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Abstract
Study design Cross-sectional study.
Objectives To provide data on the rates of sexual dysfunction (SD) among the Greek spinal cord injury (SCI) women and to
investigate any association with demographic and clinical variables.
Setting Greek territory.
Methods Our sample was enrolled from rehabilitation institutes throughout Greece and included 30 women with SCI living
in the community for at least 1 year after the primary inpatient rehabilitation program. They were assessed for SD using the
Female Sexual Function Index (FSFI). Pearson’s test was performed to examine the correlation of SD with clinical—
demographic parameters as defined by specific questionnaires: Satisfaction With Life Scale (SWLS), World Health Orga-
nization Quality of Life-BREF (WHOQOL-BREF), Spinal Cord Independence Measure (SCIM), Patient Health Ques-
tionnaire (PHQ-9), Craig Handicap Assessment and Reporting Technique (CHART).
Results SD was revealed in 63.3% of the study participants. The mean FSFI score was 14.4. Pearson’s analysis showed that
age was negatively correlated with FSFI scores (p= 0.006), while pain had a negative impact only on desire scores (p=
0.04). FSFI scores were negatively correlated with PHQ-9 (p= 0.04), while there was a positive correlation with SWLS
(p= 0.003), SCIM (p= 0.013), and specific domains of WHOQOL-BREF (psychological, relations, environment), and
CHART (mobility, social integration).
Conclusions The rate of SD (63.3%) generally agrees with the findings of high rates in most of the literature, although it is
rather lower, in comparison to other populations. Old age and depressive symptoms were the major identified
determinants of SD.

Introduction

Spinal cord injury (SCI) is a challenging medical entity
that is responsible for long-term effects in almost all
aspects of an individual’s everyday life. Vast changes in
sensory, motor, and autonomic functions may require
adaptation in the person’s sexual life [1, 2]. For women
living with SCI, although their sexuality is being

acknowledged more in recent years, research has been
insufficient compared to the influence on men after SCI
[3]. Women with SCI have menstrual cycles and can
achieve pregnancies, but in many cases are considered to
have a passive role during sexual intercourse. This might
occur because changes in sexual function after neurologi-
cal damage are more obvious in men, or because men
consist of a larger group affected [4, 5].

Studies have concluded that while 65–80% of women
with SCI are sexually active, that occurs to a lesser
extent, and in 25% with lower satisfaction than before the
injury [3, 6–8]. In a study conducted by Lombardi et al.
with the use of the Female Sexual Function Index (FSFI),
59% of the women were reported to have one or more
clinical characteristics of sexual dysfunction (SD) [9].
This has been mostly linked to mobility and sensation
issues, spasticity, bladder and bowel control, and pain
management [10]. Additionally, the loss of vaginal
lubrication and orgasmic dysfunction have been observed
in some cases. Moreover, the psychological state of the
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individual, socioeconomic factors, and the information
provided on the matter during rehabilitation have been
associated with the sexual health of this population.
However, women have been found to experience
depression or other psychological disorders more often
than men after the injury [10].

A variety of studies have noted the impact the sexual
health after SCI in the quality of life [2, 11]. Some studies
regarding the matter of sexuality in women with SCI can be
found in the literature, however there are none yet
regarding the Greek population. In this study, we aim to
investigate whether sexuality in women with SCI living in
Greece is affected by factors regarding their condition, as
well as if our findings are consistent with relative studies
from other countries. This cross-sectional study hypothe-
sizes that SD rates in women with SCI in Greece are similar
to those reported in the rest of the world, with body pain
levels and depressive symptoms being the main determi-
nants of SD among the population of female individuals
with SCI in Greece.

