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Abstract
Objective—To assess sexual function in women with spontaneous 46,XX primary ovarian
insufficiency after at least 3 months of a standardized hormone replacement regimen.

Design—Cross-sectional cohort, controlled

Setting—National Institutes of Health Clinical Research Center

Patient(s)—Women with primary ovarian insufficiency (N=143) and regularly menstruating
controls (N=70).

Interventions—Self-administered questionnaires; 100 micrograms/day estradiol patch, oral
medroxyprogesterone acetate 10 mg for 12 days each month for patients

Main Outcome Measure(s)—Derogatis Interview for Sexual Function Self Report (DISF-SR)

Result(s)—Women with primary ovarian insufficiency had significantly lower DISF-SR composite
scores as compared to control women. Their serum total testosterone levels were significantly
correlated with DISF-SR composite score (r=0.20, P=0.03), although this accounted for only 4% of
the variance in this measure. Patients with testosterone levels below normal tended to have lower
DISF-SR composite scores. Of patients with primary ovarian insufficiency 9/127 (7%) scored below
the 2nd centile on the composite sexual function score compared to 1/49 (2%) of control women
(difference not statistically significant).

Conclusion(s)—As assessed by the DISF-SR, sexual function is in the normal range for most
young women with 46,XX spontaneous primary ovarian insufficiency who are receiving physiologic
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estradiol replacement. However, as a group, these young women score significantly lower on this
sexual function scale than control women.

Capsule—Sexual function is in the normal range for most young women with 46,XX spontaneous
primary ovarian insufficiency who are receiving physiologic estradiol replacement.

Keywords
sexual function; primary ovarian insufficiency; premature ovarian failure; premature menopause;
primary hypogonadism; hypergonadotropic hypogonadism; hypergonadotropic amenorrhea;
hormone replacement therapy; estrogen; testosterone

Introduction
Premature ovarian failure, previously known as premature menopause, has been defined as the
development of hypergonadotropic hypogonadism before the age of 40 years, which is two
standard deviations below the mean age of natural menopause (1–3). This condition is
associated with amenorrhea, symptoms of estrogen deficiency, and gonadotropin levels in the
menopausal range. The prevalence is approximately 1 in 250 by age 35 and 1 in 100 by age
40 (4).

The term “premature ovarian failure” is problematic because it implies permanent cessation
of ovarian function. In fact, many women with this condition experience intermittent ovarian
function that may last for decades. Pregnancy may occur in some women many years after the
diagnosis (5). Our preferred term for the condition is “primary ovarian insufficiency” as first
introduced by Fuller Albright et al. in 1942 (6).

Sexual dysfunction can have harmful effects on relationships, self-esteem, and quality of life,
yet sexual dysfunction commonly receives little attention in clinical practice. Sexual
dysfunction in women involves the interaction of emotional, cultural, personal, interpersonal,
contextual, and medical factors (7–10). In one national survey approximately 25% of women
reported marked distress about their sexual relationship and/or their own sexuality (7). The
study found that the best predictors of sexual distress were markers of general emotional well-
being and emotional relationship with the partner during sexual activity. Physical aspects of
sexual response in women, including arousal, vaginal lubrication, and orgasm, were poor
predictors (7).

Young women find the diagnosis of spontaneous 46,XX primary ovarian insufficiency
particularly traumatic (11). Disorders of mental health, especially depression, frequently
underlie the presentation of sexual dysfunction (12). The traditional separatist notion that
sexual dysfunction has either psychological or organic origins has been replaced by an
understanding that the two are closely linked and must be taken into consideration together
(13).

