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Abstract- The aims of this study are to determine the prevalence of sexual dysfunction and to examine the
relationships of sexual function and psychological factors of depression and anxiety and diabetes-related factors
in Jordanian women with type 2 diabetes mellitus. This study employed a cross-sectional, descriptive,
correlational design. All eligible participants with type 2 diabetes mellitus were consequently recruited from
primary care centers. All enrolled participants were asked to complete questionnaires: Arabic version of the
Female Sexual Function Index, Beck Depression Inventory-1l, Beck Anxiety Inventory, and demographic
questionnaires. Physical and biological measures were collected from the patient's medical records. 107 women
with type 2 diabetes mellitus were recruited with a mean of age of 52.46+8.38 years. The prevalence of female
sexual dysfunction was 94.4%. Regarding the mean scores of the Arabic version of the Female Sexual Function
Index domains, the highest mean score was for pain (5.09+1.51), and the lowest mean score was for sexual
arousal (2.44+1.28). This study found significant inverse relationships between female sexual function and age
(r=-0.340, P<0.01), duration of diabetes (r=-0.211, P=0.029), fasting blood sugar (r=-0.234, P=0.015), anxiety
(r=-0.375, P<0.01), and depression (r=-0.480, P<0.01). Our study found female sexual dysfunction is widely
prevalent in Jordanian women with type 2 diabetes mellitus (94.4%). There were significant correlations

between anxiety, depression, and female sexual function among women with type 2 diabetes mellitus.
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Introduction

Diabetes mellitus is one of the major chronic diseases
in Jordan, and it was ranked as the third leading cause of
death, Killing 1.7 thousand people in 2012 (1). In 2008,
Ajlouni et al., reported that the age-standardized
prevalence of type 2 diabetes mellitus (T2DM) was
17.1%, and this percentage was increased by 31.5%
compared with a result of a study conducted 10 years
before this dates (2). Diabetes mellitus is usually
associated with several complications, and sexual
dysfunction is one of these complications.

Sexual dysfunction in T2DM was extensively
investigated in men with less focus on its occurrence
within women. There are many theories about how
diabetes mellitus could affect sexual function (3). On the
one hand, some theories focused on organic etiologies.
These theories proposed that the vascular changes
happening during the course of diabetes mellitus

contribute to significant alterations in the nervous system,
which indirectly influence women's sexual functions such
as desire, arousal, lubrication, orgasm, satisfaction, and
ability to participate in sexual activity without pain (4,5).
On the other hand, some theories proposed that there are
other factors that may contribute to sexual dysfunction in
women with T2DM, such as depression and anxiety (5).
These theories were based on the psychological etiologies
of female sexual dysfunction (FSD). According to Elyasi
et al., (2016), the prevalence of sexual dysfunction in
Iranian women with T2DM was 78.7%; 58.7% of them
had depression, and 96.7% of them had anxiety (6).
Sexual dysfunction in individuals with diabetes
mellitus can be defined as the inability to maintain an
adequate sexual response to complete sexual intercourse
that is needed to induce a satisfactory orgasmic sensation
(7). Sexual dysfunction in T2DM may affect males and
females, and it had negative outcomes on their libido,
arousal, and orgasm sensation. Nine studies used the
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Female Sexual Function Index (FSFI) to estimate the
prevalence of sexual dysfunction in women with diabetes;
the first group included participants with type 1 and 2.
This group estimated the prevalence of sexual
dysfunction in a range of 59.6-88% (8-11). The second
group enrolled only participants with T2DM. This group
reported a prevalence of sexual dysfunction in a range of
53.5-94.4% (6,12-15). In Jordan, there was only one
study estimated the prevalence of sexual dysfunction in
women with diabetes mellitus without differentiation
between types. This study found 59.6% of women with
sexual dysfunction (8).

