Mennpause: The fournnf af The Novth American Menopause Sveiety
Vol. L1, No. 4, pp. 474-483

DO 10.108301 . GMEOG00109316.11228.77

£ 2004 The Morth American Menopause Socicty

@ Text printed on avid-free paper,

Profile of Female Sexual Function: a patient-based, international,
psychometric instrument for the assessment of hypoactive sexual

desire in oophorectomized women

Colleen A. McHorney, PhD,' John Rust, PhD,? Susan Golombok, PhD,? Susan Davis, MD,?
Celine Bouchard, MD,* Candace Brown, MD,® Rosemary Basson, MD,® C. Donati Sarti, MD,’
James Kuznicki, PhD,® Cynthia Rodenberg, PhD,® and Leonard Derogatis, PhD’

ABSTRACT

Objective: The purpose of this study was to develop a self-administered, patient-based question-
naire o assess loss of sexual desire and associated symptoms in postmenopausal women with
hypoactive sexual desire disorder {HSDD) experiencing distress,

Design: Preliminary items and domains of sexuval function were identified through individual
and focus group interviews with postmenopausal women in the United States and Europe. A subset
of items was sclected for translation and further analysis. Cognitive interviews were conducted
with women with HSDD and non-HSDD women in cight countries to ensure items would have the
same meaning in seven languages. The resulting instraument was tested in 325 oophorectomized
women with HSDD and 255 age-matched nonoophorectomized centrol women in the United
States, Canada, Europe, and Australia,

Results: Psychometric tem reduction analyses resulted in 37 items organized into seven do-
mains characterizing female sexual fimction in postmenopausal women with HSDD. Excellent
reliability and validity of the domains of the Profile of Female Sexual Function (PFSF) were ob-
served inall geographic areas tested. Statistically significant differences between cophorectomized
women with fow libido and control women were found for all domains and all geographic areas.

Conciusions: The PFSF is a new instrument specifically designed for measurement of sexual
desire in ooplorectomized women with low libido. Robust psychometric properties have been
established in a large number of geographic regions and languages, making it usefut for asscssing
therapentic chiange in multinational clinical trials,
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exual dysfunction is a multidimensional prob-
lem with biological, psychological, and inter-
personat determinants. Community studics in
which women selfreport sexual dysfunction
{usually via questionnaires) have found rates of sexual
dysfunction in the range of 8% to 50%."* Focusing on
dysfunction that is perceived by the woman to be a
problem may reduce these rates by approximately one
third.” Early attempis to characterize the female sexual
response™” are now being reexamined, resulting in new
models that provide more complete descriptions of the
psychological and phiysiotogical components of female
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sexual function and diagnostic criteria for different
types of female sexual dysfunction.®’

General categories of female sexual dysfunction, as
recognized by the Fourth Edition of the Diagnostic and
Statistical Manuat of Mental Disorders (DSM-IV)® in-
chude desire disorders (ie, hypoactive sexual desire dis-
order, HSDD), arousal disorders, orgasmic disorders,
and sexual pain disorders. These disorders can occur
individually or in combination and may be primary or
secondary to other physical or psychiatric conditions.
The DSM-IV and the recent international consensus
conference on female sexuval dysfunction both recog-
nize the need to include the level of personal distress as
a diagnostic criterion **

Women who have undergone a surgical menopause
(bilateral oophorectomy) may experience decreased
levels of sexual desire after the procedure, perhaps asa
result of loss of ovarian sex steroid production.” Such
women commomly report feelings of loss, dissatisfac-
tion, or distress as a result of their diminished tibido'®
and, therefore, can be classificd as having hypoactive
sexual desire disorder (HSDD).

The development of elinical treatments to address
H3DD in oephorectomized women requires that a suit-
able psychometric instrument be available to measure
aspects of desire in this population.'! At the time we
bepan owr work, a number of instruments existed [or
the measurement of female sexual function, including
the Golombok-Rust Inventory of Sexual Satisfaction,
the Brief Index of Sexual Function for Women,'>**
and the Derogatis Interview for Sexual Function.'®
However, none of these instruments had been devel-
oped and validated specifically for use in evaluation of
treatnient response in postmenopausal women with
HSDD in multinational clinical trials.

