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Hyperglycemia in postmenopausal women screened for the metabolic
syndrome is associated to increased sexual complaints
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Abstract

Background. Postmenopausal metabolic changes increase cardiovascular risk and impair quality of life (QoL). Despite this,
few reports have addressed the association of these changes with female sexuality.

Objective. To determine the association between the metabolic syndrome (METS), and its components, and female sexuality.
Methods. Data of sexually active postmenopausal women who participated in a METS screening program who filled out the
menopause-specific quality of life questionnaire (MENQOL) were assessed. Specifically the sexual domain of the MENQOL
was analyzed in regard to mean total and item scores (decreased libido, vaginal dryness, and sexual avoidance). Criteria of the
Third Adult Treatment Panel (ATP III) were used to identify women with the METS.

Results.  Two hundred six women fulfilled inclusion criteria. Mean age of participants was 54 + 6.9 years (median: 54
years). Prevalence of the METS in this sexually active postmenopausal series was 39.8%. About 52.9% of them presented
abdominal obesity, 35.4% hypertension, 55.8% high triglycerides, 17.5% hyperglycemia, and 59.7% low high density
lipoprotein cholesterol (HDIL-C). Women with the METS as compared with those without the syndrome displayed no
significant differences in MENQOL sexual scorings (total or of its composing items). Equally there were also no score
differences among those presenting any of the five components of the METS, except women with hyperglycemia who
significantly displayed a higher total sexual domain score (5.6 + 2.1 vs. 4.8 + 2.3, p < 0.05) in association to a higher mean
score in the decreased libido item (6.0 + 2.3 vs. 4.8 + 2.6, p < 0.01). After controlling for several confounding factors,
logistic regression confirmed that women with hyperglycemia were significantly at higher risk for presenting decreased /lbido
(higher item score, OR 2.4, CI 95%: 1.0-5.7, p < 0.05) and more impaired sexuality (higher total MENQOL sexual domain
score: OR, 2.5, CI 95%: 1.1-5.4, p < 0.05).

Conclusion. Despite the limitations of this study, as assessed with the MENQOL, hyperglycemia in postmenopausal women
screened for the METS was associated to a negative impact in sexuality. More research is warranted in this regard.
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Introduction

Cardiovascular disease (CVD) is rare in women
younger than 45 years, but those older than 55 are
more likely than men to have it [1,2]. Indeed, after the
menopause the prevalence of the metabolic syndrome
(METYS) or any of its components increases in relation
to time since the menopause, sedentary and bad
habits [3-5]. This situation not only increases
cardiovascular risk [6] but also increases severe
menopausal symptoms [7-9] and hence impairing
quality of life (QoL) significantly. Elevated body mass

index (BMI) is associated with poor QoL during the
climacteric [10-12]. The association between low
testosterone levels and erectile dysfunction in men
with the METS is receiving increasing attention.
Indeed, men with the METS report a significantly
higher proportion of moderate to severe erectile
dysfunction [12]. Female sexual dysfunction (SD) is
associated with different psychosocial, genital, and
functional diseases. Recent data seem to point out the
fact that premenopausal METS increases the risk of
SD [13] and it may have an independent role through
impairment of sexual desire [14]. Items composing
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the METS such as elevated BMI and hypertension
have also been independently associated with female
SD [15,16]. Although pre- and postmenopausal
women exhibit differences in sexual index [17], data
regarding female SD and postmenopausal METS is
scarce. In this sense, one study can be found in the
literature that assessed urogenital symptoms by race/
ethnicity in a large exclusively postmenopausal
population (n=98,705) and determined that vaginal
dryness, irritation or itching, discharge and dysuria
were elevated among women who are Hispanic,
obese, and/or diabetic [18].

The objective of the present research was to
determine the association between the METS (and
its components) and female sexuality, as assessed by
the menopause-specific quality of life questionnaire
(MENQOL).

