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ABSTRACT

Purpose: The main aim of this study is to investigate the occurrence and severity of FSD in women working in tertiary hospitals.
Material and methods: The study sample was drawn from health care women between the ages of 20 and 65 years, working in
two hospitals in Greece. This descriptive study used a structured Greek questionnaire and sexual function screener and quality
of life sectors were consisted of rated scale questions. Eighty eight questionnaires were returned properly completed. The
statistical analysis used the SPSS statistical program. Results: Female sexual dysfunction is a highly prevalent health issue whose
exact incidence is not well defined. Factors that can contribute to female sexual dysfunction may be psychogenic, physical,
mixed or unknown. Each of these factors consists of individual components that influence the sexual response; however their
precise impact in FSD development and progression is unknown. Moreover, the role of circadian rhythm disorders (especially
that of shift work sleep disorder) to the development and progression of FSD has been poorly investigated. Conclusion: Work-
ing environment and patterns of work schedules may play a role in FSD however it has been difficult to specify in what extent

they contribute to FSD development.
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1. INTRODUCTION

Sexuality is an important and integral part of every wom-
an’s life, and in fact female sexual dysfunction can lead to
personal distress and anxiety. Under the term “female sexu-
al dysfunction” is included a variety of disorders associated
with components of sexual function such as sexual desire,
arousal and orgasm and pain related to sexual intercourse
as well (1). Female sexual dysfunction (FSD) can occur at any
stage of life, may be lifelong or acquired; situation-specific
or generalized; and mild, moderate, or severe based on the
degree of distress it causes to the woman. The etiology is
multifactorial (1).

In general, factors that can contribute to its development
may be psychogenic, physical and mixed. Each of these
factors consists of individual components that influence
the sexual response; however their precise impact in FSD
development and progression is unknown (1). Moreover, the
role of circadian rhythm disorders (especially that of shift
work sleep disorder) to the development and progression
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of FSD has been poorly investigated. The main aim of this
study is to investigate the occurrence and severity of FSD in
women working in urban hospitals. A secondary aim is to
investigate the incidence FSD in women whose work hours
overlap with the typical sleep period.

2. MATERIAL AND METHODS

The study sample was drawn from women between the
ages of 20 and 65 years, who work standard daytime hours,
rotate shifts or work at night in variable frequency, at the
Tzaneion General Hospital of Piraeus and Evangelismos
General Hospital of Athens. This descriptive study used a
structured Greek questionnaire divided into five sections:
Personal demographic information (age, educational level,
frequency of shifts rotation or night work, age at menarche/
age at menopause, family and marital status), sexual func-
tion screener (SFS) (investigating disorders of desire/libido,
arousal, pain/discomfort and inhibited orgasm), quality of
life (QoL), shift work sleep disorder (SWSD) and FSD related
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medical history (current medications and past medical his-
tory, including trauma and past psychiatric history). SFS
and QoL sectors were consisted of rated scale questions (0
to 4) while SWSD sector consisted of “Yes/No” questions. The
questionnaire has been previously validated and tested (2).
We analyzed only those respondents reporting having at
least 1 partner in the prior 12-month period. A score of zero
in SFS indicated that no sexual activity during this period
had been reported. Respondents who were sexually inac-
tive were excluded.

The study protocol was reviewed and approved by the
local ethics committees. The participants signed the in-
formed consent forms and strict anonymity was observed
throughout the study.

2.1 Statistical analysis

125 questionnaires were handed out and 88 of them were
returned properly completed. The response rate was 70.4%.
After that we entered the data into an electronic database for
further analysis using the SPSS statistical program. Percent
prevalence rates and their 95% confidence intervals were
calculated by age and 2x2 tables with chi square tests were
used to examine differences in proportions. A p value of
less than 0.05 was considered significant.

