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The Profile of Female Sexual Function (PFSF) is a patieni-based in-
strument for the measuring of loss of sexual function in menopausal
women with low libido (hypoactive female sexual desire disorder).
The instrument, which contains 37 items in seven domains (sexual
desire, arousal, orgasm, sexual pleasure, sexual concerns, sexual
responsiveness, and sexual self-image) and a single-item measure
of overall satisfaction with sexuality, bas been extensively developed
and initially validated in over 500 oophorecliomized women with
fow libido in North America, Europe, and Australia. Initial vali-
dation results showed the PFSF is capable of discriminating these
patients from age-matched controls and prodiced consistent re-
sponises and sensitivity across geographies. The objective of this non-
randomized, parallel-group study was fo examine the psychometric
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properties of the final PFSF in an independent group of surgically
menopausal women with low libido and to extend validation o
naiurally menopausal women with low libido. Participants from
16 study centers in North America included surgically (n = 59)
and naturally (n = 88) menopatisal women with low libido and
their age-matched control subjects, both premenopausal (n = 57)
and naturally menopausal (n = 47, who reported no problems with
libido. Subjects completed the PFSF al baseline and again 4 weeks
luter. Adjusted mean scores for each of the seven domains were sta-
tistically significantly lower (P < 0.0001) in surgically menopausal
women with low libido compared with age-matched control
women, and in naturally menopausal women with low libido
compared with naturally menopawsal control women, demonstrat-
ing excellent discriminant validity. Tesi-relest reliability ranged
from 0.57 to 0.91 for the seven domain scores, whereas inlernal-
consisiency reliability ranged from 0.74 to 0.95. Resuils of this re-
search support the conclusion that the PFSF is a valid and reliable
instrument for measurement of loss of sexual function in bolh nat-
urally and surgically menopausal women with low libido.

Hypoactive sexual desire disorder (HSDD) is defined as a persistent defi-
ciency or absence of sexual fantasies and desire for sexual activity that causes
marked distress or interpersonal difficulty (American Psychiatric Association,
1994). Women who have undergone menopause, whether natural or surgical
{following oophorectomy), may experience a significant reduction in sexual
desire. Clinical evaluation of any intervention to alleviate this condition re-
quires the availability of a psychometrically sound and appropriate outcomes
measure for measurement of sexual desire and related aspects of sexual func-
tion. Review and evaluation of existing self-report measures indicated that
they lacked the focused content and multinational linguistic validation spe-
cific to the population of menopausal women with HSDD. These deficiencies
were perceived as particularly significant, given the high prevalence of HSDD
relative to other sexual dysfunctions among women (Lauman, Paik, & Rosen,
1999).

The Profile of Female Sexual Function (PFSF) is a new, self-report, multi-
national instrument designed to measure sexual desire and associated symp-
toms in women with HSDD following menopause. Specifically, this instru-
ment, which contains 37 ilems in seven separate domains and an overall
sexual satisfaction question, has been developed to reflect the clinical phe-
nomenology of this disorder and its effects on the patients’ thoughts, feelings,
behaviors, and emotions. Initial development of the PFSF was performed ex-
tensively in over 800 vophorectomized women with low libido across North
America, Burope, and Australia. These studies have shown the PFSF to be
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reliable and valid for use as an outcomes measure in oophoreciomized
women with hypoactive sexual desire disorder and to demonstrate robust
psychometric properties across numerous geographies (McHorney et al,
manuscript submitted). The objective of the current study was to extend
and generalize the validation statement of the PFSF to an additional inde-
pendent sample of surgically menopausal women with low libide and 1o a
separate group of naturally menopausal women suffering from HSDD.

METHODS
Design and Subjects

This nonrandomized, paraliel-group study included surgically and naturally
menopausal women with low libido and age-matched controls. Prior to in-
cluding naturally menopausal women with low libido in the present study,
we conducted qualitative research in one-on-one interviews (15 women) and
focus groups (two groups of 8 women each) in naturally menopausal women
with low desire that indicated that the items of the PFSF had both face and
content validity in this group. On the basis of menopausal status and libido,
we enrolled women from 15 study centers in the United States and one in
Canada in study groups. Inclusion and exclusion critesia consistent with the
DSM-1IV criteria for hypoactive sexual desire disorder (APA, 1994) were used
to identify women with low libido. To comply with inclusion criteria, these
women were required to repost a satisfying sex life before menopause (ei-
ther surgical or natural) with a meaningful loss in desire and decrease in
sexual activity subsequent to menopause. In addition, subjects had to report
personal distress or discomfort over their decreased level of desire for sexual
activity. To qualify, women in the control groups had to characterize their
sex life as good and satisfying, be satisfied with their current level of sexual
activity, and express little or no concern with their level of interest in sex.