Methods
Participants

From February 1, 2005 to March 31, 2005 a METS
screening program aimed to determine the preva-
lence of this entity and related risk factors among
postmenopausal women was carried out at the
Institute of Biomedicine of the Universidad Catodlica
of Guayaquil, Ecuador. In brief, a total of 325
women (>1 year amenorrhea), with intact uterus,
aged >40 years, non-hormone therapy (HT) users
participated in this program. Women were recruited
through newspaper advertising and attended the
program after an 8-hour overnight fasting period.
Waist circumference, height, and blood pressure
measurements were recorded as well as blood
sampling was performed for the determination of
serum glucose and lipid profile analysis. Basal
characteristics of these participants (z=325) as well
as the main results of this program are presented
elsewhere [3]. As a secondary objective, QoL was
also measured using a specific menopausal instru-
ment, data which is also presented elsewhere [8];
however, data specifically regarding the sexual
domain of the MENQOL and its composing items
among those sexually active (n=206) were further
explored, analyzed, and presented in this document.
General data included: age, age at menopause
presentation, time elapsed since menopause, resi-
dency, income, and habits (smoking, alcohol, and
sedentarism).

Criteria of the Third Adult Treatment Panel
(ATPIII) were used to define those with METS, this
is three or more of five risk determinants: abdominal
obesity (waist circumference > 88 cm), increased
serum triglycerides (>150 mg/dl), decreased high
density lipoprotein cholesterol (HDL-C < 50 mg/
dl), high fasting glucose (>110 mg/dl), and increased
blood pressure (>130/85 mmHg) [19]. BMI was

calculated as weight in kilograms divided by squared
height in meters. Women with a BMI > 30 were
considered as obese.

Qualiry of life assessing tool

QoL was assessed using the MENQOL, proposed by
Hilditch et al. [20], in its Spanish version [21]. The
questionnaire is composed of 29 items grouped in
four domains: vasomotor, psycho-social, physical,
and sexual. Each item can be scored from 0 to 6
according to the intensity. No total MENQOL score
is available, rather a mean total score within each
domain (or of each of its composing items) can be
generated according to each subject’s response. The
higher the scores within each domain, or in a
particular item, the greater the impairment. Sexual
domain of the MENQOL, specifically analyzed in
this document, is composed of three items relating to
sexual complaints: decreased libido, vaginal dryness,
and sexual avoidance.

Statistical analysis

Data analysis was performed using EPI-INFO 2000
statistical software (Centers for Disease Control and
Prevention, Atlanta, GA/World Health Organization,
Geneva, Switzerland). Data are presented as means,
medians, standard deviations, and percentages.
Comparison of continuous data was performed with
ANOVA. Logistic regression was used to analyze risk
factors related to presenting higher scores in the
MENQOL sexual domain (total and per item).
Independent variables to be entered in the regression
model were: age, age at menopause presentation,
time elapsed since menopause, BMI, residency,
income, habits (smoking, alcohol, and sedentarism),
and the presence of the METS and each of its
components separately. Continuous variables were
converted into dichotomic values using medians as
cut-off points. Entry of variables into the model was
considered with a 20% significance level and the
stepwise procedure performed. A p value of < 0.05
was considered as statistically significant.

Results

Data of a total of 206 postmenopausal sexually active
women who had participated in the METS screening
program were analyzed. Mean age was 54 + 6.9
(median: 54 years). About 48.5% had 5 or more
years since menopause onset (occurring in average at
47.3 + 4.8 years), 89.3% were mestizo, 91.7% were
urban living and 48.5% were of low income.
Regarding habits: 46.6% were sedentary and 2.9%
were current smokers and/or abused alcohol.
Prevalence of METS in this sexually active
postmenopausal series was 39.8%. About 52.9% of



them presented abdominal obesity, 37.5% had
BMI > 30, 35.4% hypertension, 55.8% high trigly-
cerides, 17.5% hyperglycemia, and 59.7% low
HDL-C. No significant differences were found in
socio-demographic characteristics between women
with METS as compared with those without the
syndrome.