Jordan is one of the Arabic countries; the majority of
populations were Muslims. In Jordan, sexual
relationships only accepted within the context of
marriages. However, the conservative culture, as in
Jordan, prohibits speaking in subjects of sexual function
within families and communities. To this date, there was
no study in Jordan that investigates this phenomenon with
a clear theoretical model, and there are no studies that
consider other factors that may contribute to this
phenomenon, such as psychological factors. Therefore,
this study aimed to determine the prevalence of sexual
dysfunction and to examine the relationships of sexual
function and psychological factors of depression and
anxiety and diabetes-related factors in Jordanian women
with T2DM.

Materials and Methods

Study design, setting, and recruitment

This study deployed a cross-sectional descriptive
design. All eligible participants with T2DM were
consequently recruited between January and June of 2017
from primary care centers that were managed by the
Ministry of Health, Amman, Jordan. Before enroliment,
if potential participants accepted to be part of this study,
they were asked to sign a consent form compatible with
the Helsinki Declaration of World Medical Association
and was a part of a study approved by the Institutional
Review Board at the Ministry of Health, Amman, Jordan.

Participants were legible to be part of the study if they
were diagnosed with T2DM, fluent in Arabic language,
over the age of 18 years and less than 65 years, married
at least for 1 year and had a stable marital relationship.
Participants who had a mastectomy, bilateral
oophorectomy-hysterectomy, pregnancy, severe
illnesses, and taking psychotropic drugs were excluded.
Also, women reported the presence of sexual disorders
before developing T2DM or had a spouse with ongoing
sexual disorders were excluded from the study.
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Variables and data collection

At the time of consent, participants completed a
demographic  survey and  three  self-reported
questionnaires.  After completing  questionnaires,
participant's medical records were accessed by
investigators to get data on biological and physical
measures.

Demographic Data

Self-reported questionnaires were used to obtain
participant's demographics and clinical data, which
include age, level of education, living environment,
menopause, occupation, duration of the marriage,
smoking history, and physical activities.

Female Sexual Function

Sexual function was measured by the Arabic version
of the Female Sexual Function Index (Ar-FSFI), which
includes 6 domains: desire, arousal, lubrication, orgasm,
satisfaction, and pain (16). The Ar-FSFI questionnaire
has 19 items (17). There were weight factors for each
domain, and these weights were used in a formula to
calculate the individual domain scores and a total
(overall) score of the Ar-FSFI. A higher score of the Ar-
FSFI indicates fewer sexual problems. The value of Ar-
FSFI overall score <28.1 was used as an optimal cutoff to
differentiate between women with sexual dysfunction
from women with normal sexual function (16). The cutoff
points used for these domains were as follows: 3.8 for
satisfaction and pain, 3.4 for arousal, lubrication, and
orgasm, and 3.3 for desire (18, 19). The Ar-FSFI total
score and sub-scores of domains showed high test-retest
reliability ranging from 0.92 to 0.98 (16). Moreover, the
Arabic version of FSFI domains showed high internal
consistency ranging from 0.85 to 0.94 (16).

Depression

Depression was measured by the Arabic version of
the Beck Depression Inventory-11 (Ar-BDI-1I). Ar-BDI-
Il has 21 items; each item was measured through 4 points
Likert scale ranging from 0 to 3 (20). The total score
ranged from 0 to 63; a higher score of Ar-BDI-Il indicates
a higher level of depression. The total score was classified
into four levels of depression: minimal (0-13), mild (14-
19), moderate (20-28), and severe level of depression (29-
63) (21). Cronbach's alpha coefficients of this
questionnaire were ranged between 0.82 and 0.93 (22).

Anxiety

Anxiety was measured by the Arabic version of the
Beck Anxiety Inventory (Ar-BAl). Ar-BAl has 21 items,
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each item was measured through 4 points Likert scale
ranging from 0 to 3 (21). The total score ranged from 0 to
63; a higher score of Ar-BAl indicates a higher level of
anxiety. The total score was classified into four levels of
anxiety: minimal (0-7), mild (8-15), moderate (16-25),
and severe level of anxiety (26-63) (21). It was reported
that Ar-BAI Cronbach's alpha coefficients were ranged
between 0.83 and 0.90, and the test-retest coefficients
were 0.79 (21).

