

22. Bronner G, Vodusek DB. Management of sexual dysfunction in
Parkinson’s disease. Ther Adv Neurol Disord 2011;4(6):375-383.

23. TA, Sullivan KL, Arnulf I, et al. Practice Parameter: treatment of
nonmotor symptoms of Parkinson disease: report of the Quality
Standards Subcommittee of the American Academy of Neurology.
Neurology 2010;74(11):924-931.

24. Hughes AJ, Daniel SE, Kilford L, Lees AJ. Accuracy of clinical
diagnosis of idiopathic Parkinson’s disease: a clinico-pathological
study of 100 cases. J Neurol Neurosurg Psychiatry 1992;55(3):
181-184.

25. Goetz CG, Tilley BC, Shaftman SR, et al. Movement Disorder
Society-sponsored revision of the Unified Parkinson’s Disease Rat-
ing Scale (MDS-UPDRS): scale presentation and clinimetric testing
results. Mov Disord 2008;23(15):2129-2170.

26. Hoehn MM, Yahr MD. Parkinsonism: onset, progression and mor-
tality. Neurology 1967;17(5):427-442.

27. Goetz CG, Poewe W, Rascol O, et al. Movement Disorder Society
Task Force report on the Hoehn and Yahr staging scale: status and
recommendations. Mov Disord 2004;19(9):1020-1028.

28. Rosen R, Brown C, Heiman J, et al. The Female Sexual Function
Index (FSFI): a multidimensional self-report instrument for the
assessment of female sexual function. J Sex Marital Ther 2000;
26(2):191-208.

29. Pechorro P, Diniz A, Almeida S, Vieira R. Validaç~ao de uma
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