Presented in Table I is the sexual domain of the
MENQOL (mean total and per item scores) among
the sexually active postmenopausal (z=206) women
who attended the screening program. No significant
differences were found in mean total sexual domain
score (5.1 + 2.2 vs. 4.8 + 2.4, p=NS), decreased
libido (5.2 +2.6 vs. 4.8+ 2.6, p=NS), vaginal
dryness (5.1 + 2.5 vs. 4.6 + 2.8, p=NS), or sexual
avoidance (5.0 + 2.7 vs. 5.0 + 2.9, p=NS) when
METS women were compared with those without
the syndrome. Equally there were also no differences
in scorings among those presenting any of the five
components of the METS, except for women with
hyperglycemia who displayed significantly higher
total sexual domain scores (5.6 + 2.1 vs. 4.8 + 2.3,
p < 0.05) in association to a higher mean score in the
decreased lAbido MENQOL item (6.0 + 2.3 wos.
4.8 + 2.6, p < 0.01).

After controlling for several confounding factors,
logistic regression confirmed that women with
hyperglycemia were significantly at higher risk for
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presenting decreased [libido (higher item scorings;
OR: 2.4; CI 95%: 1.0-5.7, p < 0.05) and more
impaired sexuality (higher total MENQOL sexual
domain scores; OR: 2.5; CI1 95%: 1.1-5.4, p < 0.05).

Discussion

The menopause transition is characterized by an
increase in emotional lability, body weight, metabolic
changes, urogenital discomfort, and sleeping dis-
orders — among others — that alter daily life. It is also
associated to bio-psycho and social difficulties, high
rates of depressive symptoms, and female SD which
have been associated to both, individual and partner
factors [22-25]. Some changes are related to
hormonal and metabolic changes and others rather
due to familial and social adjustments [26-30].
Although there is no consensus regarding the
definition of SD, its prevalence increases as men
and women age; depending on the used diagnostic
tool it has been reported that adult women (40—45%)
and men (20-30%) have at least one manifestation of
SD [29,31-33]. There are a number of common risk
factors associated to female SD that include:
individual general health status, genitourinary
disease, psychiatric disorders, chronic diseases (i.e.
diabetes, hypertension, cardiovascular), bad habits
(i.e. smoking, alcohol), and socio-demographic

Table I. The sexual domain of the MENQOL (mean total and item score) in sexually active postmenopausal women attending the METS

screening program (n=206).

Sexual domain MENQOL

Parameter Decrease libido Vaginal dryness Sexual avoidance Total sexual score
All (n=206) 5.0 + 2.6* 4.8+ 2.7 5+2.8 49+23
Age > 54 years (median)

Yes, 88 (42.7%) 5.0+ 2.7 5.0+ 2.8 5.1+2.8 5.0+ 2.4

No, 118 (57.3%) 49+26 4.6 + 2.7 4.9 + 2.7 4.8+23
Metabolic syndrome

Yes, 82 (39.8%) 52+26 5.1+25 5.0+ 2.7 51422

No, 124 (60.2%) 4.8+ 2.6 4.6 +2.8 5.0+ 29 48 +2.4
Abdominal obesity

Yes, 109 (52.9%) 5.0+ 2.7 4.8 +2.8 5.1+28 5.0+ 2.4

No, 97 (47.1%) 49+26 4.7 + 2.7 5.0+ 2.8 49+23
Obesity BMI > 30

Yes, 77 (37.4%) 5.2+2.8 4.8+ 2.8 53+ 2.8 5.0+ 2.5

No, 129 (62.6%) 48+ 25 4.8 +2.7 4.8 + 2.7 4.9+ 2.2
Hyperglycemia (>110 mg/dl)

Yes, 36 (17.5%) 6.0 +23 53+ 2.7 5.7+ 2.6 5.6 + 2.1

No, 170 (82.5%) 4.8 + 2.6 4.7+ 2.7 49428 4.8+ 23!
Hypertension

Yes, 73 (35.4%) 4.9 + 2.7 4.7+ 2.6 4.7+ 2.7 48 +2.4

No, 133 (64.6%) 5.0+ 2.6 4.9 +2.7 52+ 2.8 5.0+ 2.3
High triglycerides (>150 mg/dl)

Yes, 115 (55.8%) 5.0+ 2.6 4.7 + 2.7 5.1+ 2.7 5.0+ 2.3

No, 91 (44.2%) 49+26 4.9 + 2.7 4.9+ 2.9 49423
Low HDL-C (<50 mg/dl)

Yes, 123 (59.7%) 4.8+ 2.6 4.7+ 2.6 4.8 + 2.7 4.7+ 23

No, 83 (40.3%) 53+27 4.9+ 2.9 54+ 2.8 5.1+24

*Mean + standard deviation; Ip < 0.05.
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conditions [34]. Dennerstein et al. [35] recently
reported the prospective assessment of an 11-year
follow-up of mid-aged Australian women, showing
that all domains of sexual function declined over the
study period, in association to higher depressive
scores and more negative feelings for their partners.