Qur objective was to develop a patient-based and
psychometrically sound instrument, the Profile of Fe-
male Sexual Function (PFSF), to measure aspects of
sexual desire in oophorectomized women specifically
experiencing low libido, Hence, all participants were
estrogen replete to exclude vasomotor instability or
vaginal atrophy as primary causes of diminished sexual
interest. Women, age-matched by decade, who were to-
tally satisfied with their level of sexual interest and ac-
tivity participated as healthy comparators, Because of
its intended wse in chinical trials in women with HSDD,
the instrument was constructed to reflect the medicil
diagnosis of this disorder as well as its effect on wom-
en’s thoughts, feelings, emotions, and behaviors. Fur-
ther, the instrument was to be developed and validated
in multiple geographic regions and languages so as fo
be useful in multinational clinical triats, Initial versions

of this instrument were developed by seleeting inven-
tory items from among a large pool of potential items
generated by womnen via focus groups. After transla-
tion, linguistic validation, and international harmoniza-
tion, the instrument was evaluated in studies in the
United States, Canada, Europe, and Australia to further
refine its content and determine its psychometric prop-
erties and potential usefidness in multiple geographic
areas. We report the development of the PFSF herein.

METHODS

Initial item develepment and linguistic validation of
the PFSF

The preliminary items and domains of sexual func-
tion impartant to cophorectomized women with low H-
bido were identified via a series of individual inter-
views and focus group interviews with 91 surgicalfy
and 25 naturally postmenopausal women with HSDD
in four countries in Europe {(Germany, UK, Italy, and
France)} and in the United States. Eighty-nine indi-
vidual interviews were conducted, and 27 additional
women patticipated in two focus groups. In addition,
individual interviews were conducted with 96 physi-
ctans in the United States and England to determine if
the women’s needs matched physicians® perceptions of
their needs. Approximately 400 items generated from
the interviews were revicwed for redundancy, language
level, freedom from slang or jargon, apparent meaning,
and relevance to women. A subset of 83 items, de-
signed to ensure that essential elements of sexuality and
related distress were addressed, was selected for further
evaluation. Of the 83 items, 17 relating to aspects of
distress were evaiuated as a separate instrument, and 66
formed the basis for the development of the PFSF. This
item development process was conducted by a group of
clinicians and psychometricians with experience in the
treatment or measurement of sexual dysfunction. This
group ncluded individuals with expertise in clinical
psychology, statistics, psychometrics, public health,
and consumer research.

Content validity: qualitative linguistic validation and
international harmonization

Coguoitive interviews were used to. assess linguistic
validity across muitiple geographic areas and lan-
guages. After translation of items from English, we
conducted interviews with 55 surgically postmeno-
pausal wornen with HSDD and six nonoophorecto-
mized women without HSDD in the United States, Ger-
many, Helland, France, ltaly, Canada, Australia, and
the UK, ages ranging from 34 to 70 years, to ensure that
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cach Hem would bave the same meaning 1o women
across the languages of interest: English as spoken in
the United States, England, and Australia, native and
Canadian French, Dutch, German, Italian, and Spanish
as spoken in the United States. Professional interview-
ers and linguisis conducted these interviews of native
speakers of each language before quantiiative evalua-
tion of the inventories. Afier the interviews, a group of
linguists reviewed the ifems across languages to ensure
consistent meanings in all languages.

Cognitive laboratory methods use a variety of tech-
nigues, in individual or group discussien formats, to
identify the process by which people process, interpret,
and answer questionnaire items.'®"'> Cognitive inter-
views of all 61 women were conducted to determine the
women’s understanding of the items and to identify
items with ambiguous or multiple meanings. The inter-
views were also used to determine the exact wording in
each language required to preserve the meaning of the
items and to establish that the item content was relevant
in cach region. In this instance, women were asked to
“think aloud” as they answered the questionnaire items,
Examples of multiple and ambiguous meanings identi-
fied during this process are shown in Table 1.