There is little evidence specifically analyzing the relationship between sexual dysfunction and
spontaneous 46,XX primary ovarian insufficiency (14). To our knowledge no controlled
studies to date have specifically evaluated sexual function in women with this condition. We
undertook this study to determine if women who have spontaneous 46,XX primary ovarian
insufficiency and are estradiol replete have sexual dysfunction as compared to young women
of similar age who have normal ovarian function.
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Subjects and Methods
Study population

The study was approved by the Institutional Review Board of the National Institute of Child
Health and Human Development, National Institutes of Health (Bethesda, MD). All women
provided written informed consent. We recruited women with spontaneous 46,XX primary
ovarian insufficiency by the Internet and by clinician referral. We recruited controls by local
advertisement.

From January 2000 to November 2005 we recruited 143 women with spontaneous 46,XX
primary ovarian insufficiency and 70 control women of similar age who had normal ovarian
function. We recruited patients and controls as part of a screening process for enrollment in a
3-year prospective double-blind randomized placebo-controlled trial (designed to evaluate the
effect of transdermal estradiol/testosterone therapy on bone density). The 3-year study was
conducted under a cooperative research and development agreement (CRADA) between the
National Institutes of Health and Procter and Gamble Pharmaceuticals, Mason, OH). So as to
obtain a representative spectrum of sexual function in this population there was no a priori
requirement that patients or controls have a sexual partner or be sexually active (13). No
reference to sexual function was made as part of recruitment efforts.

Study design
This was a controlled cross-sectional study designed to compare sexual function of women
with spontaneous 46,XX primary ovarian insufficiency who receive a standardized hormone
regimen for at least 3 months and women of similar age who have normal ovarian function.
Women with spontaneous primary ovarian insufficiency were seen for two visits: 1) a baseline
screening evaluation at which time they had been off any estrogen/progestogen hormone
therapy for at least two weeks, and 2) after receiving a standardized hormone regimen for at
least 3 months consisting of a 100 μg estradiol patch and cyclic oral medroxyprogesterone
acetate (10 mg for 12 days each month).

Women with primary ovarian insufficiency
To be eligible for the study patients had to meet the following inclusion criteria: 1) diagnosis
of spontaneous 46,XX primary ovarian insufficiency before the age of 40 years (i.e., at least 4
months of oligo/amenorrhea and two FSH levels in the menopausal range, as defined by the
local assay employed, and confirmed on two separate occasions, at least 1 month apart); 2) age
between 18 and 42; 3) no iatrogenic cause of the ovarian insufficiency or known chromosomal
abnormality; 4) normal thyroid and adrenal function; and 5) no contraindication for hormone
therapy. Screening baseline evaluation was as previously described (15).

Controls
Control women were healthy, non pregnant, and regularly menstruating (cycles between 21
and 35 days). They did not smoke more than 2 cigarettes per day or use alcohol (<2 drinks a
day). They were taking no chronic medications, and were not using hormonal contraception.
They were compensated according to NIH guidelines.

Evaluation of sexual function
We employed a self-report questionnaire; the Derogatis Interview for Sexual Function (DISF-
SR - Female Version) is a reliable and well-validated measure of sexual functioning designed
for use in women (16). The DISF-SR has five domain scores: Cognition/Fantasy, Sexual
Arousal, Sexual Behavior/Experiences, Orgasm, and Drive & Relationship. In addition there
is the composite score, which is computed and summarizes sexual functioning across the five
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primary DISF-SR domains. The DISF-SR consists of 25 items measuring level of sexual
activity and overall sexual functioning during the past 30 days. A combination of 9-point
frequency scales (e.g., 0=not at all and 8=4 or more times per day) and 4-point frequency scales
(e.g., 0=not at all and 4=extremely) are used.

Assessment of each domain is computed as a scale score in terms of area T-score (generated
through a normalizing transformation); a T-score of 50 places the respondent in the 50th centile
of the norm, a T-score of 30 places the respondent in the 2nd centile, and a T-score of 70 places
her in the 98th centile (16). Sexual function was evaluated in patients during the estradiol only
phase of the hormone replacement cycle (not on progestin). In control women this was
evaluated during the mid-follicular phase of their menstrual cycle (days 5–12).