Various validated tools have been used to deter-
mine how the climacteric influences QoL [36], one
even originally designed in Spanish [37]. In the
present investigation the MENQOL tool, proposed
by Hilditch et al. [20], was used which is based upon
women’s own perspective. This tool has been
validated upon climacteric Hispanic populations
and used to assess how the menopause impairs
QoL [8,21]. Among Chilean women low sexual
desire is the main reason for ceasing sexual activity.
However, stopping sexual relationships does not
seem to be important in marital stability [38].
Although SD risk among middle-aged Ecuadorian
women [22,39] and within other Hispanic female
populations [38,40,41], has been related to social,
cultural, economic factors and to menopausal
symptom severity, to the best of our knowledge
however few or no study, addressing a postmeno-
pausal Hispanic population, has determined the
effect of the METS and its determinants over
sexuality as assessed with the sexual domain of the
MENQOL.

The prevalence of the METS increases during the
fifth and sixth decade of women’s life [3,42]. It is
more frequent after the menopause onset, hence
associated to, but not conclusively directly caused by
the lower estrogenic milieu, that enhances several
metabolic derangements (i.e. increased insulin re-
sistance, obesity, hyperglycemia). Prevalence found
in this postmenopausal series was high, however
similar to rates recently found among several Latin
American populations [42]. As assessed with the
MENQOL tool we have previously reported that the
METS impairs all QoL domains in postmenopausal
women (vasomotor, psycho-social, physical and
sexual) [8]. In the present document, we further
explored the MENQOL sexual domain data in order
to ascertain the impact of the METS and its
components upon female sexuality. In one study,
sexuality was assessed with the Female Sexual
Function Index (FSFI) among premenopausal wo-
men with the METS and a matched control group
[13]. The authors showed that women with the
METS had an increased prevalence of SD as
compared with the control group; upon individual
analysis of the different domains it was found that
women with the METS reported significantly lower
arousal, orgasm, and lubrication scores in compar-
ison to women without the METS. In a more recent
paper [14], it has been reported that the METS was
an independent risk factor for impaired sexual desire;
however, this association was found among preme-

nopausal women. Contrary to this, the present study
could be the first to report upon a postmenopausal
series, in which hyperglycemia, a component of the
METS, was related to a more impaired sexuality
(higher decreased libido and total sexual domain
scores). Hence, hyperglycemia could be a significant
factor for presenting sexual complaints in the
postmenopausal phase. It has been reported that
type II diabetes has a negative impact on female
sexual desire, orgasmic capacity, lubrication, sexual
satisfaction, and the partner relationship [43].
Chronic hyperglycemia in the diabetes mellitus state
is a major cause of serious micro- and macrovascular
disease, affecting, therefore, nearly every corporal
system. SD frequency is higher in diabetic men
compared with healthy controls. Although diabetic
complications are similar in both sexes, little atten-
tion has been given to the effects of diabetes on
female sexuality and sexual function. Previous
studies in women with diabetes may also neglect
the importance of the subjective qualities associated
with female sexuality and sexual domain. Both male
and female diabetics had more arousal phase
dysfunctions than did healthy spouses. In diabetic
women, SD has been related to depression and to
partner relationship quality. Logistic regression has
demonstrated that in type I diabetic women, SD is
related to psychological factors and depression
[44,45]. It seems that diabetic women with SD did
not differ from diabetic women without SD as for
metabolic control, insulin dose, duration of diabetes,
or frequency of diabetic complications [44].
Although depressive symptoms have been related to
SD in women with diabetes, a recent postmenopau-
sal series, using the FSFI tool and controlling for
depression, determined that diabetes was an impor-
tant and independent risk factor for SD [46].