Inventory evaluation

After translations and the cognitive interviews, the
instrument was further evaluated in three nonrandom-
ized, parallel-group, multicenter validation studies
conducted in the United States, Canada, Europe, and
Australia. These trials enrolled surgically postmeno-
pausal women with low libido and age-matched (within
geographical region) control wornen who had intact
ovarics and normal tibido. Incluston and exclusion cri-
teria consistent with the DSM-1V criteria for hypoac-
tive sexual desire disorder® were used to determine
low-libido status. These women had to report a satisfy-
ing sex life before mencpause (either surgically or

naturally) with a meaningful loss in desire and decrease
in sexual activity after menopause, and they had to be
experiencing concern over their decreased level of de-
sire for sexual activity, The control group consisted of
women who characterized their sex life as good and
salisfying, were satisficd with their current level of sex-
ual activity, and were not concerned with their level of
interest in sex, Age matching was performed by decade
ranges. The ratio of low-libido women to controls was
2to 1 inthe US study and 1 fo I in the other two studies.

All women were between 20 and 70 years of age and
were required to be in a stable, monogamous relation-
ship for at least | year before study entry with a partner
who was sexuvally functional. Women in the surgicaily
postmenopausal, low-libido group were to have under-
gone bilateral salpingo-oophorectomy and total hyster-
ectomy at least 1 year before study cntry, whereas
women in the control group were to have at least one
ovary. All postmenopausal wamen, regardiess of group
status, were on stable estrogen therapy alone or esiro-
gen with progestin therapy for at least 3 months before
study entry.

Women were excluded if they had clironic or acute
life stress relating to major life change that could have
interfered with sexual activity. Women whose disorder
might be accounted for by another Axis | disorder
{DSM-1V criteria)® or by nse of a substance or other
medical condition were excluded. Thus, women who
had depression {(Beck Depression Inventory-1l score
= 14),%° dysparcunia, physical problems or previous
sexual frauma that might interfere with sexual activity,
or were taking medications known to affect desire (eg,
selective serotonin reuptake inhibitors, tricyclic antide-
pressants, antiandrogens, beta-blockers, dehydroepi-
androsterone) were excluded.

The duration of the study for each woman was 4
weeks from the date of her study enroliment. Women
visited the study centers at baseline and after 2 and 4
weeks to complete study procedures. At baseline, each

TABLE 1. Examples of multiple or ambiguous meanings identified in participant interviews during the translation and lingtistic
vadidation process

ltem/domain Intended meaning

Unintended meaning/result

“I got wet during sex™
an aspect of arousal

*{ fecl like a scxual person™
“I iech eclaxed about sex™
having scx
Spontancity domain (items relating to
seaunal activity with little or no

planning) with low libido

Intended o measore vaginal [ubrication,
Intended to reflet sexual self image
Intended to measare comfort with idea off

Expected to he higher in women with
normal libido, compared with womet

Some women interproled “wetness” as referring to urination
during scx, perspiration during sex, or getting wet with
ejaculate

Was interpreted after transtation as “T feel Jike a prosiihute™

Some woinen reporied feeling relaxed abow sex, but were
oot having sex

Women with low libide reported high levels of spontaneity;
untike wonwen witl normal libido, they rmrcly thought
about or planned sex, which was usuafly initiated by the
partner and viewed as sponlancous
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woman completed screening procedures, provided de-
mographic data, and read through the inventories to be
administered later in the study. The PFSF was com-
pleted at the 2- and 4-week visits,

Itern redncton and demain determination analyses

Initial item reduction was performed using the data
from the US study to determine the most effective sub-
set of items for inclusion in the final instrument and to
identify the underlying factors characterizing sexual
functioning in the participant population. Standard psy-
chometric item analyses were performed using the re-
sponse from the first administration of the PFSF.*%4
Data from the Canadian and European/Australian stird-
les were then analyzed to determine whether the US
results could be applied to these regions and to identify
any modifications that necded to be made.

Reducing the length of the PFSF involved making a
trade-off between breadth and depth of coverage of as-
pects of female sexual dysfunction. Because we did not
want to sacrifice either breadth of measurement {com-
prehensiveness) or depth of measurement (precision},
we decided to assess numerous domains using as few
items as possible to construct each multi-item scale.

We used a variety of well-accepted item analysis
techniques to reduce the fength of the PFSF.*? We as-
sessed unidimensionality by extracting principal com-
ponents from the correlations among the items. The
principal components analysis was used to identify
items measuring a single general factor. Items with cor-
relations of less than (.40 with the first or second un-
rotated principal component were considered for re-
moval. The first two componenis were examined to
account for possible differential loading of positively-
and negatively-worded items. In addition, a rotated
factor analysis, using a varimax rotation, was used to
identify factor loadings for each item. Analyses were
performed on the raw data and on a Z-score transfor-
mation to account for any possible acquiescent re-
sponding by participants. Items showing complex cor-
relations across multiple factors and items having no
meaningful corrclations on any factor were considered
for removal. Finally, for each domain, redundant items
within a domain (inter-item correlation > 6.73) and
items not correlating significantly with their domain to-
tal scores (item-total correlation corrected for overlap
< 0.40} were also considered for removal.