Medical History, Biological, and Physical Measures

Data on medical history, biological, and physical
measures were collected by investigators from the
participant's medical record. The medical record of every
participant was checked for a history of smoking,
hypertension, and diabetes-related information. In
addition, medical records were checked for: body mass
index (BMI) and the most recent laboratory values for
fasting blood sugar, HbA1c, blood urea nitrogen (BUN),
and creatinine.

Statistical analysis

IBM SPSS version 24 (IBM Corp., Armonk, NY,
USA) was used to analyze data. All nominal and ordinal
data were reported in frequencies and percentages, and

numerical data were reported in terms of means and SD.
Statistical tests of Pearson’s correlation analysis were
used to detect the relationships between demographic,
clinical characteristics, and female sexual function.
Furthermore, student t-test and Chi-squared tests were
used to detect the differences in the means of female
sexual function based on the participant's status. All
hypotheses were tested as two-sided at a significance
level of P<0.05 and 95% confidence intervals.

Results

The study enrolled 107 participants with T2DM. The
mean of participant's age was 52.5+8.3 years. One-
quarter of participants completed their college and
graduate studies (24.3%), and the majority were not
working at the time of the study (78.3%). The mean of
marriage duration was 29.6+9.7 years, and only 43%
were reported symptoms of menopause. There were
42.1% of participants were diagnosed with hypertension.
The average BMI was 32.7+5. Approximately one-
quarter of participants was performing physical activity,
and 10.3% of participants were current smokers (Table
1).

Table 1. Participant's demographic and clinical characteristics (n=107)

Variables Mean (Standard Deviation) or Number (%0)

Age (years) 52.5(8.3)

Working for pay 20 (18.7)

Employment Homemaker 84 (78.5)
Retired 3(2.8)

Elementary 36 (33.6)

. Secondary 45 (42.1)
Education College 8 (7.5)
Bachelor and higher 18 (16.8)

Duration of marriage (years) 29.6 (9.7)
Yes 61 (57.0)

Menopause No 46 (43.0)

BMI 32.7 (5.0)
. Yes 11 (10.3)
Smoking No 96 (89.7)
Physical activity NS 2 ggig
. Yes 45 (42.1)
Hypertension No 62 (57.9)
Duration of diabetes mellitus 7.6 (5.7)
Oral hypoglycemic agent 84 (78.5)
. . Insulin 2(1.9)

Therapy of diabetes mellitus Oral hypoglycemic agent+Insulin 20 (18.7)
Dietary regimen 1(0.9)

Complications of diabetes mellitus 48 (44.9)
Retinopathy 7 (6.5)
Nephropathy 1(0.9)
Cardiovascular 6 (5.6)
Neuropathy 42 (39.3)
Others 5(4.7)
Fasting blood sugar (mmol/L) 8.7(2.9)
HbA 7.4(L7)
BUN (mmol/L) 1.8 (1.0)

Creatinine (umol/L) 70.7 (17.7)

BMI, body mass index; BUN: Blood urea nitrogen

58 Acta Medica Iranica, Vol. 58, No. 2 (2020)



Regarding diabetes mellitus, data of participants show
majorities were on the use of an oral hypoglycemic agent
as alone (78.5%) or as in combination with insulin
therapy (18.7%). The mean for the duration of diabetes
mellitus was 7.6+5.7 years. The means for the last reading
of their fasting blood sugar and HbA;. were 8.7+2.9
mmol/L, and  7.4+1.7, respectively.  Among
complications of diabetes mellitus, diabetic neuropathy
was most frequent (39.3%), followed by diabetic
retinopathy (6.5%), and cardiovascular problem (5.6%)
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(Table 1).

The average total score of Ar-FSFI was 19.36.7.
Among the mean scores of the six domains of Ar-FSFI,
the lowest three means were for sexual arousal
(2.44+1.28) followed by the orgasmic function
(2.48+1.34) and sexual desire (2.74+1.35), respectively.
Whereas, the three highest reported scores were for pain
(5.09+£1.51) followed by sexual satisfaction (3.63+1.63),
and lubrication function (2.94+1.59) (Table 2).