All women were 20 to 70 years old, in a stable, monogamous relationship
for at least one year with a partner who was sexually functional and had a
‘pody mass index not less than 18 or greater than 30. Women in the surgically
menopausal, low libido group were to have undergone bilateral salpingo-
oophorectomy and total hysterectomy at least 1 year before study entry, to
have been on a stable dose of estrogen therapy for at least 3 months, and to
be willing to continue estrogen treatment while in the study. Women in the
naturally menopausal, low libide group were to have had no spontaneous
menstrual period for at least one year before entry, to have a uterus and
at least one ovary, and to be on stable hormone therapy. Women in the
control groups were to have at least one ovary and 1o be on stable hormone
replacement therapy if postmenopausal.

Women were excluded from participation if they had chronic or acute
life stress relating to major life change that might interfere with sexual activity.
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Additionally, consistent with the DSM-1V criteria, we excluded women whose
sexual dysfunction was thought to be due to a psychiatric disorder or was due
to the use of a substance or other medical condition. Women who had dys-
pareunia, physical problems or previous sexual trauma that might interfere
with sexual activity, who were depressed according to the Beck Depression
Inventory-1I (Beck, Steer, & Brown, 1996), or who were taking medications
known to affect desire were excluded.

Women in the surgically menopausal, low libido group were age-
matched to women in the control group. The control group consisted of
premenopausal and naturally menopausal women. Women in the naturally
menopausal, low libido group were age-matched to the subset of naturally
menopausal control women.

Measurements

The PFSF was initially administered at baseline and 4 wecks later. To assess
convergent validity, we also administered the Derogatis Interview for Sexual
Function-Self Report (DISF-SR) (Derogatis, 1997) at baseline and 4 weeks.
In addition, women answered 2 question regarding overail satisfaction with
sexuality over the past 30 days, which they rated on a scale from one (poor)
to five (excellent). All questionnaires were completed by the subjects in a
private place after appropriate instruction, without assistance.

We computed a raw score for each of the domains of the PFSF (sexual
desire, arousal, orgasm, sexual pleasure, sexual concerns, sexual responsive-
ness, and sexual seif image) by summing the item scores, after appropriate
reversal of positively worded items. Each raw score was then converted, via
a linear transformation, to a 0 to 100 scale. Higher scores on all domains
represent better sexual function.

Statistical Analyses

We assessed the psychometric properties of reliability and validity for each
domain of the PFSF and the single-item measure of overall sexual satisfaction.
Test-retest and internal consistency reliability were evaluated. We assessed
test-retest reliability using an intraclass correlation coefficient (1CC; Shrout &
Fleiss, 1979). The ICC measures the correlation between two responses from
the same individual. Internal consistency of the domains was assessed by
calculation of Cronbach’s a coefficient. Test-retest and internal-consistency
estimates were computed separately for each low libido group and for the
control group.

We evaluated the instrument’s discriminant and convergent validity to
ascertain initial validation of the PFSF. The discriminant capacity of the in-
strument was assessed by two means. We assessed classical known-groups
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validity (McHorney et al., 1993) by evaluating the ability of the instrument
to discriminate between the mean responses of each low libido group and
their respective control group using a repeated measures analysis. To ac-
count for variations in underlying baseline characteristics, we inchuded age,
referral source, marital status, and length of relationship with partner in the
model. Additionally, we assessed the discriminant efficiency of the PFSF
using the scale’s ability to distinguish individual scores of women in the
low libido group from those of the controls. More specifically, we used
a receiver operating characteristics (ROC) analysis to establish the ability
to correctly classify a subject’s status (with or without low libido) based
on their domain score. For each domain, the area under the ROC curve
(AUC), an overall assessment of a tool's discriminative capability, was com-
puted (Hanley & McNeil, 1982). Additionally, on the basis of preliminary
cutpoints derived from previous studies, we estimated sensitivity, specificity,
and positive and negative predictive values. These cutoff points were es-
tablished in earlier validation studies of surgically menopausal women and
age-matched controls (McHorney et al., manuscript submitted) and corre-
spond to the values that classify correctly, as low libido or control, the max-
imum percentage of subjects in a population with a 50% prevalence rate
of low libido. 'This amounts to treating incorrect classification of a woman
without low libido as important as incorrect classification of 2 woman with
low libido.