Htems with missing data rates greater than 1026 were
candidates for exclugion. Item frequency distributions
were calculated, and the range of responses for each
item was assessed. Item distributions were examined
for floor and ceiling effects, ie, the respective clustering

of participants at the worst- and best-possible response
categories. Ceiling effects arc undesirable because par-
ticipants cannot improve their scores if they are at the
ceiling. A floor effect in the control group indicates that
even participants in the control group did not identify
with that item. Items that had more than 25% of re-
sponses in sither the bottom or top two categories were
candidates for exclusion.

Items that did not discriminate well between the low-
tibido and control groups were identified for possible
deletion. To account for any variation between the iwo
groups, an analysis of covariance with region, source,
marital staus, length of relatienship with partner, and
age covariate adjustinent was nsed.

Scale Construefion

Each item of the PFSF, except the global “satisfac-
tion with sexuality” question, was rated by participants
on a six-point categorical rating scale, with “Always”
corresponding to a score of 1, “Very Often” to 2, “Of-
ten” to 3, “Sometimes” to 4, “Seldom™ to 5, and
“Never” to 6. The global “satisfaction with sexuality™
question—which asked: “Considering the past 30 days,
how would you rate your overall satisfaction with your
sexuality?”—had a five-point category rating scale,
with “Poor™ corresponding to a score of 1, “Fair” fo 2,
“Good” to 3, *Very Good™ to 4, and “Excellent” to 5.
Each scale (Sexual Desire, Arousal, Orgasm, Sexual
Pleasure, Sexual Concerns, Sexual Responsiveness,
and Sexual Self Image) was constructed using Likert’s
method of summated ratings, which equally weighs
each item and sums them into an overall scale score. Al
scales were linearly transformed to a 0 to 100 metric,
with 100 indicating the most favorable state (best sex-
ual function), 0 the least Favorable (worse sexual func-
tion), and scores in between representing the percent-
age of the fotal possible score achieved.

Reliability and validity analyses

After completion of the item reduction phase and
identification of final domains, the psychometric prop-
erties of reliability and validity were assessed for each
PFSF domain and for the overall satisfaction with sexu-
ality question. An intraclass correlation coefficient and
Cronbach’s alpha value for each scale score was com-
puted to evaluate test-retest reliability and internal-
consistency reliability, respectively. The intraclass cor-
relation coefficient was obtained from the variance
compoenents of a repeated-measures analysis of vari-
ance model.*”

Classical known-groups validity”® was assessed by
evaluating the ability of the instrument to discriminate
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between hystercetomnized, oophorectomized women
with low libido and nonoophorectomized control
wometi. A repeated-measures analysis, adjusted by
site, age, source, marital status, and fength of relation-
ship, was used to test the hypothesis of no difference
between group means. Correlations among all domains
of the PFST were determined using Pearson correlation
coefficients to evaluate the extent to which the domains
measure unidimensional aspects of sexuality.

RESULTS

Characteristics of participants in the
quantitative studies

Demographic and baseiine characteristics of the
women enrolled in the three quantitative studies con-
ducted in the United States (18 centers), Canada (6 cen-
ters), and Europe/Australia (14 centers) are shown in
Table 2. In cach study, women in the low-libido and
centrel groups were similar in race, height, and weight.
Low-libido women were slightly older, slightly more
likely to be married to their partmers, and in relation-
ships of slightly longer duration than those in the con-
trof group. The mean length of relationship was greater
than a decade in all studies. Because all women in the
low-libido group had undergone hysterectomy and bi-
lateral oophorectomy, they were all postmenopausal;
28% to 35% of the women in the control group were
postmenopausal. Participants in the European/Aus-
tralian study were slightly more likely to be married
and in relationships of longer duration than participants
in the other studies.