Table 2. Ar-FSFI Scores: total and domains (n=107)

Ar-FSFI scores

Mean (Standard Deviation)

Desire score
Arousal score
Lubrication score
Orgasm score
Satisfaction score
Pain score

Total score

2.74 (1.35)
2.44 (1.28)
2.94 (1.59)
248 (1.34)
3.63 (1.63)
509 (1.51)
19.30 (6.70)

Ar-FSFI, Arabic version of the Female Sexual Function Index.

Table 3 shows that the prevalence of sexual
dysfunction among our participants was 94.4%. Among
these participants, 74.8% reported problems in sexual
arousal, 73.8% complained of orgasmic dysfunction,

69.8% had decreased sexual desire, 56.1% reported
sexual dissatisfaction, 52.3% reported problem of
dryness, and only 12.1% had dyspareunia (Table 3).

Table 3. Characteristics of female sexual dysfunction (n=107)

Ar-FSFI scores Number (%0)
Decreased sexual Yes 75 (69.8)
desire No 32(30.2)
Sexual arousal Yes 80 (74.8)
problem No 27 (25.2)
Sexual lubrication  Yes 56 (52.3)
problem (dryness)  No 51 (47.7)
Orgasmic Yes 79 (73.8)
dysfunction No 28 (26.2)
Sexual Yes 60 (56.1)
dissatisfaction No 47 (43.9)
D . . Yes 13 (12.1)
yspareunia (pain) No 04 (87.9)
. Yes 101 (94.4)
Sexual dysfunction No 6 (5.6)

Ar-FSFI, Arabic version of Female Sexual Function Index

Table 4 shows the means of total scores and
frequencies of depression and anxiety among
participants. The mean for the total score of Ar-BDI-II
was 10.8+7.44. On these participants, 67.3% reported
minimal signs of depression, 18.7% mild level, 11.2%
moderate level, and only 2.8% reported severe level of
depression. Regarding anxiety, 52.3% of participants
reported a minimal level of anxiety, and 22.4% reported

mild level of anxiety. A moderate level of anxiety was
reported in 21.5% of patricians, and only 3.8% reported a
severe level of anxiety. The mean for a total score of Ar-
BAI was 10.29+7.63.

Table 5 shows the total score of Ar-FSFI was
inversely correlated with the total score of Ar-BDI-II (r=
-0.48, P<0.01), and Ar-BAI (r=-0.38, P<0.01). Table 5
shows total score of Ar-FSFI was inversely correlated
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with age (r= -0.34, P<0.01), duration of marriage (r= -
0.24, P=0.014), fasting blood sugar (r=-0.23, P=0.015),
and duration of diabetes (r= -0.21, P=0.029). However,
the total score of Ar-FSFI was found not to be correlated
with BMI, and HbA;. [non-significant results were not
provided in Tables]. Moreover, the mean of Ar-FSFI was
found to be significantly different based on participant's
status of education (P=0.04), menopause (P=0.01), type

of diabetes treatment (P=0.04), and complications of
diabetes mellitus (P<0.001). However, the mean of Ar-
FSFI was found to be not significantly differed based on
the participant's status of working, smoking, physical
activity, and hypertension. Results for differences in the
mean of Ar-FSFI based on participant's status were not
reported in Tables.