On the other hand, it seems plausible that
endothelial dysfunction in women with METS could
have a negative effect on sexual response. However,
we do not know if our results (increased sexual
complaints) could be the expression of a primary step
triggered by hyperglycemia equal to that found
among diabetic women without vascular complica-
tions displaying oxidative stress marker alterations
[47]. Men with SD show a lack of nitric oxide (NO)
production and a significant increase in NO synthase
binding sites in penile tissues, induced by diabetes
[48]. These individuals also display expression of
vascular damage mediators such as vascular
endothelial growth factor (permeabilizing and neo-
angiogenic effects) and endothelin-1 (vasoconstrict-
ing and mitogenic action). Neuropathy is also likely
to be an important cause of diabetic erectile
dysfunction [48,49]. Although we cannot ascertain
whether these changes are present among the
individuals of our series (with hyperglycemia and
impaired sexuality), sexual impairment may be



representing an early clinical marker of the METS
and related endothelial dysfunction. More research
in this regard is needed to establish biochemical
markers and pathways that could conclusively link
sexual impairment in postmenopausal women with
the METS or any of its components. In men,
antioxidant treatment associated with sildenafil re-
duces activation and markers of endothelial damage
[48]. In women this situation could be more complex
especially among postmenopausal women who have
steroid gonadal hormone deprivation. To make
matter worse, it has been postulated that the
interaction between testosterone and estradiol may
determine the risk of developing the METS during
the menopausal transition [50]. The female climac-
teric transition is a period of estrogenic deficiency and
relative androgen excess as androgen synthesis is only
mildly altered. Thus, postmenopausal women have a
mild decrease in androgen production as compared
with the premenopausal ones. Unfortunately, testos-
terone and/or sexual hormone binding globulin status
were not assessed in our series that could give insights
on the role of androgen deficit over sexual impair-
ment. However, one must bear in mind that the
METS would be a characteristic expression of
climacteric hyperandrogenism predominance [4,51—
54], situation that would contrarily not favor sexual
impairment as found in the present series.

In any case, one must take into account that there
are several cultural and lifestyle factors that change
some sexual indices during the menopause [55], and
also some differences in the prevalence of the METS
and cardiovascular risk [56]. The existing evidence
suggests that the promotion of healthy lifestyle
practices by health care providers is a valuable
strategy for reducing CVD risk in women transition-
ing through the menopause. The results of this series
indicate that the promotion of these lifestyle changes
(aimed in reducing adiposity and improving glucose
control) should be equally encouraged; however the
impact that such a program could have over sexual
impairment in postmenopausal women with METS
or its components remains to be determined. As the
METS is very frequent in middle-aged women, its
optimal management therefore would be expected to
benefit their sexual sphere and relieve many non-
specific complaints.

Finally, as for the limitation of the present study,
one can mention its cross-sectional nature (i.e. small
sample), the lack of serum androgenic level assess-
ment among participants, and not being able to
assess sexuality with a specific tool (i.e. the FSFI as
compared to the MENQOL sexual domain that only
has three items), all which do not allow drawing
definitive conclusions; however, it adds to the few or
null reports addressing, in a specific postmenopausal
Hispanic population, the effect of the METS and its
components over sexuality.
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Despite the mentioned limitations, as assessed
with the sexual domain of the MENQOL tool, the
present series determined that hyperglycemia in
postmenopausal women was associated to a negative
impact in sexuality. More research is needed to
further delineate pathogenic mechanisms involved in
this regard.

Acknowledgments

This study was supported by the Research and
Development System of the Universidad Catdlica
de Santiago de Guayaquil, Ecuador through grant
No. 2003-10-83 and partially supported by the B/
017543/08 AECID (Agencia Espaiiola de Cooperacion
Internacional para el Desarrollo) grant from the
Spanish ‘Ministerio de Asuntos Exteriores y Co-
operacion’ to the University of Zaragoza, Spain.

References

1. Ford ES, Giles WH, Dietz WH. Prevalence of the metabolic
syndrome among US adults: findings from the third national
health and nutrition examination survey. JAMA 2002;287:
356-359.

2. Rosamond W, Flegal K, Friday G, Furie K, Go A, Greenlund
K, Haase N, Ho M, Howard V, Kissela B, et al. American
Heart Association Statistics Committee and Stroke Statistics
Subcommittee. Heart disease and stroke statistics — 2007
update: a report from the American Heart Association
Statistics Committee and Stroke Statistics Subcommittee.
Circulation 2007;115:669—e171.