Methods

Participants/study design

Having permission to access the medical records of 17
rehabilitation departments from both public and private
sectors that were located all across the Greek territory, we
identified a total of 221 living female persons with acquired
SCI of any etiology. The data were compiled during the
period from February 2018 to April 2019. These women
originated from different regions of Greece and they had
completed their acute rehabilitation programs (defined as
discharge from a rehabilitation department at least 1 year
before the study). We excluded female individuals who
were not legally adults (age under 18 years) and non-Greek
speakers. Our criteria were met by 205 women, with ages
between 22 and 76 years. We randomly selected 20% of the
women with acquired SCI from each rehabilitation depart-
ment (n= 41). From the recruited sample, 30 women
accepted to participate in this study. All the involved
Rehabilitation Departments granted us broad access to their
medical files, facilitating the retrieval of any useful piece of
information. The women participated self-willingly in this
study and gave their written consent for their personal
information to be used anonymously for research purposes.
To achieve that, informed consent brochures were admi-
nistered that conformed with the Helsinki declaration prin-
ciples and Greek Medical ethics law (Hellenic State Law
3418/2005). The ethics committee of the Medical School of
National and Kapodistrian University of Athens approved
this study.

Data collection—questionnaires

During a medical history interview and clinical examina-
tion, data concerning clinical and demographic information
were collected by the physiatrist. The participants provided
demographic data (age, family status, place of residence,
education level, employment, the maintenance or start of a
profession after the SCI). Clinical data related to the SCI
were also collected, namely level of injury, degree of
impairment according to ASIA Impairment Scale [12],
years from injury, micturition type, and body pain severity.
The level of pain was evaluated by asking participants to
grade their pain on average throughout the whole week
before the examination somewhere between zero and ten, in
line with the Numerical Rating Scale (NRS), a widely used
tool in individuals with SCI [13].

Then, the participants were assessed and scored on six
questionnaires: FSFI, Satisfaction With Life Scale (SWLS),
World Health Organization Quality of Life-BREF (WHO-
QOL-BREF), Spinal Cord Independence Measure (SCIM
III), Patient Health Questionnaire-9 (PHQ-9), and Craig
Handicap Assessment and Reporting Technique (CHART).

The FSFI questionnaire has been widely used to inves-
tigate the SD level in women. It targets six domains: arousal,
lubrication, orgasm, desire, satisfaction, and pain. The
questionnaire contains 19 multiple choice questions and it
uses a five-point Likert scale with some scoring from 0–5
points and others 1–6 points. Each of the 19 questions has a
specific multiplying factor ranging from 0.3 to 0.6, and
corresponds to one of the six domains. In that way, each
separate domain has a maximum score of 6, totaling the
maximum score of the FSFI at 36 points. Also, the minimum
score of each domain ranges from 0 to 1.2, making 2 points
the minimum score of the questionnaire [14, 15]. Although
scores of ≤26 most accurately captured clinically relevant
SD (specificity= 0.733; sensitivity= 0.889), Wiegel et al. in
their study proposed that we should also take into account
the added utility of the individual domain scores (both
within the model and conceptually) for estimating differ-
ential diagnoses across the various types of female SD [16].
For this reason, we also tested the scores of the subdomains
of FSFI. The FSFI scoring has been the most used mea-
surement tool for SD in women after SCI and is considered
accurate and sensitive [17].

The SWLS is a scale used to evaluate subjective well-
being and life satisfaction. The participant is required to
grade on a seven-point scale their level of agreement with
five sentences that target life satisfaction. The sum of each
graded answer is evaluated as an overall score, which
classifies the patient in one of seven categories of satisfac-
tion or dissatisfaction [18]. The WHOQOL-BREF ques-
tionnaire has 26 questions addressing physical health,
psychological health, social relationships, and environment.
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The answers produce a score on each of the four domains,
which correspond to the level of satisfaction the person feels
in each category [19].

The SCIM III consists of 19 items that evaluate three
different tasks: self-care, mobility, and respiration/sphincter
management. The total score ranges from 0 to 100 with
higher scores representing higher functional independence

and capability to perform activities of daily life regarding
persons with SCI [20]. To measure the psychological state
of each individual, the PHQ-9 was used. This widely used
tool—including people with SCI—targets 9 different
symptoms and its scores range from 0 to 27, with higher
values meaning more severe depression [21]. The CHART
measures six different domains (Physical independence,
Cognitive independence, Mobility, Occupation, Social
Integration, and Economic self-sufficiency). It evaluates the
level of community participation of people with disabilities
in their everyday life [22].