Table 4. Depression and anxiety status of Participants (n=107)

Variables

Mean (Standard Deviation) or Number (%0)

Depression (Ar-BDI-I1)
Minimal level of depression
Mild level of depression
Moderate level of depression
Severe level of depression
Anxiety (Ar-DAI)

Minimal level of anxiety
Mild anxiety

Moderate anxiety

Severe anxiety

10.80 (7.44)
72 (67.3)
20 (18.7)
12 (11.2)

3(2.8)

10.29 (7.63)
56 (52.3)
24 (22.4)
23 (21.5)
4 (38)

Ar-BDI-Il, Arabic version of Beck Depression Inventory-II; Ar-DAI, Arabic version of Beck

Anxiety Inventory

Table 5. Correlation between Ar-FSFI total score and other variables (n=107)

Correlation Coeffeicent (r)* P
Age -0.34 <0.01
Duration of marriage -0.24 0.014
Fasting blood sugar -0.23 0.015
Duration of diabetes mellitus -0.21 0.029
Depression -0.48 <0.01
Anxiety -0.38 <0.01

*The correlation coefficient (r) was obtained using Pearson’s correlation analysis

Discussion

Female sexual function is not routinely discussed by
healthcare providers with their patients during their
regular visits. There were several factors that prohibit the
initiation of this discussion. In certain cultures, like
Islamic/Arabic culture, topics of sexual function
considered as taboo and social attitudes prohibit
discussion of these topics (6,13). Lack of specialized or
trained healthcare providers to initiate a discussion in
sensitive topics is another factor that might be responsible
for such negligence (23,24).

Our study enrolled 107 women with T2DM. Huge
proportions (94.4%) of participants were found to have
sexual dysfunction. To a certain degree, our finding was
consistent with earlier studies used FSFI. These studies
estimated the proportion of sexual dysfunction in women
with T2DM in a range of 53.5-94.4% (6,12-15). The
prevalence of our study was exactly similar to a study
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conducted in Iran, which enrolled 420 women with an
average of age 54.4+9.8 years (14). However, our study
estimated a higher prevalence of sexual dysfunction than
that of the study conducted in Jordan in 2009 (94.4% vs.
59.6%) (8). The lower prevalence in 2009 study may
rationalize by lower mean of participant's age than our
study (46+11 vs. 52.548.3), and the prevalence of sexual
dysfunction was estimated in women with diabetes
mellitus without differentiation between types. In our
study, the average total score of Ar-FSFI was 19.3+6.7.
Our findings were closed to the finding reported by Shi et
al., (2012) (15) and Esposito et al., (2010) (12); it was
18.25+8.49 and 20.9+6.4, respectively. However, the
mean of Ar-FSFI in our study was higher than the mean
of FSFI reported by Shadman et al., (2014) (19.3 vs.
14.61) (14).

Regarding the sexual function domain, our study
found 74.8% reported problems in arousal, 73.8%
complained of orgasmic dysfunction, 69.8% had



decreased libido, 56.1% reported sexual dissatisfaction,
52.3% reported problems in lubrication, and only 12.1%
had dyspareunia. In a cross-sectional study used similar
cutoff for the domains found, 50% had arousal problem,
32.7% orgasmic dysfunction, 50% had decreased libido,
42.7% had sexual dissatisfaction, 58% had lubrication
problem, and 47.3% reported dyspareunia (6). These
findings were close to our study for most of the domain;
however, in our study, the proportion of orgasmic
dysfunction was higher, and the proportion of
dyspareunia was lower than this study. Another study
enrolled individuals with type 1, and 2 found 91% of
participants had arousal problems, 91% had orgasmic
dysfunction, 66% had decreased libido, 85% had sexual
dissatisfaction, 26% had lubrication problems, and 31%
reported dyspareunia (11).

Concerning mean scores for Ar-FSFI domains; the
lowest three mean scores were for sexual arousal
(2.44+1.28), orgasmic function (2.48+1.34), and sexual
desire (2.74+1.35); whereas the three highest reported
scores were for pain (5.09+1.51), sexual satisfaction
(3.63+1.63), and lubrication function (2.94+1.59).
Interestingly, three studies reported similar findings
(9,10,15). In these three studies, the lowest three scores
were for arousal, orgasmic function, and sexual desire
with a mean in the range of 2.19-4.10, 2.35-4.50, and
2.43-3.50, respectively. The highest three scores were for
sexual satisfaction, pain, and lubrication function with a
means in a range of 3.25-4.80, 2.74-4.70, and 2.71-4.60,
respectively. However, other studies were reported
findings inconsistent with our order for the domain score
(8,12). Despite the existence of variations in the literature
about the domains of sexual function, it was clear that
T2DM has a great impact on female sexual function, and
such effect may varies from one domain to another.