3. Hidalgo LA, Chedraui PA, Morocho N, Alvarado M,
Chavez D, Huc A. The metabolic syndrome among post-
menopausal women in Ecuador. Gynecol Endocrinol 2006;
22:447-454.

4. Janssen I, Powell LH, Crawford S, Lasley B, Sutton-Tyrrell K.
Menopause and the metabolic syndrome: the study of
women’s health across the nation. Arch Intern Med 2008;
168:1568-1575.

5. Cho GJ, Lee JH, Park HT, Shin JH, Hong SC, Kim T,
Lee KW, Park YK, Kim SH. Postmenopausal status
according to years since menopause as an independent risk
factor for the metabolic syndrome. Menopause 2008;15:524—
529.

6. Rossi R, Nuzzo A, Origliani G, Modena MG. Metabolic
syndrome affects cardiovascular risk profile and response to
treatment in hypertensive postmenopausal women. Hyperten-
sion 2008;52:865-872.

7. Llaneza P, Inarrea J, Gonzalez C, Alonso A, Arnott I, Ferrer-
Barriendos J. Differences in health related quality of life in a
sample of Spanish menopausal women with and without
obesity. Maturitas 2007;58:387-394.

8. Chedraui P, Hidalgo L, Chavez D, Morocho N, Alvarado M,
Huc A. Quality of life among postmenopausal Ecuadorian
women participating in a metabolic syndrome screening
program. Maturitas 2007;56:45-53.

9. Chedraui P, Hidalgo L, Chavez D, Morocho N, Alvarado M,
Huc A. Menopausal symptoms and associated risk factors
among postmenopausal women screened for the metabolic
syndrome. Arch Gynecol Obstet 2007;275:161-168.

10. Laferrere B, Zhu S, Clarkson JR, Yoshioka MR, Krauskopf K,
Thornton JC, Pi-Sunyer FX. Race, menopause, health-related
quality of life, and psychological well-being in obese women.
Obes Res 2002;10:1270-1275.



6

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

P. Chedrawi et al.

Julia-Molla MD, Garcia-Sanchez Y, Romeu Sarrié A, Pérez-
Loépez FR. Cimicifuga racemosa treatment and health related
quality of life in postmenopausal Spanish women. Gynecol
Endocrinol 2009;25:21-26.

Castelo-Branco C, Palacios S, Ferrer-Barriendos J, Cancelo
M], Quereda F, Alberich X. The Cervantes study group.
Impact of anthropometric parameters on quality of life during
menopause. Fertil Steril, in press.

Esposito K, Ciotola M, Marfella R, Di Tommaso D, Cobellis
L, Giugliano D. The metabolic syndrome: a cause of sexual
dysfunction in women. Int J Impot Res 2005;17:224-226.
Ponholzer A, Temml C, Rauchenwald M, Marszalek M,
Madersbacher S. Is the metabolic syndrome a risk factor for
female sexual dysfunction in sexually active women? Int J
Impot Res 2008;20:100-104.

Esposito K, Ciotola M, Giugliano F, Bisogni C, Schisano B,
Autorino R, Cobellis L, De Sio M, Colacurci N, Giugliano D.
Association of body weight with sexual function in women. Int
J Impot Res 2007;19:353-357.

Doumas M, Tsiodras S, Tsakiris A, Douma S, Chounta A,
Papadopoulos A, Kanellakopoulou K, Giamarellou H. Female
sexual dysfunction in essential hypertension: a common
problem being uncovered. ] Hypertens 2006;24:2387-2392.
McCall K, Meston C. Differences between pre- and post-
menopausal women in cues for sexual desire. J Sex Med
2007;4:364-371.

Pastore LM, Carter RA, Hulka BS, Wells E. Self-reported
urogenital symptoms in postmenopausal women: women’s
health initiative. Maturitas 2004;49:292-303.

Expert Panel on Detection, Evaluation, and Treatment of
High Blood Cholesterol in Adults (Adult Treatment Panel
IIT). Executive Summary of the Third Report of the National
Cholesterol Education Program (NCEP). JAMA 2001;285:
2486-2497.