Hormonal assays
Serum total testosterone, free testosterone, and estradiol were measured as previously reported
(17). We measured serum total testosterone by RIA after extraction chromatography (Esoterix
Endocrinology, Calabassa Hills, CA)(18). We determined serum free testosterone
concentrations using equilibrium dialysis (19). Estradiol was measured by competitive
chemiluminescence immunoassay using the Immulite 2000 analyzer (Diagnostic Products
Corporation, Los Angeles, USA).

Statistical analysis
For categorical variables with more than two levels we compared groups with the exact
likelihood ratio test using StatXact 4 for Windows 2000 (CYTEL Software Corporation,
Cambridge, MA. All other analyses were conducted using the Statistical Analysis System 2002
(SAS Institute Inc., Cary, NC). Continuous variables were compared using Wilcoxon’s rank
sum test. Proportions were compared using Fisher’s exact test. Correlation was assessed using
Spearman’s rank correlation. All p-values are two-tailed and P<.05 was considered significant.

Results
One hundred thirty-eight women with spontaneous 46,XX primary ovarian insufficiency and
62 controls completed the self-report questionnaire DISF-SR -Female Version. Five patients
and 8 controls declined to complete the instrument. The median (SD) age at diagnosis of women
with spontaneous 46,XX primary ovarian insufficiency was 29±6.9 years.

Table 1 summarizes the demographic and clinical characteristics of the women. The two groups
did not differ significantly with regard to age, body mass index, race, and education. However,
significantly more patients than controls were married. This difference may be due to the fact
that women with primary ovarian insufficiency represent a selected population interested in
fertility. Because marital status is a significant parameter of sexual function, comparisons were
made among the subsets of married and single patients and controls as well as all patients and
all controls.

Table 2 summarizes the comparison of the domains of sexual function in patients and controls.
The mean composite sexual function scores did not differ significantly by marital status in
either the patients or controls (comparisons not shown). Overall, as represented by the DISF-
SR composite score of sexual function, when the patients and controls were compared without
regard to marital status estradiol-replete women with primary ovarian insufficiency scored
significantly lower than control women (P= 0.001). Women with primary ovarian insufficiency
scored significantly lower on the Sexual Cognition/Fantasy scale (P=0.002), the Orgasm scale
(P=0.003), and the Drive & Relationship scale (P=0.02). No significant differences between
the two groups were found in the domains of Sexual Arousal and Sexual Behavior/Experiences.
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In direct comparisons of patients and controls segregated by marital status, only the composite
scores remained statistically significant (p=0.03 for married and p=0.01 for single).

A significant correlation was found between composite sexual function score and serum total
testosterone in women with primary ovarian insufficiency (r=0.20, p=0.03) and a trend toward
a correlation with serum free testosterone (r=0.17, p=0.06) (Figure 1). No such correlation was
found in normal control women. In women with primary ovarian insufficiency composite
sexual function score did not significantly correlate with age, age of onset of menstrual
irregularity, time since diagnosis, level of education, or serum estradiol level.

Of patients with primary ovarian insufficiency 9/127 (7%) scored below the 2nd centile on the
composite sexual function score compared to 1/49 (2%) of control women (p=0.287). Eighteen
women (18/120, 15%) with primary ovarian insufficiency had a serum free testosterone level
below the normal lower limit for the assay utilized (1.1pg/ml). Six women (6/121, 5%) had
serum total testosterone below the normal limit of 10 ng/dL. Women with an abnormally low
serum free testosterone level had a trend toward lower mean composite sexual function scores
compared to women who had these values in the normal range (50.4 vs 67.3 respectively,
p=0.052), as did women with a low serum total testosterone (35.9 vs 62.3 respectively,
p=0.075).