3. RESULTS

The average age was 36.63 (max 61-min 27) years. Fifty
one women were unmarried and 37 were married at the time
of the survey. Twelve women reported having one child,
twelve women reported two, nine reported three and two
reported four. Sixteen reported early menarche (<12 years),
40 reached menarche by the age of 12 years, 19 by the age
of 13 years, 11 reported menarche at 14 and finally, 2 at 15
years. Seventy subjects reported no FSD related medical his-
tory, seven reported trauma or injury in the vertebral column
region, five reported hypertension and/or hyperlipidemia,
four reported pelvis surgery, three thyroid disease and two
depression and stress. Thirty seven participants reported
recent and/or long-term non-steroidal anti-inflammatory
drugs (NSAIDs) use; five were under anti-hypertension
treatment, two received anti-lipidemic drugs, two received
T4 (thyroxine 50mg) and four received sedatives, antide-
pressants, antipsychotics and anticonvulsants respectively.

Most of the participants were nurse specialists (42/88)
while the remaining were medical doctors and hospital
administrative employees (19 and 27 respectively).

Demographic characteristics of the study population are
briefly presented on the Table 1.

Sixty one out of the 88 (69.31%) participants reported
sexual dysfunction of variable degree (SFS score 4-18).
For research analysis purposes, SFS and QoL scores were
examined in association with individual characteristics
such as specialty and educational level, age, pattern of
work schedule, maternity and number of children as well.

The average SFS score of nurse specialists was 18.02 and
the average QoL score was 3.11. Similarly, the average SFS
score of medical doctors was 18.10; however, their average
QoL score was 1.47. In contrast, the average SFS score of hos-
pital administrative employees was 8.81 while their average
QoL score was 1.95. Difference in total SFS score between
healthcare professionals and administrative employees was
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Average age 36.63 years (max 61-min 27)

unmarried 51

married 37

1 child 12

2 children 12

3 children 9

4 children 2

<12 years: 16

-12 years: 40

-13 years: 19

-14 years 11

-15 years 2

Medication : 50

Trauma / injury: 15

Hypertension / hyperlipidemia: 5

Pelvis surgery: 4

Thyroid disease: 3

Depression / stress: 2

Nurse specialists 42 (47.72%)

Medical doctors 19 (21.59%)

Hospital administrative empl. 27 (30.68%)
Nurse specialists 34.72 years (max 48- min 27)
Medical doctors 34.16 (max 44- min 28)
Hospital administrative empl. 39.9 years (max
61- min 22).

Marital status

Maternity

Menarche

FSD related
medical history

Profession

Average age per
Profession

Table 1. Personal demographic characteristics of the study
population

average average
SFS score QoL score
Profession
Nurs.e specialists 18.02 311
Medical doctors
Hospital administrati m- 18.10 147
osprratadministrative e 08.81 1.95
ployees
Age groups
20-29 (19.31%) 15.82 1.68
30-39(51.13%) 16.63 1.88
40-49 (25%) 11.95 2.54
>50 (4.74%) 19.5 3
Educational level
Secondary & non-tertiary edu-
cation (15.9%) tertiary educa- 16.)'08 (max 24 - 1.91
R o min 2) 15.96 (max
tion (61,3%) : 2.09
. . 24 - min 6) 14.63
post-tertiary education . 2.27.
(22.7%) (max 24 - min 3)
Patterns of work schedules
rotating workers 16.13 2.21
32-hour shifts 17.4 2.00
standard daytime hours 12.78 2.16
Maternity 16.59 (max 24 -
0 children min 3) 14.83 (max 1.82
1 child 24-min 2) 15.75  2.66
2 children (max 22-min 7) 2.08
>3 children 11.81 (max 24- 2.90

min 6)

Table 2. Results overview

statistically significant (p<0.05). in contrast, difference in to-
tal QoL score between healthcare professionals and admin-
istrative employees was not statistically significant (p>0.05).

The average age of nurse specialists was 34.72 years (max
48- min 27), the average age of medical doctors was 34.16
(max 44- min 28) and the average age for hospital adminis-
trative employees was 39.9 years (max 61- min 22).

