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Abstract

War and poverty are ‘extraordinary conditions created by human intervention’ and ‘preventable public health problems.’ War and

poverty have many negative effects on human health, especially women’s health. Health problems arising due to war and poverty are
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sexual function of postmenopausal Brazilian women.
Materials and Methods
Participants and Data Collection
This cross-sectional, retrospective study took place
between January 2013 and January 2015 at the National
Association of Diabetes Care and Menopause Outpatient
Clinic at Federal University of São Paulo. In total, 184
women with a postmenopausal status were subdivided
into groups with and without T2D (diabetes group and
control group, respectively). The Female Sexual Function
Index (FSFI) was applied to assess sexual function. This
tool has been validated in several studies for the ages
18–74 years and has been translated into Portuguese. The
questionnaire includes 19 items assessing the respondent’s
sexual function during the prior 4 weeks and yields
scores in six individual domains (sexual desire, arousal,
lubrication, orgasm, satisfaction, and pain), in addition to
an overall sexual function index. The total score ranges
from 2–36, in which the highest scores indicate a better
sexual function. The total score of ≤26.5, which has been
previously validated, was applied in the present study to
classify subjects as having SD (16,17). The objectives of
the study were informed to the participants, who agree to
take part in the research after signing a consent form.
Inclusion Criteria
The inclusion criteria for initial enrollment of the subjects
were the occurrence of natural menopause, a body mass
index (BMI) of 18.5 kg/m² or greater but equal to or
lower than 29.99 kg/m², the presence of a >1 year stable
heterosexual relationship, an active sexual life during the
prior 6 months, controlled concomitant chronic diseases
(no therapeutic changes during the previous 6 months),
and absence of recent acute illnesses, psychiatric diseases,
hormonal therapy, and use of medications with the
potential to interfere with sexual function. Additional
criteria were applied to the diabetic group, including
a diagnosis of T2D, absence of severe chronic diabetic
complications that the participant related as a limiting
factor for sexual practice, HbA1c levels < 8.0%, and
absence of insulin therapy.
Statistical Analyses
We calculated the differences between groups using paired
Student’s t test. P values < 0.05 were deemed significant.
Results
The participants’ mean age was 55 ± 4 years among
controls and 56 ± 5 years among women with T2D.
Menopause duration was 8 ± 5 years among controls and 9
± 5 years among participants with T2D. Diabetes duration
was 11 ± 6 years.
The SD prevalence was significantly greater in the group
with T2D (85%) versus the group comprising control
participants (69%) (P = 0.001; relative risk [RR] 1.28, 95%
confidence interval 1.09–1.51).The mean overall FSFI
score was lower in the T2D group (13.48 ± 10) versus the

control group (18.14 ± 11; P = 0.004). As for specific items
in the questionnaire, significant differences were found in
the diabetic group for decreased arousal (P = 0.004), desire
(P = 0.001), lubrication (P = 0.015), orgasm (P = 0.019),
satisfaction (P = 0.002), and pain (P = 0.002). SD was
associated with T2D duration in the diabetes group and
with age (P = 0.001) and menopause duration (P = 0.001)
in both the groups.
Discussion
The prevalence of SD among women with diabetes is
unclear. Estimates indicate that about 27% of the women
with T1D report SD in comparison to 15% of control
subjects (18). We compared two groups of Brazilian
women at risk of SD due to menopause and found that
SD affected more women with T2D (85%) than controls
(69%).
We reported for the first time in a Brazilian cohort that
postmenopausal women with diabetes have more severe
SD compared with nondiabetic ones and that sexual
function was inversely related to age and duration of
menopause and diabetes. This may have occurred due to a
negative impact of diabetes on desire, arousal, lubrication,
orgasm, pain, and satisfaction in the study population(11,
19-21).
Ali et al have shown that ≥50-year-old women with
diabetes report more frequently the occurrence of
decreased sexual desire than those without diabetes
matched for age (79.5% and 59%, respectively) (22).
Among women with T2D, the incidence of decreased
libido was higher in comparison to a healthy control
group (77% and 20%, respectively).
The pathophysiologic mechanism of SD in women
with diabetes is still unclear (23). The vagina has an
important role in a woman’s sexual function; the vaginal
tissue responds directly to estradiol variations during a
woman’s life and undergoes structural and functional
changes (24). Insulin interferes with ovarian aromatase
activity, whose reduction may result in decreased estradiol
levels (25). Diabetes seems to impose a negative effect on
steroidogenesis and decreases expression of the estrogen
receptor-α (ERα), aquaporin-2 (AQP2), androgen
receptor (AR), and progesterone receptor (PR) genes in
experimental studies (8,11,24).
Recently, Baldassarre et al have reported that ERα
expression in the vaginal tissue in postmenopausal women
was not significantly different than that in women without
diabetes, although the AR expression was decreased.
Important vascular changes have been observed such
as increased vessel density and poor differentiation
and, eventually, lack of vascular lumen. In addition, the
isoforms endothelial (eNOS) and neuronal (nNOS)
nitric oxide synthase have been described as significantly
reduced in the vaginal tissue, which may reduce the
vaginal hemodynamic response (8). Hyperglycemia
apparently decreases hydration of mucus membranes
and, in addition to vascular modifications, compromises
vaginal lubrication, leading to dyspareunia (8,24,26,27).
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Dissatisfaction was another finding in our study. There
is considerable disagreement in the literature in regards
to female sexual satisfaction in diabetes, which could vary
according to the study’s design, and the participants’ age,
ethnicity, and partner’s sexual performance (12,15,26,28).
Due to the effect on sexual function caused by chronic
complications, postmenopausal women with a diagnosis of
diabetes must be questioned by their physicians regarding
their sexual function in order to receive appropriate
treatment (29). More studies should be conducted
evaluating the sexual function of postmenopausal women
with diabetes (30).
Conclusions
Diabetes was associated with SD in a Brazilian sample of
women with a postmenopausal status. SD presented an
increased prevalence, risk, and severity among menopausal
women with diabetes compared with controls.
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