Discussion
We have demonstrated that despite physiologic estradiol replacement therapy young women
with 46,XX spontaneous primary ovarian insufficiency as a group score significantly lower on
the DISF-SR sexual function composite score as compared to control women. To our
knowledge this is the first report to investigate sexual function in women with this condition
in a controlled manner. Although we did not employ separate instruments to evaluate
psychosocial factors that may affect sexual function, such as mood, self-image and feelings
for the partner, we find it reassuring that only a minority of women (7%) with primary ovarian
insufficiency had scores that placed them clearly in the abnormal range of sexual function (at
or below the 2nd percentile on the composite score). Most women with 46,XX spontaneous
primary ovarian insufficiency (93%) have sexual function scores in the normal range.
Additional research is needed to assess the relative contributions of psychosocial factors and
testosterone deficiency on the sexual function of these women.

Many sexual function studies include only patients in stable relationships or those who are
sexually active, and thus exclude those for whom sexual dysfunction has precluded sexual
activities or relationships (13). Excluding these women would cause an underestimation of the
degree of sexual dysfunction. We did not exclude women on these criteria and our findings are
thus more generally applicable to women with 46,XX spontaneous primary ovarian
insufficiency.

Our data demonstrate that women with 46,XX spontaneous primary ovarian insufficiency do
not differ from control women in the domains of Sexual Arousal and Sexual Behavior/
Experiences. Thus, patients did not differ from controls with regard to the frequency of sexual
arousal, the adequacy of vaginal lubrication, or the frequency of sexual activities. Patients did
differ from controls in the domains of Sexual Cognition/Fantasy, Orgasm, and Drive &
Relationship. Thus, patients as a group were more likely to report less frequent sexual thoughts,
dreams or fantasies, less satisfaction with orgasm, and in general a less satisfying sexual
relationship as compared to controls, although when controlled for marital status the
differences were modest.

In the present study, women with primary ovarian insufficiency received cyclic hormone
therapy, using transdermal estradiol (100 mcg) and oral medroxyprogesterone acetate (10 mg).
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We have previously shown that this regimen results in physiological serum estradiol levels
compared to controls (20). Evaluation of sexual function was performed during the estrogen-
only phase of the cycle in order to avoid the progestin-induced dysphoria, which could affect
the results (21).

There are multiple mechanisms by which sexual function might be impaired in young women
with 46,XX spontaneous primary ovarian insufficiency. These women are living with a medical
disorder that causes premature loss of ovarian function and fertility. The integrated
psychosocial effects of a medical disorder can have a more significant effect on sexual function
than do the biomedical factors (13,22). A controlled study and a previous meta-analysis have
both demonstrated that there are strong links between depression and impaired sexual function
in women with diabetes (23,24). It has been suggested that evidence-based treatment of
diabetes-associated sexual dysfunction in women should include attention to depression,
interpersonal issues, and the psychological aspects of living with diabetes, since these are
known to correlate with sexual dysfunction (25). Possibly similar correlations with sexual
function exist in women with 46,XX primary ovarian insufficiency but we did not assess this
specifically in the present study. This is an area in need of further research.

We have previously demonstrated that women with primary ovarian insufficiency have
significantly reduced serum free and total testosterone levels as compared to control women
(17). Here we show that serum testosterone level is significantly correlated with the composite
sexual function score in women with primary ovarian insufficiency and that there is a trend for
women with serum testosterone levels below the normal limit to score lower on the composite
sexual function score. These findings suggest that the testosterone deficiency found in some
of these women may be a contributing factor to sexual dysfunction. However, the correlation
between serum testosterone and composite sexual function score is weak; serum testosterone
accounts for only 4% of the variance in composite sexual function score.

Large clinical studies have failed to demonstrate a correlation between testosterone levels and
sexual function in women (26,27). Similarly, a study that evaluated hormonal changes after
oophorectomy in conjunction with perimenopausal hysterectomy found no significant
association with 1 year postoperative sexual or psychological well-being (28). Other
prospective studies of oophorectomy are in agreement (29,30). The Endocrine Society has
concluded that the female androgen deficiency syndrome is not presently well defined and that
clinicians should not make this diagnosis in women until normative data on total and free
testosterone levels have been established across the lifespan (31). The Endocrine Society also
points out that serum testosterone levels may not reflect total androgen tissue exposure (31).
Indeed, it is well known that androgens may exert their effects in target cells in which they are
synthesized from inactive precursors without release in the circulation (32).