We evaluated convergent validity (that is, positive and substantial cor-
relation with an instrument measuring a similar construct) by correlating do-
mains of the PFSF and the DISF-SR. The DISF is an established, reliable, and
valid gender-keyed brief outcomes measure, available in both self-report
and semistructured interview formats, designed to provide a guantitative es-
timate of an individual’s current sexual functioning (Derogatis, 1997). The
DISF represents five primary domains of sexual functioning (sexual cogni-
tion/fantasy, sexual arousal, sexual behavior/experiences, orgasm, and sex-
val drive and relationship) and a summary or total score. The DISF differs
from the PFSF principally in that the former is more of an omnibus scale, ap-
propriate across a broad spectrum of sexual function/dysfunction, whereas
the PFSF is specifically focused on the assessment of sexual desire and
its consequences. In the convergent validarion exercise, we prospectively
identified prior to unblinding the study domains hypothesized to demon-
strate a significant positive relationship. Although we expected moderate
correlations between all domains of the two instruments, the PFSF domains
and the DISF domains with which they were expected to be highly cor-
related were sexual desire with sexual cognition/fantasy, sexual arousal,
drive and relationship; arousal with sexual arousal and orgasm; orgasm
with sexual arousal and orgasm; and sexual responsiveness with sexual
cognition/fantasy.
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TABLE 1. Baseline Characteristics of the Subjects by Group

Low libido Low libido Natural
surgical natural menopause
MEnopause All controi menopause contro
1= 59 n=104 =83 =47
Age (years)* 51.1(1.02) 48.2 (0.74) 53.2 (.57 54.9 {0.73)
Race—r (%)
Caucasian 54 (92) 96 (92) 83 (54) 45 (96)
Black 4 (7 3(3) 2(2) 1@
Hispanic 12 3 3® 0
Qther o 2(23 0 1(2)
Married—n (30) 48 (81} 67 (64) 74 (84) 29 (62)
Length of relationship 19.8 (1.60) 159 (1.19) 21.4 (1.42) 20.6 (1.99)
(yearsy

Hata prescented as moan (SEM).

RESULTS
Subject Disposition and Baseline Characteristics

OF 251 subjects, 249 (99%) completed the study. Two subjects failed to com-
plete the study; one was lost to follow-up and one voluntarily withdrew.
Baseline characteristics of all subjects by enrollment group are shown in
Table 1. Subjects in each of the low libido groups were similar to their re-
spective controls in terms of age, height, weight, and body mass index (data
not shown). Surgically menopausal subjects with low libido were more likely
to be married to their partners and in relationships of longer duration than
were the control subjects. Although naturally menopausal women with low li-
bido were also more likely to be married than were the naturally menopausal
control women, similar lengths of relationship were seen for the two groups.

Test-Retest Reliability

Test-retest reliability data are shown in Table 2. Overall, high to moderately
high intraclass correlation coefficients were observed (ICC range from 0.61 to
0.91) for zall domains except sexual concerns, indicating consistent responses
and good temporal stability between the two test administrations, at baseline
and at 4 weeks. Slightly lower but acceptable ICC values (ICC range from
0.57 to 0.74) were observed for the sexual concerns domain. Additionally,
a slightly lower but acceptable ICC value was seen for the overall sexual
satisfaction question (ICC range from 0.54 to 0.73). Such lower values are
not unexpected for single-item measures.

Domain Representation and Item Consistency

A high degree of scale homogeneity was observed for all domains of the PFSF
with Cronbach’s alpha coefficients greater than or equal to 0.74 (tabie 3).
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TABLE 2. Relizbility of PFSF: Test-Retest Correlations in Low Libido Surgically Menopausal
Women, Low Libido Naturally Menopausal Women, and Controls

Test-Retest intraclass correlation

Low libido Low libido

surgical menopause natural ntenopause All controls
Domain n=75% 7= 88 n=104
Sexual desire 0.73 0.73 0.76
Arousal 0.61 0.62 0.68
Orgasm 0.71 0.76 0.82
Sexual pleasure 0.74 077 0.80
Sexuval concerns 0.57 0.58 0.74
Sexual responsiveness 0.81 0.84 0.91
Sexuval seif image 0.62 0.67 0.78

By and large, this result tends to confirm the structural integrity of the PFSF
domains and the achievement of well-integrated construct definitions.