Item rednction

Initial itemn reduction was undertaken using the data
from the US study alone, Similar results were obtained

when data from the Canadian and European/Australian
studies were examined,

Data quality and item disiributions

Data quality was assessed by examining missing
data rates and floor and ceiling effects. Overall, missing
data rates were low (< 2.3% in the US study), and no
items were removed from the inventory on that basis,
Ten items showed gvidence of floor effects in the con-
trol group or ceiling effects in the low-libido group or
had low discriminability and were deleted.

Diemain identification

Sclection of domains and items in domains was
based on principal components and factor analysis,
ttem-domain correlations, inter-item correlations, and
clinical considerations of female sexual dysfunction
in general and hypoactive sexual desire disorder in
particular,

Principal components analysis was performed to
identify any item that did not seem to be related to a
generat sexuality factor. We examined the results of an
unrotated principal components apalysis and identified
itemns that did not load on cither of the first two com-
ponents. One item from the PFSF was deleted for not
having a meaningful loading (loading of 0.12 and
0.11, respectively) on either of the first two principal
components.

Varimax rotated factor analysis of the raw data iden-
tified seven domains that were labeled Sexual Pleasure,
Sexual Desire, Responsiveness, Arousal/Orgasm, Sex-
ual Self Image, Sexual Concerns, and Disintercest. Thir-
teen items were deleted from the PFSF because of low
or multiple loadings. The Disinterest domain contained
two items and accounted for less than 2.5% of total
variance In the US data and was, therefore, deleted.

TABLE 2. Characteristics of the iow libido women and contrefs in the three quantitative development studies

US study Canadisn study European/Ausiralian study
Low-libido gronp  Contrel group  Low-libido gronp  Cantral group  Low-libido group  Control group-
(n—=224) (n==146) {ir—35) {n =33} {n=—224) {n = 146)
Ape m years fmean (SE)] 48 (0.55) 44 {0.76) 48 (1.47) 45 (1.65) 50{0.79 47 (0.86)
Hcight in cm [mean (SE) 164.5 (0.5) 164.1 0.5} t624(1L.0) 1619 (0.9 162.8 (0.6) 163.9(0.7}
Weight in kg [mean (SE)] 67.7(0.6) 65.5{0.8) 618 (1.7) 62.5{1.7) 66.1 (1.1) 64.7(1.1)
Race [ (%)) _
Caucasian 195 (88) 128 (88) 35 (100) 31¢94) 88 (98) 80 (98)
Black 21(9) 14{10) 0 0 ¢ 0
Other 5(2) 4{3} 0 246} 2{ 2(5H
Maricd 1 (30)] 181 (81) 13572} 24 (69) 18 (5% 79 (88) 740 (85}
Mecan length of relationship in years
[mrean (S]] HINEUNFS 13.6{0.91) 14.2 {1.84) 11.9¢1.89) 228(1.21) 207117
Women who were posimenopausal
[n {46 224 {100) 41 (28) 35{10m 11(33) 90 (1007 29 (35}
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Table 3 shows the results from the factor analysis for
those items not deleted.

Further considerations led to the modification of this
structure. Arousal and orgasm arc medically recog-
nized as separate aspects of sexuality (DSM-IV).® For
this reason, despite the documented comorbidity of
arousal and orgasm dysfunction,?® Arousal and Orgasm
were treated as separate domains. Items 14, 56, 60, and 65
loaded on two or more dimensions but were retained
based on clinical considerations. The remaining items
were arranged into the PFSF with the following domains
{number of items): Desire (9), Arousal (3), Orgasm (4},
Pleasure {9}, Sexual Concerns {3}, Responsiveness (7),
and Sexual Seif Image (4). Items belonging to the par-
ticular domains are indicated in bold in Table 3.

Data quality and domain identification analyses us-
ing data from the Canadian and European/Australian
studies produced similar resolts (data not shown). In-
ter-item correlations computed among items within do-
mains indicated redundancy among items in the Plea-
sure domain for all three studies, and two additional
items (items 49 and 51) were, therefore, deleted from
that domain. The final instrument contained 37 items in
seven domains (Table 4), and the additional question
on global “satisfaction with sexuality.”