With regard to age, subjects were divided in four groups:
20-29 (17 women), 30-39 (45 women), 40-49 (22 women), and
>50 (4 women). The average SFS score for the age group 20-29
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was 15.82 while the average QoL score was 1.68. Regarding
the age group 30-39, the average SFS score was 16.63 while
the average QoL score was 1.88. The average SFS score for
the age group 40-49 was 11.95 and the average QoL score
was 2.54. Finally, the average SFS score for the age group >50
was 19.5 and the average QoL score was 3 (Table 2). Several
differences in average SFS between age groups were impor-
tant but not of statistical significance (p>0.05).

Subjects were also divided in three groups according
to educational level [lower secondary education, upper
secondary and post-secondary non-tertiary education (14),
tertiary education (54) and post-tertiary education (20)]. The
average SFS score of participants with secondary education
was 16.08 and the average QoL score was 1.91. The average
SFS score of participants with tertiary education was 15.96
and the average QoL score was 2.09. The average SFS score
of participants with post-tertiary education was 14.63 and
the average QoL score was 2.27 (Table 2).

Three patterns of work schedules were reported:
Most of the participants (44/88) reported rotating shift
work schedule, 14 reported 32-hour shifts bimonthly and 30
standard daytime hours. The manifestations of SWSD were
quite variable and corresponded to the shift work schedule:
36.3% of rotating workers (16/44), 37.7% of those working 32-
hour shifts (5/14) and 20% of day workers (6/30) reported at
least 1 symptom (mainly unrefreshing or insufficient sleep
and lack of energy). The average SFS score for the group of
rotating workers was 16.13 that of the group of 32-hour shift
workers was 17.4, while that of daytime workers was 12.78 .

Women with no children had an average SES score of
16.59. The average QoL score was 1.82. Women with one
child had an average SFS score of 14.83. The average QoL
score was 2.66. Women with two children had an average
SFS score of 15.75 and an average QoL score of 2.08. Women
with more than three children had the lowest average SFS
score (11.81) and the higher average QoL score (2.9).

With regard to NSAIDs, the average SFS and QoL scores
for the users were 14.67 and 2.38 respectively. Regarding
to antihypertensive drugs users the average SFS and QoL
scores were 7.5 and 3.5 respectively. For thyroxine users
the average scores were 16 and 1 while for hyperlipidemics
were 18.5 and 3.5.

Regarding individuals reporting trauma or injury in the
vertebral column region the average SFS and QoL scores
were 11 and 2.28 respectively, while that of individuals re-
porting pelvis surgery were 18 and 1.8.

4.DISCUSSION

The high prevalence rate of sexual dysfunction in females
in this study is similar with that of previous studies (3-5),
however the precise incidence remains unclear. According
to the Sexual Advice Association, sexual problems affect
around 50% of women (6) while other researchers report
even lower rates (up to 25%) (7). Actually, data from survey
and clinical samples provide different estimations. Lack of
consistent methodology and variability of the criteria ap-
plied for FSD definition partly explain why the prevalence
rates of FSD differ in the various studies. There are three
main definitions for FSD that are generally accepted and
have been used in the existent epidemiological research.
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Each one focuses on specific conditions that contribute
to FSD development and progression: the ICD-10 classi-
fication focuses on physical factors that influence sexual
response, the Diagnostic and Statistical Manual (DSM) IV
underlines the emotional and psychological factors involved
in FSD, and that of the American Foundation of Urologi-
cal Disease (AFUD) combines the previous with the cyclic
sexual response model (8).

In fact, it was shown that classification criteria greatly
influence the FSD incidence. For example, the addition of
sexual distress in the definition of FSD results in lower
prevalence rates (9%) in the general population (7). More-
over, FSD may take different forms (including lack of sexual
desire, impaired arousal, inability to achieve orgasm, or pain
during sexual activity) in question-based community sur-
veys and clinical studies. Thus, disorders of desire are more
common in clinical settings while orgasm disorders are more
common in community studies. In contrast, arousal disor-
ders are equally prevalent (2, 9, 10). The above may cause
a great deal of uncertainty regarding FSD incidence, given
that most of women mainly complain of one sexual problem
(2). In addition, variability in levels of normal sexual func-
tion and the importance of sexual function to individuals
and cultural beliefs also complicate the classification and
determination of FSDs (11).