These questionnaires were all explained and subse-
quently answered by each participant during their inter-
views. That way, we acquired a broad database not only
documenting the SD but also other measurable aspects.

Statistical analysis

We used the Statistical Package for the Social Sciences
(SPSS) version 23 (SPSS Inc., Chicago, IL, USA) to cal-
culate the prevalence of SD and its correlation with demo-
graphic data along with biological and psychological factors
(age, marital status, type and duration of SCI, pain, life
satisfaction, independence status, quality of life, depression,
and mobility status). The normality of data was examined
using Kolmogorov–Smirnov test. To examine the homo-
geneity of the study groups, Chi-square, and independent
t-test were used. Pearson correlation (r) was used to clarify
relationships between quantifiable variables. A p value <
0.05 was considered statistically significant.

Results

A total of 30 women with SCI were included in the study.
Most of the participants were paraplegic (93.3%) and with
an incomplete injury (53.3%). The mean time since the
initiation of the disability was 14.6 ± 9.4 years, and the
mean duration of their initial inpatient rehabilitation pro-
gram was 2.2 ± 1.1 months. The mean pain score of the
sample according to the NRS was 3.1 ± 3.2. Table 1 shows
the demographic and clinical characteristics of the patient
groups.

Regarding SD (total score on FSFI ≤ 26), our results
reveal a rate of 63.3% among Greek women with SCI. The
average FSFI score of the sample was 14.4 ± 13.7. All data,
including the average FSFI subscale’s scores, are presented
in Table 2.

Furthermore, we conducted Pearson’s correlation analy-
sis for total FSFI and particular domain scores and clinical-
demographic parameters such as age, years since injury, and
NRS pain score. Age was found to have a negative corre-
lation with all scores of FSFI; no association was found

Table 1 Demographic and clinical characteristics of the sample,
presented as mean ± standard deviation or numbers (%).

N % Mean Standard
deviation

Age (years) 30 48.2 12.8

Marital status

Single 19 63.3

Married 11 36.7

Residence

Urban 23 76.7

Rural 7 23.3

Level of education

Basic 6 20

Secondary 11 36.7

University degree 12 40

Master degree 1 3.3

Employment

Unemployed 2 6.7

Working 7 23.3

Retired 19 63.3

Student 1 3.3

Housekeeper 1 3.3

Type of SCIa

Paraplegic 28 93.3

Tetraplegic 2 6.7

Degree of impairment

Complete lesion (AISb A) 14 46.7

Incomplete lesion (AISb

B, C, D)
16 53.3

Years since SCIa 14.6 9.4

Cause of SCIa

Traumatic 20 66.7

Non traumatic 10 33.3

Duration of initial inpatient
rehabilitation program (months)

2.2 1.1

Micturation

Spontaneous voiding 7 23.3

Intermittent catheterization 23 76.7

Pain (0–10 scale) 3.1 3.2

No 11 36.7

Yes 19 63.3

aSpinal cord injury.
bAmerican Spinal Injury Association Impairment Scale.
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between the FSFI score and years since injury. The NRS
pain score was negatively correlated with the Desire domain
of FSFI. Table 3 shows all relevant correlations about age,
years from injury, and the NRS pain score.

To examine the possible relation between SD and quality
of life in our sample we conducted Pearson’s correlation
analysis between FSFI scores and quality of life parameters
according to WHOQOL-BREF. We found a positive sig-
nificant correlation between WHOQOL-BREF Psychologi-
cal subscale and Desire, Arousal, Lubrication and Orgasm
FSFI domains, as well as with total FSFI score. Addition-
ally, a positive significant correlation was found between
WHOQOL-BREF Relations and Environment domains
with all the domains of FSFI.

Moreover, Pearson’s correlation analysis was done to test
the hypothesis that the independence of women with SCI
has an impact on SD. We found a significant positive cor-
relation between Self-care domain of SCIM and Desire,
Arousal, Satisfaction, Pain domains of FSFI, as well as with
the total score of FSFI. Positive correlations were found for
Respiration Independence and all FSFI domains, but none
in the case of Mobility Independence.