Score distributions

The score distributions for the final form of the in-
strument using low-libido participants from all studies
are given in Table 4, Overall, the domains of the PFSF

TABLE 3. Factor analysis results for preliminary items and domains evaluated during PFSF development

Tiem Abbreviated itcm content Pleasure Desire  Responsiveness  Aromsalforgasm  Sclf-image Concems  Disinlorest
2 L felt like having scx (R) 0.74 - - -
5 My sexual desire was high (R) - 076 - - - -

6 [really wanted sex (R) - 076 - - - - -
9 [ foh sexual desire (R) - 08,73 - - - -
1t [ lacked scxual desire - 0.58 - - - -

13 T had sirong sexual feclings (R) - 0,73 - - - - -

14 1 was uninterested in sex - 052 0.50 - - - 044

17 [ got warm all aver just thinking aboul sex (R) - 065 - - -

t8 T was very dilficult for me to become aroused - 0.46 .66 -

19 I felt reaily excited sexunfly (R} - 68 - - - - -

20 Ireally had to focus to pel sexually aroused - - - .61 - - -

22 Getting aroused took forever - - - 0.65 - - -

26 Tinitialed sex (R) - - 0.55 . -

28 | madc up excuses o avoid having scx - - 0.73 - - -

i T avoided doing anything that would get a0.78 - -

my partner sexualty excited

32 I welcamed the chance to have sex (R} 0.57 - - - -

34 lavoided having sex - - 0,79 - - -

37 Igolalo of pleasure from sex (R) .80 - - - - -

38 Sex felt good (R) 0.79 — - - - -

9 I was frustrated about my sex life - .- - - 0.79 -

40 1 fclt sexuallty numb £.50 - - - - 148 -

4] 1 feht warm ail over during sex (R) 74 - - - - - -

43 Secx was wonderful (R 0.84 - - .-

4 1 el distressed about sex - — — - - 0469 -

45 I fek tinply afl over doring scx (R) 1.73 - - — - - -

49 Sex was fulfilling (R} 0.483 - - - - - -

50 Sex was exciting {R) 0.72 -

51 Sex gave me preat [Gelings all over 0.82 - - - - - -

my body (R)

52 @dreaded having scx 077 -

53 Sex was satisfying (R) 081 - - - - - -

55  Having sex was a chore - - .74 - - - -

56 Treached orgasm casily (R} 0.64 - - 648 - - -

57 Ittook a lot of work for me (o reach orgasm - - .84 - -

59 [Having organsms was difficult - 0.83 - -

50  Reaching orgasm was impossible 0.44 0.62 .

61 Goad abowt yoursclf sexualty (R) - - 0.85 -

62 Sexually desimble (R) - I - .52 - -

03 Like a scnsucus woman (R) - - - - 0.85 - -

65  Unhappy about yourself sexually - - - 0.44 0.54 -

Data is from the US study. R, indicates that scoring was reversed before analysis; —, represents factor loading < 0.4, Items in bold have been grouped inlo
a domain based on statistical and clinical considerations. PFST, Profile of Female Scxual Function,
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TABLE 4, Features of score disiributions in low-libide population from all three stdies (r = 323} and sample item content

PFSF domain ltems (n)  Levels(ny Mean  SD Median 2% floor % ceiling Sample item

Desirc 9 45 26 [6 24 4 0 “I had strong sexual feelings™

Pleasure 7 i5 37 24 34 6 2 “] got a lot of pleasure from sex™
Respensiveness 7 15 47 24 49 2 3! “1 made up excuses to avoid having sex”
Arcusal 3 5 34 26 33 14 | “1t was difficuit for mc to become aroused”
Qrpasm 4 20 48 26 40 9 1 “] reached orgasm casily™

Sexual sclf-image 4 20 42 22 40 2 <1 1 {elt sexually desirable™

Sexval concerns 3 {5 45 21 47 8 4 “1 was frustrated about my sex life”

Global “satisfaction with I 5 1.9 0.9 2 39 <1 “How would you rate your overall

scxuality™ guestion

salisfaction wilh your sexuality?™

PFSF domain scores range from 0 {worst scxual function) 1o 100 (best sexval function). Global “satisfaction with sexuality” scores range from 1 (poor}

to 5 {cxceltent). PFSF, Profite of Female Sexual Function.