Clinical Known-Groups Validity of the PFSF

The ability of the PFSF to discriminate between the comparison groups of in-
lerest is shown in Figure 1. For all domains, the mean scores for women
with FISDD were significantly lower (i.e., reflecting poorer sexual func-
tion) than those of the age-matched conirol groups (p < 0.001). In addition,
the mean scores across domains for the natural and surgical menopausal
populations were very consistent, supporting an expeciation derived from
qualitalive content validation thai, regardless of the eticlogy of menopause,
women with HSDD experience similar complaints and problems with sexual
functioning. The mean scores (SE) for the satisfaction with sexuality ques-
tion were significantly lower than their respective control groups for both

TABLE 3. Internal Consistency of PFSF: Cronbach's & in Low Libido Surgically Menopausal
Women, Low Libido Naturally Menopausal Women, and Controls

Cronbach's o

Low libido Low libido

surgical menopause natural mencpause All controls
Domain n=7359 1= 88 =104
Sexuval desire 0.94 0.89 0.93
Arousal- 0.95 .91 .81
Orgasin 0.39 0.93 0.88
Sexual pleasure 0.96 0.94 0.93
Sexual concerns .91 0.83 0.74
Sexual responsiveness 0.93 091 0.89
Sexual self mage 087 0.80 085

Note, Data from the frst administration of the instrument.
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the surgically menopausal women with low libido 11.65 (0.159) versus 3.77
(0.123); P < 0.0001) and naturally menopausal women with low libido [1.68
(0.130) versus 3.82 (0.127); P < 0.0001].

Discrimant Efficiency

Table 4 reports the AUC derived from an ROC analysis performed on each
of the PFSF domain scores. In this analysis, we combined domain scores for
both surgical and natural low libido and compared against domain scores for
the control women. All seven domains of the PFSF demonstrate a high degree
of predictive capacity using this indicator (AUC > 0.89). The individual ROC
curve for each low libido group compared with its appropriate controi group
is given for the desire domain in Figure 2. Similar curves are seen when each
population is considered individually, emphasizing the similarity in sexual
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FIGURE 1. FProfile of Female Sexual Function adjusted mean scores by domain. A. Low libido,
surgically menopausal women (# = 59 and normal {ibide control subjects (7= 104); B. low
fibido, naturally menopausal women (2 = 88) and normal libido naturally menopausal control
subjects (12 = 47). Brror bars represent standard errors. (Confinued)
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FIGURE 1. (Centinued)

desire scores regardless of etiology. Similar curves were seen for the other
domains (data not shown).

Table 4 also reporis sensitivity and specificity estimates. We evaluated
sensitivity and specificity by computing the proportion of low libido and
control group women, respectively, scoring below or above a particular cut-
off value for “caseness.” Acceplable coefficients for sensitivity and specificity
were demonstrated by all domains. The desire domain demonstrated a sensi-
tivity of 0.94, indicating that the large majority of women positive for HSDD
were identified by the scale. This predictive ability was not artifactual (that is,
not constructed on the basis of a high rate of false positive errors), because
the specificity was also high (0.86). In addition, the positive predictive value
(PPV) for Lhe desire score was (.87, indicating that approximately nine out of
ten predicted positives based on the PFSF desire score were true posilives.
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TABLE 4. ROC Analysis of Low Libido Surgically and Naturally Menopausal Women and
Controls

Positive Negative

predicted predicred
Domain Sensitivity Specificity value value AUC
Sexuat desire 0.94 (.86 0.87 0.93 .95
Arousal .93 0.92 0.92 0.93 0.97
Orgasm 0.67 0.92 0.50 0.73 0.82
Sexual pleasure 0.84 0.86 0.86 0.84 0.93
Sexval concerns 0.89 0.95 0.94 0.90 0.96
Sexual responsiveness 0.78 0.92 0.91 0.81 0.94
Sexual self-image 0.72 0.90 0.88 0.706 0.90