High educational attainment is negatively associated
with experience of sexual problems for both sexes. These
differences are especially marked between women who do
not have high school diplomas and those who have college
degrees. Controlling for other demographic characteris-
tics, women who have graduated from college are roughly
half as likely to experience low sexual desire, problems
achieving orgasm and sexual pain as women who have not
graduated from high school (12). Surprisingly, in our study
lower educational attainment was associated with higher
SES score (16.08 for secondary, 15.96 for tertiary and 14.63
for post-tertiary education). It should be mentioned however
that in our study almost all participants in the secondary
education group (12/14) completed upper secondary and
post-secondary non-tertiary education. Thus all three edu-
cational groups in this study fall in the high educational
attainment category of most of the similar studies (11, 12).
Another important finding is the trend of the average QoL
(1.91 for secondary, 2.09 for tertiary and 2.27 for post-tertiary
education) of these individuals to be inversely proportional
to that of the average SFS score. This finding is not in accor-
dance with that of other researchers” who showed that all
categories of sexual dysfunction-low sexual desire, arousal
disorder, sexual pain-have strong positive associations
with low feelings of physical and emotional satisfaction
and low feelings of happiness (11). Although the reason
justifying our result is not known, a possible explanation
is that highly educated career women who have to be able
to manage their multiple roles often give less attention to
sexual problems (13).

It is not known whether profession affects sexual health.
However a survey in an international group of sexuality
professionals suggests that there are few differences be-
tween sexuality professionals and the general public since
most health professionals reported that their profession has
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positive effects on their sexual functioning (14). Similarly to
the above, in our study, a significant difference in average
SFS score was noted between health professionals and non-
health professionals (18.02 and 18.10 for nurse specialists
and medical doctors versus 8.81 for hospital administrative
employees). Similar trends were recorded in the relative QoL
levels (3.11 versus 1.95 average QoL score of nurse special-
ists and hospital administrative employees respectively).
Despite the relative high average SFS score, the associated
average QoL score of medical doctors was low (1.47). The
reason explaining the above finding is practically unknown.
Actually, the experience of sexual dysfunction is highly
associated with a number of unsatisfying personal experi-
ences and relationships and it has been shown that medical
doctors are highly susceptible to stress at work and expe-
rience more negative outcomes of stress than other health
care professionals (15). For this reason, occupational stress
is more likely to have an additional impact on female doc-
tors” sexual dysfunction related QoL (16).

The notable difference in average SFS and QoL scores
between nurse specialists and hospital administrative em-
ployees can be also attributed to the age difference (on aver-
age 34.72 and 39.9 years respectively). In fact FSD tends to
become more common as women get older: Dennerstein et
al showed that FSD prevalence increased from 42% to 88%
from the early to late menopause period (17). In our study a
slight decrease in FSD prevalence was found between 30 and
39 years. Following a significant increase between 40 and 49
years (average SFS score: 11.95), FSD prevalence decreases
from age 50 onward (average SFS score: 19.5). Actually data
are scant and uncertainty exists with regard to the effect of
ageing in FSD.

It seems however that an indirect association between
ageing and FSD exists and indeed, evidence suggests that
while a woman’s sexual function clearly declines with
age, the prevalence of most sexual difficulties or dysfunc-
tions changes little (18). Given that this decline begins in a
woman’s late 20s to late 30s, gradual decrease in levels of
desire, followed by decrease in frequency of orgasm, and
frequency of sexual intercourse are considered normal by
older women. Moreover, longitudinal studies have shown
patterns of stability and improved sexual function for
short periods of time in ageing women. Also, Laumann et
al demonstrated that FSD is closely associated to the pres-
ence of initial desire. The last typically lessens with age but
increases with a new partner at any age (3).

While the causal relationship between QoL and sexual
dysfunction remains to be investigated, a study in Greek
middle-age women showed that other factors than sexual
function predict high QoL score (being married, good fi-
nancial status, physical exercise) (19). This may explain why
in our study the average QoL score was steadily increasing
with age.