TABLE 5. Reliability estimates for the Prafile of Female Sexual Function

Intcrnaf consistency and test-retest reliability

US study (n — 208}

Canadian study {n = 33)

European/Australian study {n — 34)

Low-libido

group domain Cronbach’s « Icc Cronbach's o icc Cronbach's o Icc
Desire 092 0.83 0.52 0.81 0.92 0.83
Pleasure 0.94 0.83 0,86 0.92 0.96 .87
Responsiveness .91 0.88 0.86 0.54 0.59 0.86
Arousal .89 Q.78 0.83 0.69 0.95 0.33
Orgasm 0.84 0.84 .80 3.52 0.93 0.30
Scxual scllMimage 0.83 o 0.81 .78 0.88 0.85
Sexval concerns 079 0.77 0.85 0.77 .84 0.85

ICC, intra-class comretation coefficient,

are symmetrically distributed with mean values similar
to the median values. Al the domains except Arousal
and the global “satisfaction with sexuality” question
had inconsequential floor effects, indicating the ability
of the PFSF to measure gradients in disease status. Ad-
ditionally, all domains had no more than 4% of the par-
ticipants experiencing a ceiling effect, indicating the
ability of the PFSF to measurc positive changes in
sexuality,

Seale reliability

Reliability estimates in the low-libide group are pre-
sented in Table 5. In low-libido women, the alpha co-
efficients ranged from 0.79 to 0.94 in the United States,
0.81 to 0.96 in Canada, and 0.88 to .96 in
Europe/Australia. A similar range (0.35-0.96) of values
was observed in the control group, with all but two of
24 values equal to or greater than 0.8. Two-week retest
reliability estimates were all substantial to excellent.
Intraclass correlation coefficients {ICCs) were accept-
able in all regions and indicated consistency of re-
sponse across the two administrations. A similar range
{0.60-0.92) of ICC values was observed in the control
group, with all but one of 24 values equal to or greater
than 0.73. Slightiy lower but acceptable ICC values
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were seen for the global “satisfaction with sexuality”
question (CC range from 048-0.79). This value is
typical for single-item measures.

Domain-demain correlations

Table 6 presents scale-scale correlations in the low-
tibido group in the United States. Correlations ranged
from = low of 0.18 10 a high of 0.66 {median, 0.50).
Hence, no redundancy was observed, indicating that
the domains measure related yet separate characteris-
tics of scxuality. The lowest correlations were observed
between Orgasm and Responsiveness and between Or-
gasm and Sexual Self Image. The highest correlations
were observed between Desire and Responsiveness and
Desire and Arousal. A similar range of values was ob-
served in the control group (data not shown). A similar
range of values was seen in both the Canadian and
European/Austraiian studics (data not shown),

Clinicat known-groups validity

The PFSF was evaluated for its ability to discrimi-
nate between low-libido and control participants, Fig-
ure 1 shows the mean (SE) scores for all domains of the
PFSF from the first administration for low-libido and
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‘TABLE 6. Domain intercorrelations af the Profile of Female Sexual Funciion

Low-likido group Sexual Sexual
{n = 208} Desire Pleasure Responsivencss Arousa Orgasm sclf-image CONCEMmS
Desire 100
Pleasure 0.54 1.00
Responsiveness 0.66 0.46 1.00
Arcusal 0.64 0,55 051 1.04)
Orgasm .29 0.54 018 0.58 1.00
Sexual self-image 041 039 A9 0.29 013 1.00
Sexual concerns .45 0.55 0.53 .54 0.45 0.48 1.00
Alt data from US study; based on the first administration of the questionnaire.
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FIG. 1. Discriminant ability of the PFSF by dornain across geographic regions. Statistically significantly fowerscores were scen in the low-libide group
compated with the comtro! graup for a¥) geegraphic regions and all PESF domains.

control group participants from the US, Canadian, and
European/Australian studies. For all regions, women
with HSD{} scored significantly lower than the control
womnen (P < 0,001}, Additionally, a similar profile of
response was observed over the geographic regions
supporting an expectation from qualitative content
validation that the same content would be captured re-
gardless of cultural differences. The instrument also
showed good discriminability in younger and older
women (data not shown). Additionally, for cach siudy,
women in the surgically postmenopause low-kibido
groups reported significantly (P < 0.0001) less general
satisfaction with their sexuoality than their respective
control groups (data not shown).