Hilditch JR, Lewis J, Peter A, van Maris B, Ross A, Franssen
E, Guyatt GH, Norton PG, Dunn E. A menopause-specific
quality of life questionnaire: development and psychometric
properties. Maturitas 1996;24:161-175.

Blumel JE, Castelo-Branco C, Binfa L, Gramegna G, Tacla X,
Aracena B, Cumsille MA, Sanjuan A. Quality of life after the
menopause: a population study. Maturitas 2000;34:17-23.
Chedraui P, Pérez-Lopez FR, San Miguel G, Avila C.
Assessment of sexuality among middle aged women using
the female sexual function index. Climacteric 2009;12:213—
221.

Chedraui P, Morales B, Hidalgo L. Depression and related
risk factors among climacteric women Climacteric 2008;11:
125.

Valadares AL, Pinto-Neto AM, Conde DM, Osis MJ, Sousa
MH, Costa-Paiva L. The sexuality of middle-aged women
with a sexual partner: a population-based study. Menopause
2008;15:706-713.

Dennerstein L. Sexuality, midlife, and menopause. Meno-
pause 2008;15:221-222.

Pérez-Lopez FR. The menopause, Madrid: Temas de Hoy;
1992.

Davis SR, Moreau M, Kroll R, Bouchard C, Panay N, Gass
M, Braunstein GD, Hirschberg AL, Rodenberg C, Pack S,
et al. APHRODITE Study Team. Testosterone for low libido
in postmenopausal women not taking estrogen. N Engl ] Med
2008;359:2005-2017.

Dennerstein L, Lehert P, Koochaki PE, Graziottin A, Leiblum
S, Alexander JL.. A symptomatic approach to understanding
women’s health experiences: a cross-cultural comparison of
women aged 20 to 70 years. Menopause 2007;14:688-696.
Hayes RD, Dennerstein L, Bennett CM, Fairley CK. What is
the ‘true’ prevalence of female sexual dysfunctions and does
the way we assess these conditions have an impact? J Sex Med
2008;5:777-787.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Chedraui P, Aguirre W, Hidalgo L, Fayad L. Assessing
menopausal symptoms among healthy middle aged
women with the menopause rating scale. Maturitas 2007;57:
271-278.

Laumann EO, Paik A, Rosen RC. Sexual dysfunction in the
United States. Prevalence and predictors. JAMA 1999;281:
537-544.

Heiman JR, Guess MK, Connell K, Melman A, Hyde JS,
Segraves RT, Wyllie MG. Standards for clinical trials in sexual
dysfunctions of women: research designs and outcomes
assessment. ] Sex Med 2004;1:92-97.

Khademi A, Alleyassin A, Amini M, Ghaemi M. Evaluation of
sexual dysfunction prevalence in infertile couples. ] Sex Med
2007;5:1402-1410.

Derogatis LR, Burnett AL. The epidemiology of sexual
dysfunctions. J Sex Med 2008;5:289-300.

Dennerstein L, Guthrie JR, Hayes RD, DeRogatis LR,
Lehert P. Sexual function, dysfunction, and sexual
distress in a prospective, population-based sample of mid-
aged, Australian-born women. ] Sex Med 2008;5:2291—
2299.

Zollner YF, Acquadro C, Schaefer M. Literature review of
instruments to assess health-related quality of life during and
after menopause. Qual Life Res 2005;14:309-327.

Palacios S, Ferrer-Barriendos ], Parrilla JJ, Castelo-Branco C,
Manubens M, Alberich X, Marti A. Health-related quality of
life in the Spanish women through and beyond menopause.
Development and validation of the Cervantes Scale. Med Clin
(Barc) 2004;122:205-211.

Blumel JE, Castelo-Branco C, Cancelo M]J], Romero H,
Aprikian D, Sarra S. Impairment of sexual activity in
middle-aged women in Chile. Menopause 2004;11:78-81.
Yénez D, Castelo-Branco C, Hidalgo LA, Chedraui PA.
Sexual dysfunction and related risk factors in a cohort of
middle-aged Ecuadorian women. J Obstet Gynaecol 2006;26:
682-686.