When assessed by functional brain MRI, surgically menopausal women who watch erotic
stimuli have reduced limbic system activity compared to premenopausal control women;
furthermore, as compared to estrogen treatment alone, treatment with estrogen and testosterone
caused a greater increase in limbic activation (33). A systematic Cochrane review concluded
that the addition of testosterone to hormone replacement in menopausal women has a beneficial
effect on sexual function (34). Several trials conducted in women with sexual dysfunction after
surgical or natural menopause have shown improvements in some sexual function domains
(35–38). It is possible that in some specific clinical situations in which clear evidence of
testosterone deficiency can be established, and in which other psychosocial aspects of female
sexual function are not a prominent component of the dysfunction, replacement of testosterone
might significantly improve sexual function. The challenge is to be able to identify those
specific patients and gather long-term safety data on testosterone administration.
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A study by Gerber et al. assessed the effect of free testosterone levels on sexual function during
the natural menopause transition (39). Importantly, the study addressed other psychosocial
variables, which may also contribute to change in sexual function. These factors included
participant’s job satisfaction, satisfaction with financial resources, confidence in ability to
manage symptoms, stressful life events, exercise, body image, and quality of personal
relationships. The study showed no correlation between testosterone levels and sexual function,
whereas exercise was clearly associated with sexual satisfaction. The authors make the point
that a focus on the hormonal aspects of menopause has promoted a disregard of other important
psychosocial factors affecting sexual function (39). It will be important to avoid making the
same mistake while investigating sexual function in young women with spontaneous 46,XX
primary ovarian insufficiency.

Other studies are in agreement that factors such as general well-being, relationship to partner
and sexual attitudes are more important than hormone levels with regard to female sexual
function. A community based study by Cawood et al. involving 141 women who were aged
40 to 60 years showed that none of the hormonal parameters significantly predicted measures
of sexuality; the most important predictors were other aspects of the sexual relationship, sexual
attitudes and measures of well-being (40). A similar but larger study by Dennerstein et al. came
to similar conclusions (41).

In summary, as assessed by the DISF-SR, sexual function is in the normal range for most young
women with 46,XX spontaneous primary ovarian insufficiency who are receiving physiologic
estradiol replacement. However, as a group, these young women score significantly lower on
this sexual function scale than control women.
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Figure 1.
Correlation in women with primary ovarian insufficiency between sexual function composite
score as assessed by the Derogatis Interview for Sexual Function Self Report (DISF-SR) and
(A) serum total testosterone (n= 121), (B) serum free testosterone (n=120).
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Table 1
Comparison of demographic and clinical characteristics between women with primary ovarian insufficiency (n=143)
and controls (n=70)

Characteristic Women with Primary Ovarian
Insufficiency

Control Women P

Age (median, SD) 32.0 (5.5) years 28.5 (7.3) years NS

BMI (kg/m2) (median, SD) 22.9 (3.1) 23.0 (2.7) NS

Race (%) NS
 White 121 (84.6%) 50 (71.4%)
 Black 13 (9.1%) 11 (15.7%)
 Hispanic 4 (2.8%) 8 (11.4%)
 Asian 5 (3.5%) 1 (1.4%)

Age at menarche (median, SD) 13.0 (1.5) 13.0 (1.3) NS

Marital status 0.02
 Married 87 (60.8%) 27 (38.6%)
 Single/Divorced 56 (39.2%) 43 (61.4%)

Highest education (n,%) NS
 High School 5 (3.6%) 2 (3.2%)
 Graduate school or college 135 (96.4%) 60 (96.8%)
BMI : body mass index

NS: non-significant
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