Convergent Validity

Table 5 shows the correlations between the domains of the PFSF and the
domains of the DISF-SR. Statistically significant correlations (p < 0.001)
were observed for all correlations of interest. The overall pattern supports
the convergent validity of the PFSE. Although moderate to high correlations
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FIGURE 2. ROC curve for the desire domain of the Profile of Female Sexual Function. NM
intlicates nawrally menopausal women; SM indicates suegically menopausal women,
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TABLE 5. Correlation of the Profile of Female Sexual Function (PFSF) with the Derogatis
Interview for Sexual Function-Sc!f Report (DISF-5K)

DISF-SR domain

Sexual cognition/ Sexual Sexual hehavior/ Drive and
PFSF domain [antasy arousal experiences Orgasm relationship
Sexual desire 0.64 0.76 0.67 0.69 0.82
Arousal 0.49 0.70 0.50 0.80 0.82
Orgasm 047 0.66 0.47 0.87 0.70
Sexual pleasure 0.51 0.73 0.56 0.83 0.81
Sexual concerns 0.45 0.67 0.55 0.74 0.78
Sexual responsiveness 0.50 067 0.63 0.66 0.79
Sexual self-image 0.46 0.60 8.60 0.66 0.73

were observed, no redundancy was observed, indicating that the domains
measure related yet separate charactesistics of sexuality.

DISCUSSION

The validation statement previously established for the PFSF, which was de-
veloped and initially validated in susgically menopausal women with low
libido in North America, Europe, and Australia and in seven languages, has
now been extended as a result of the current study to naturally menopausat
women with low libido. The PFSF is a patient-based, self-report inventory
that was developed to measure treatment benefit in menopausal women with
HSDI3.

The mean domain scores of both low libido groups were statistically
significantly different from those of the age-matched controls for all seven
domains of the instrument, demonstrating that the PFSF clearly discriminates
low libide menopausal women from women free of this condition. Quali-
tative interviews showed that naturally menopausal women with HSDD ex-
perience the same symptoms and concerns as those expressed by surgically
menopausal women with FISDD. Consistent with this observation, very sim-
flar quantitative domain scores were observed in the two populations of
women, confirming the ability of the PFSF to accurately quantify these char-
acteristics independent of the basis for menopause.

The current trial demonstrated good scale reliability for the PFSF via
both test-retest and internal-consistency analyses. Slightly lower test-retest
values, as compared with those seen in earlier validation studies (McHorney
et al., manuscript submitted), may be a result of the somewhat long test-retest
interval (4 weeks). Acceptable reliability was demonstrated independently in
each low libido sample separately, as well as in the control population, and
not as 2 function of combining heterogeneous populations, which could lead
to higher test-retest reliability.
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The PFSF also demonstrated admirable predictive efficiency in assigning
low libido versus centrol subjects to the correct groups and showed overall
high predictive validity in discriminating low libido from control women, as
evidenced by AUC values of 0.89 or greater. Additionally, we saw moderate
to high sensitivity, specificity, and positive and negative predicted values for
each domain. The preliminary cutoff point used in determining these esti-
mates was derived from previous validation studies assuming a 50% preva-
lence rate. Although reports of prevalence rates in the literature suggest a
lower rate of HSDD, a 50% prevalence rate may be appropriate for a clinical
population (Laumann et al., 1999).

In addition, good convergent validity was illustrated through correlations
with the DISF, one of the standard clinical outcomes measures in the field.
High correlations on a priori hypothesized construct relationships represent
another strong validation statement for the PFSE

Current tongitudinal studies to assess the PESF’s ahilily to detect changes
in sexuality due to treatment as well as to characterize domain scores in a
multitude of populations are ongoing and will be reported at a later date. On
the basis of this ongoing work, we determine that refinements or modifica-
tions may be made to the PFSF. To date, the instrument has been validated
only in menopausal women; additional research would be required to es-
tablish the usefulness of the instrument in premenopausal women. It is also
important (o note that this instrument has been designed te be implemented
as an outcomes measure in clinical trials to assess therapeutic efficacy. Ad-
ditional studies would be required to develop a version of the PFSF for use
as an assessment tool in an individual practice setting.

This study demonstrates that the PFSF is reliable and valid for assessment
of sexual function in both surgical and naturally menopausal women with
hypoactive sexual desire disorder.
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