Blumel JE, Araya H, Riquelme R, Castro G, Sanchez F,
Gramegna G. Prevalence of sexual dysfunction in climacteric
women. Influence of menopause and hormone replace
therapy. Rev Med Chil 2002;130:1131-1138.

Blumel JE, Leon-Leon P, Chedraui P, Baron G, Belzares E,
Bencosme A, Calle A, Flores D, Espinoza MT, Izaguirre H,
et al. Sexual dysfunction in Latin America: prevalence and risk
factors. Climacteric 2008;11:175.

Royer M, Castelo-Branco C, Blumel JE, Chedraui PA,
Danckers L, Bencosme A, Navarro D, Vallejo S, Espinoza
MT, Gomez G, et al. The US National Cholesterol Edu-
cation Programme Adult Treatment Panel III (NCEP
ATP III): prevalence of the metabolic syndrome in post-
menopausal Latin American women. Climacteric 2007;10:
164-170.

Schreiner-Engel P, Schiavi RC, Vietorisz D, Smith H. The
differential impact of diabetes type on female sexuality. ]
Psychosom Res 1987;31:23-33.

Newman AS, Bertelson AD. Sexual dysfunction in diabetic
women. ] Behav Med 1986;9:261-270.

Enzlin P, Mathieu C, Van Den Bruel A, Vanderschueren D,
Demyttenaere K. Prevalence and predictors of sexual dysfunc-
tion in patients with type 1 diabetes. Diabetes Care 2003;26:
409-414.

Mezones-Holguin E, Blimel JE, Huezo M, Vargas R, Castro
J, Coérdova W, Valenzuela G, Castelo-Branco C. Impact of
diabetes mellitus on the sexuality of Peruvian postmenopausal.
Gynecol Endocrinol 2008;24:470-474.

De Mattia G, Bravi MC, Laurenti O, Moretti A, Cipriani R,
Gatti A, Mandosi E, Morano S. Endothelial dysfunction and
oxidative stress in type 1 and type 2 diabetic patients without
clinical macrovascular complications. Diabetes Res Clin Pract
2008;79:337-342.



48.

49.

50.

51.

52.

Morano S. Pathophysiology of diabetic sexual dysfunction. ]
Endocrinol Invest 2003;26:65-69.

Musicki B, Burnett AL. Endothelial dysfunction in diabetic
erectile dysfunction. Int J Impot Res 2007;19:129-138.
Torréns JI, Sutton-Tyrrell K, Zhao X, Matthews K, Brockwell
S, Sowers M, Santoro N. Relative androgen excess during the
menopausal transition predicts incident metabolic syndrome
in midlife women: study of women’s health across the nation.
Menopause, in press.

Carr MC. The emergence of the metabolic syndrome
with menopause. J Clin Endocrinol Metab 2003;88:2404—
2411.

Weinberg ME, Manson JE, Buring JE, Cook NR, Seely EW,
Ridker PM, Rexrode KM. Low sex hormone-binding globulin
is associated with the metabolic syndrome in postmenopausal
women. Metabolism 2006;55:1473-1480.

54.

55.

56.

Increased postmenopausal sexual complaints 7

. Maggio M, Lauretani F, Ceda GP, Bandinelli S, Basaria S,

Paolisso G, Ble A, Egan JM, Metter EJ, Abbatecola AM, et al.
Association of hormonal dysregulation with metabolic syn-
drome in older women: data from the InCHIANTI study. Am
J Physiol Endocrinol Metab 2007;292:E353-E358.

Akin F, Bastemir M, Alkigs E, Kaptanoglu B. SHBG levels
correlate with insulin resistance in postmenopausal women.
Eur J Internal Med 2008;20:162-167.

Dennerstein L, Lehert P. Women’s sexual functioning,
lifestyle, mid-age, and menopause in 12 European countries.
Menopause 2004;11:778-785.

Conroy RM, Pyorilé K, Fitzgerald AP, Sans S, Menotti A, De
Backer G, De Bacquer D, Ducimeti¢re P, Jousilahti P, Keil U,
et al. SCORE project group. Estimation of ten-year risk of
fatal cardiovascular disease in Europe: the SCORE project.
Eur Heart J 2003;24:987-1003.