Regarding satisfaction with life, Pearson’s correlation
analysis revealed a significant positive correlation between
all domains of FSFI and SWLS domains. As far as for
PHQ-9 score, the only significant correlations were with
Arousal, Lubrication and Orgasm domains, as well as with
total score of FSFI.

Finally, a Pearson’s correlation analysis was done
between all domains of FSFI and CHART domains, to

investigate any possible association between SD and the
social reintegration levels of women after SCI. No asso-
ciation was found between the FSFI score (total and
domains) and the Physical Independence, the Occupation,
and the Economic Self-Sufficiency CHART domains.
However, we identified a positive correlation between all
domains of FSFI scores and CHART Mobility domain,
between the Desire domain of FSFI and CHART Cognitive
Independence domain, and between the CHART Social
Integration domain and all FSFI domains except Pain.

All data regarding the correlation between FSFI scores
and the above outcome measures are shown in Table 4.

Discussion

The rate of SD in women with SCI that consisted the sample
of this study (63.3%) generally agrees with the findings of
high rates in most of the international literature. However,
studies from other countries of different continents, that
have used the same methodology, have documented an even
higher percentage of SD, around 80% [23, 24]. The dif-
ference that is observed can be possibly attributed to Greece
being a fairly progressive country, therefore sexual satis-
faction in general as well as in the population of this study is
averaged between modern and conservative (sexually lib-
erated) societies. The majority of women in Greece are
literate, have access to the internet and medical profes-
sionals and psychologists. Additionally, this relative lower
rate of SD maybe is the outcome of the limited number of
tetraplegic individuals, only two women, in our sample.
However, sexual education and advocacy are often sup-
pressed mostly because of the religious and conservative
background and the lack of sexual education, which makes
seeking professional help for sexuality a taboo topic.

The negative correlation between age and FSFI score in
our study has also been reported in similar studies [23–25].
This is notable because the mean age of our sample was 48
years, therefore most women we interviewed were in an age
that does not affect sexual relations and the existence of a
partner as much as being an elder. However, we found no
connection between the FSFI score and time since injury,
contrary to the results of other studies from different
countries [24, 26]. This could be partly attributed to the

Table 2 Sexual dysfunction according to total and domains of Female
Sexual Function Index.

Mean Standard deviation

Desire 2.7 1.6

Arousal 2.1 2.5

Lubrication 2.0 2.5

Orgasm 2.0 2.4

Satisfaction 2.9 2.4

Pain 2.7 2.9

Total 14.4 13.7

Weighted means (standard deviation) of domain and individual item
scores.

Table 3 Correlation of Female Sexual Function Index with age, years from injury and Numerical Rating Scale (NRS) pain score.

Desire Arousal Lubrication Orgasm Satisfaction Pain Total

r p r p r p r p r p r p r p

Age −0.498 0.005 −0.472 0.008 −0.521 0.003 −0.524 0.003 −0.428 0.018 −0.370 0.044 −0.488 0.006

Years from injury −0.100 0.6 −0.145 0.443 −0.228 0.226 −0.151 0.427 −0.118 0.533 −0.156 0.411 −0.161 0.396

NRS pain score −0.377 0.04 −0.333 0.072 −0.323 0.081 −0.303 0.103 −0.320 0.085 −0.322 0.083 −0.343 0.064

Bold p values indicate statistical significance.
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gradual adaptation and acceptance of the impact of the
lesion to their sexual function or to the higher possibility of
maintaining emotional and physical intimacy in a perma-
nent sexual relationship as years pass post-injury. Although
the meantime since injury in our sample was 14.9 years, we
did not question, apart from the FSFI scale, important
procedures such as type of sexual encounters, the man-
agement of problems such as autonomic dysreflexia or
incontinence, and communication with health professionals
and partners. As other studies have reviewed such infor-
mation, further knowledge and research is necessary to
investigate and interpret this finding.

Our study reports a negative impact of pain on sexual
desire, which is also noted in the literature as a factor that
affects negatively sexual activity [7, 27]. In the study of
Sramkova et al. 13% of the interviewed women specify pain
as the main negative factor for sexual activity [27]. More-
over, pain has been noted to affect the psychological state
and thus hinder the sexual life of individuals with SCI [28].
Pain often causes fatigue, anxiety, anger, low self-esteem,
poor sleep quality, increased spasticity, and therefore inhi-
bits active sexual life.