According to the available data, no notable link between
awoman’s childbirth history and low sexual desire exists. In
addition, neither the total number of deliveries nor type of
delivery is likely to have a substantial long-term detrimen-
tal effect on sexual function (20). With regard to maternity
and the number of children our findings were somehow
controversial: Women with no children had the higher aver-
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age SFS score (16.59) and the lower average QoL score (1.82),
while women with more than three children had the lowest
average SFS score (11.81) and the higher average QoL score
(29). It is not known whether, and independently to their
prevalence, sexual dysfunctions may not affect significantly
interpersonal functioning and overall quality of life in work-
ing women. Thus, variables of social and marital status may
be additionally investigated in order to assess how sexual
function affects QoL.

People who work on shifts may experience a variety of
symptoms such as excessive sleepiness, insomnia, unre-
freshing or insufficient sleep, difficulty in concentrating,
lack of energy, irritability or depression and difficulty with
personal relationships. SWSD can be caused by night shifts,
rotating shifts, or even an early morning shift and can cause
chronicsleep deprivation. Actually it is not known whether
SWSD can cause FSD. It should be mentioned that individu-
als with sleep disorders often report mood changes such
as increased irritability that can impact their interactions
with spouses. Since a woman'’s sexual response cycle is
strongly influenced by the quality of her relationship with
her partner, SWSD may contribute to the development of
FSD In our study however an inverse association was shown
(average SFS score for the groups of rotating and 32-hour
shifts workers: 16.13 and 17.4 vs 12.78 of day workers). Our
findings may be biased of course by the fact that the aver-
age age in the first two groups is lower than that of the
third. Therefore an interaction between SWSD and ageing
that causes FSD is not to be excluded. This interaction is
probably hormone mediated. In fact, as women age, levels
of hormone-associated sleep disruptions occur across their
lifetime. Among others, the hormones estrogen, progester-
one, and testosterone may play a role in the regulation of
human circadian rhythms (21). On the other hand, estrogen
levels and woman'’s sexual function decline with age. As
estrogens influence sexual response, low estrogen activity
may contribute to sexual dysfunction through dysregula-
tion of human circadian rhythms.

NSAIDs are prescribed for a variety of conditions, in-
cluding arthritis, sports injuries, and headaches. A large,
recent study showed that regular NSAIDs use is associated
with erectile dysfunction in men. In this study, age and
comorbidity increased the incidence of NSAIDs related
erectile dysfunction (22). However there is no information
with regard to FSD (23). Although our findings suggest
an association between NSAIDs and FSD, scarce informa-
tion regarding duration of use, underlying diseases and
comorbidity does not allow for definitive conclusions. An
association between antipsychotic, antidepressant and sev-
eral antihypertensive agents with FSD has been suggested
in the past (22). However, the fact that the exact type of
anti-hypertensives wasn't specified on the questionnaire as
well as the small number of individuals receiving lipidemic
drugs, thyroxine, sedatives, antidepressants, antipsychotics
and anticonvulsants does not allow for notable commentary.

Research findings have supported the hypothesis that
the sympathetic nervous system is regulatory for psycho-
genic genital vasocongestion and that orgasm is a reflex
response of the autonomic nervous system (24). Based on
these results, individuals reporting trauma or injury in the
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vertebral column region may present FSD. Although our
findings suggest an association, the fact that the exact type
of trauma or injury in the vertebral column region wasn’t
specified on the questionnaire does not also allow for no-
table commentary. Similarly our finding of no association
between pelvis surgery and FSD is in agreement with what
is known, since only major surgical operations and radiation
therapies were related to FSD.

Our study showed that it is FSD highly prevalent among
working women. Given that the sexual response cycle in
women is mediated by the interaction of psychological and
physiologic factors, problems affecting one domain may in-
teract with other disorders in a complex fashion. Working
environment and patterns of work schedules may play a
role in FSD however it has been difficult to specify in what
extent they contribute to FSD development.

» Abbreviations: Female sexual dysfunction (FSD), sexual func-
tion screener (SFS), quality of life (Qol), shift work sleep dis-
order (SWSD)

« Conflict of interest: none declared.
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