This study found 32.7% of participants had mild to
severe levels of depression, and 47.7% of participants had
mild to severe levels of anxiety. In our study, the
proportion of depression and anxiety was lower than that
reported by Elyasi et al., (2014) (32.7% vs. 58.7%, and
47.7% vs. 96.7%, respectively); however, Elyasi et al.,
used a different questionnaire (6). Also, our study had
lower frequencies of depression compared to those
reported by Rutte et al., (2016) (69%) (13). The total
scores of depression and anxiety scales were found to be
inversely correlated with the total scores of female sexual
function. There were several studies reported similar
findings of the inverse association between depression
and female sexual function (10,14,25,26). Furthermore,
one large study in 595 Italian women with T2DM
reported depression as a predictor for FSD (12). Finally,
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there was one review reported that the incidence of sexual
dysfunction in women with diabetes was more likely to
be associated with psychological factors than the organic
factors, especially the coexisting of depression (27).

In our study, we found a significant inverse
association between female sexual function and age. A
similar result was reported in a study conducted in Jordan
(8), and many other countries (4,14); those studies
reported a significant association between age and female
sexual function. Also, there were studies reported that age
was significantly associated with FSD (12), and age acts
as an independent predictor for FSD (12,15). However,
other studies were reported age was not correlated with
FSD (6,11). Our study found a significant association
between sexual function and duration of the marriage;
however, the contrary finding was reported by Yencilek
et al., (2010) (28).

This study found the duration of diabetes mellitus and
fasting blood sugar were found to be significantly
correlated with female sexual function; however, HBA1¢
and BMI were not found to be correlated with female
sexual function. Studies examined the association
between diabetes duration and sexual function were
reported similar findings (4,8,14), but studies examined
the association of diabetes mellitus, and sexual
dysfunction reported no significant association (6,11,12).
Concerning HBA ¢, the majority of studies were reported
similar findings; there was no significant association
between HbA;. and female sexual function (4,8) or
dysfunction (6,9,11,12). However, there was only one
study reported contradictory findings (10). Finally,
concerning BMI, two studies reported similar findings of
no correlations between BMI and female sexual function
(4), or FSD (6). However, a contrary finding was reported
by other studies (8,15).

Based on our findings, we can say FSD is widely
prevalent in Jordanian women with T2DM. Both organic
factors and psychological factors were found to be
correlated with female sexual function. It seems that our
findings were similar to other studies with small
differences that could be due to variation in age, sample
size, methods (questionnaire vs. interview), cutoffs used
to differentiate between normal and sexual dysfunction.
Also, certain studies enrolled participants without
differentiation between types of diabetes mellitus.

The strength of our study lies in assessment for
psychological factors side by side with biological,
physical, and demographic factors. Despite that, our
study has several limitations. The cross-sectional design
of this study precludes the causal association between
examined factors and female sexual function. Further
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longitudinal studies are needed to explain such
association. Sexual function, anxiety, and depression
were assessed through a self-reported questionnaire
without conducting a clinical interview by a psychiatrist.
Our sample had a high prevalence of FSD, which result
in large Numbers with sexual dysfunction and small
Number with normal sexual function; therefore, the
comparison between subgroups was not possible. This
study did not include the control group; however, there
was a study in Jordan found women with diabetes
mellitus had a higher prevalence of FSD. In this study, we
compared our findings with studies from other countries,
but such comparisons should be warranted due to
sociocultural variations.

In conclusion, this study found FSD is widely
prevalent in Jordanian women with T2DM (94.4%).
There were significant correlations between anxiety,
depression, and female sexual function among women
with T2DM. Study findings should be used to improve
policies, services, and the direct care provided to this
population to minimize the occurrence of sexual
dysfunction and to enhance their quality of life.
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