In our study, the quality of life has been positively linked
to most aspects of the FSFI scale. In a study published by
Reitz, reported results of low sexual satisfaction were not
related to the quality of life [29]. However, we must note
that this study included both genders and in this specific
correlation a possible difference was not specified, while
this study was conducted in the Swiss population, a country
notable for the high levels of quality of life that it offers.

According to our results, independence after SCI
(especially self-care domain) has a positive impact on SD,
as has also been reported by Merghati-Khoei et al. [30].
Another study from the USA noted as well that the par-
ticipation in sexual intercourse is higher amongst women
with lower lesions, with the most difference between
cervical and thoracic lesions [31]. This also suggests that
independence affects sexual function. Contrary to that,
we witnessed no connection between Mobility Indepen-
dence and the FSFI. We must consider that the vast
majority in our sample were women with paraplegia, who
have a significantly higher level of mobility independence
compared to tetraplegic individuals, and this could impact
our result.

Table 4 Correlation of Female Sexual Function Index with World Health Organization Quality of Life-BREF (WHOQOL-BREF) domains,
Satisfaction With Life Scale (SWLS), Patient Health Questionnaire-9 (PHQ-9), Spinal Cord Independence Measure (SCIM) (subscales and total
score), and Craig Handicap Assessment and Reporting Technique (CHART) domains.

Desire Arousal Lubrication Orgasm Satisfaction Pain Total

r p r p r p r p r p r p r P

WHOQOL-BREF
physical

0.216 0.251 0.21 0.265 0.234 0.214 0.238 0.205 0.139 0.464 0.097 0.610 0.194 0.305

WHOOL-BREF
psychological

0.377 0.04 0.363 0.049 0.392 0.032 0.374 0.042 0.340 0.066 0.305 0.101 0.373 0.042

WHOQOL-BREF
relations

0.736 0.000 0.686 0.000 0.788 0.000 0.699 0.000 0.674 0.000 0.689 0.000 0.745 0.000

WHOQOL-BREF
environment

0.482 0.007 0.433 0.017 0.468 0.009 0.443 0.014 0.433 0.017 0.438 0.015 0.469 0.009

SCIM self-care 0.398 0.029 0.365 0.047 0.355 0.054 0.348 0.060 0.394 0.031 0.394 0.031 0.393 0.032

SCIM respiration 0.444 0.014 0.460 0.011 0.502 0.005 0.466 0.009 0.503 0.005 0.443 0.014 0.493 0.006

SCIM mobility 0.092 0.630 0.087 0.648 0.118 0.535 0.168 0.375 0.045 0.812 0.023 0.003 0.091 0.633

Total SCIM 0.422 0.02 0.417 0.02 0.455 0.011 0.464 0.01 0.425 0.019 0.379 0.039 0.446 0.013

SWLS 0.488 0.006 0.473 0.008 0.541 0.002 0.47 0.009 0.488 0.006 0.518 0.003 0.522 0.003

PHQ-9 −0.323 0.082 −0.363 0.049 −0.392 0.032 −0.374 0.042 −0.340 0.066 −0.305 0.101 −0.373 0.042

CHART—physical
independence

0.270 0.149 0.240 0.201 0.21 0.265 0.252 0.179 0.257 0.170 0.254 0.175 0.258 0.169

CHART—cognitive
independence

0.393 0.032 0.329 0.076 0.233 0.216 0.302 0.105 0.317 0.088 0.308 0.098 0.323 0.081

CHART—mobility 0.591 0.001 0.549 0.002 0.591 0.001 0.538 0.002 0.522 0.003 0.525 0.003 0.576 0.001

CHART—occupation 0.226 0.230 0.218 0.248 0.170 0.269 0.211 0.262 0.169 0.371 0.202 0.284 0.208 0.271

CHART—social
integration

0.385 0.035 0.396 0.030 0.332 0.073 0.405 0.027 0.362 0.049 0.298 0.110 0.377 0.040

CHART—economic
self-sufficiency

0.145 0.445 0.148 0.437 0.018 0.923 0.170 0.360 0.116 0.541 0.113 0.551 0.122 0.521

Bold p values indicate statistical significance.
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In our analysis, both low satisfaction with life and the
high PHQ-9 scores were associated with low FSFI scores.
The satisfaction that an individual has with their life and
their psychological state often reflects their perspectives of
satisfaction with their sexual life. This is supported by
Lombardi et al. [9] who noted that in many previous studies
depression has seemed to negatively affect the sexual health
of women with SCI. Harisson et al. [4] also connected
feelings of anxiety and depression with SD in such a group
of individuals.

In this study no statistically significant correlation was
observed between the FSFI scores and the Physical Inde-
pendence, the Occupation, and the Economic Self-
Sufficiency CHART domains. This contrasts the results of
two Iranian studies, that documented associations of work
status, education, and living situation with SD in women
with SCI [23, 30]. A higher level of education was also
reported by Kreuter et al. as affecting positively the sexual
function [1]. However, Moreno-Lozano et al. observed no
association between the SCIM score, the socioeconomic
status, and the level of education with the FSFI scale [24].
On the other hand, our results indicate that women with SCI
that present with higher levels of social engagement and
mobility within the community are more likely to present
with normal sexual function. This could be interpreted by
the higher possibility of socially active women with SCI to
communicate frequently with male individuals, to date, and
to be involved in romantic relationships.

Although we consider this study notable in a pivotal
aspect of spinal cord medicine, we must recite some
potential limitations. The absence of a control group to
compare the results of our sample could provide us with
further information about the domains of female SD linked
to SCI. Moreover, the follow-up of the participants would
result in a more thorough comparison of the socioeconomic
factors and their impact. Other limitations include the fairly
limited number of participants and the undersized number
of tetraplegic women that we achieved to include. However,
due to the lack of valid national records of people living
with SCI in Greece, it is quite difficult to examine and
follow up a large number of volunteers. Furthermore, the
recruitment process (random selection of participants from
departments all across the country) provides some evidence
of representativeness but does not assure that the sample is
representative. Also notable is the fact that we did not
question our participants in physical matters regarding
sexual life such as limitations brought by their injury
(incontinence, spasticity, etc.) and the way those parameters
may shift the sexual function. Additionally, the results
highlighted that probable depression and satisfaction with
life are associated with sexual life but the etiological rela-
tion was not clarified, as SD could affect the emotional
well-being and vice versa.

More and thorough research in a larger sample and
probably with a control group is pivotal in the verification
of our results. Therefore, future research is needed to pro-
vide a more detailed panel of factors possibly affecting the
sexual function of women after SCI (medications, smoking,
alcohol use, etc.), and also to utilize information provided
by the rehabilitation team during the inpatient and out-
patient program. Further data will aid in the establishment
of a better rehabilitation plan and subsequent improvement
in the quality of care this group of patients receive.

Conclusions

The present study evaluated the rates of SD in a non-
representative sample of female individuals with SCI that
reside in Greece and estimated them at somewhat lower
levels compared to similar studies from other countries.
Moreover, it illustrated the correlation of SD parameters
with several clinical and sociodemographic variables that
deserve specific attention by clinicians when classifying
women regarding SD risk. Precise monitoring for SD in
women with SCI who suffer from severe body pain and
depressive symptoms, in those presenting with low func-
tional independence levels and limited social inclusion, and
especially in the older ones, is strongly suggested.

Considering the predictors of SD in the female SCI
population is of great importance; the knowledge of the
specific characteristics of the women with SCI that are at
high risk to present with SD can direct the adjustment of
intervention guidelines and health care practices for this
population. Our findings could also guide further research
on the efficiency of medical protocols for the prevention
and management of SD in women with SCI. Furthermore,
our results indicate that decreasing the rates of SD in the
population of women with SCI might have favorable effects
on satisfaction with life, quality of life, emotional well-
being, social participation, and functional capacity, as all
those five parameters were robustly associated with various
domains of sexual health.

Data availability

The datasets generated during the present study are avail-
able from the corresponding author on reasonable request.
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