DISCUSSHON

The Profile of Female Sexual Function is a patient-
based, multinational, psychometrically validated in-
strument for the measurement of loss of sexual desire

and related symptoms in oophorectomized women with
low libido. Unlike already existing self-report mea-
sures, development of the PFSF entailed extensive
qualitative content and multinatienal linguistic valida-
tion and extensive multinational quantitative validation
in a population of postmenopausal women with HSDD.

Analysis of data from quantitative tests indicates that
the PFSF demonstrates robust psychometric properties
across numerous geographic regions, including pood
mnter-item correlations, discriminant ability, test/retest
reliability, intermal-consistency reliability, and con-
struct validity (including factoriat and know-groups va-
lidity}. We consider this instrument to be an appropri-
ate tool for the assessment of response to treatment in
clinical trials of oophorectomized women with HSDD.

A central element of this instrument development
program was the use of women’s input to ensure that
the instrument would be relevant to women and would
accurately describe their symptoms, feelings, behav-
iors, and attitudes. The numerous ambiguities, multiple
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meanings, and unintended meanings discovered and
corrected during the process of developing the PESF
demonstrate the importance of careful attention to con-
tent validity.

‘Translation and adaptation of instruments across cul-
tures requires special efforts to ensure that the test con-
tent and meaning remains the same.?” The use of cog-
nitive interviews in multiple languages and culures
was & ¢ritical element in the development of this instru-
ment. Expressions of symptoms, feelings, behaviors,
and attitudes can and do mean different things to dif-
ferent women, and the meaning can dJiffer from what
was intended, especially afier translation. Items that
had unclear or multiple meanings were identificd and
either eliminated, modified by participant input, or re-
vised based on quantitative analyses. This attention to
ensuring content validity greatly enhances confidence
that the PFSF measures what it is intended to measure
in all the languages and cultures in which it was devel-
oped.

The psychological experience of sexuality in post-
menopausal womnen with low lbido, as measured by
this instrurnent, was remarkably similar in the three re-
gions studied. It is not surprising that women with low
tibido differed from women in the control group on all
domains of the PFSF, including those not directly mea-
suring sexual desire, because hypoactive sexual desire
is known to affect many aspects of sexuality 5 2% In
addition, generation of items by the target popuiation
ensured that only those symptoms, feelings, behaviors,
and attitudes experienced in each domain by women
with hypoactive sexual desire disorder are included in
the instrument. The similarity of response across re-
gions supports the generalizability of the instrument’s
content in all the geographic areas tested and provides a
psycholegical profile of the impact of hypoactive sex-
ua} desire disorder on each domain of sexuality that it
affeets.

The components of hypoactive sexual desire mea-
sured in the PFSF reflect the pervasive cffects of low
libido on many aspects of sexual experience, including
arousal, orgasm, sexual pleasure, and the distress asso-
ciated with the condition as measured by the Sexual
Concerns domain, with a high level of comorbidity
across domains. A unique aspect of the PFSF is the
measurement of Sexual Self Image and Responsive-
ness. The Sexual Self Image domain measures a wom-
an’s feeling about herself as a sexual person, and the
Regsponsiveness domain measures the tendency to ap-
proach or avoid opportunities for sexual activity. Both
of these aspects of low desire have been noted in the
literature,® and a seemingly related concept of “Sexual
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Self Esteem™ has been identified and measured in col-
lege students.®’ However, their formal measurement by
apsychometrically-sound instrument among surgically
postmenopausal women seems unigue to the PFSE.
Their emergence in this instrument niay be a manifes-
tation of the tmportance of these feelings to the women
who gencrated the instrument’s content. The domains
of the PFSF differ substantially from those in the BISF-
W, an instrument previously developed and used to
measure treatment response in wornen with low sexual
desire.**? For example, the Briel Index of Sexual
Functioning for Women (BISF-W) dimensions of “re-
lationship satisfaction™ and “frequency” and the PFSF
domain of Sexual Self Image do not have obvi-
ous corresponding dimensions in the other instru-
ment. A validation study comparing the PFSF with the.
Derogatis Interviewer of Sexual Function-Self Report
(DISF-SR)'* has been conducted and is being reported
separately.®*

Results of a randomized, double-blind, placebo-
controlled trial in which tlie PFSF was used to measure
treatment response have been recently reported In
that study, significant increases in desire, as meoasured
by the desire domain of the PFSF, were accompanied
by significant increases in the frequency of sexual ac-
tivity in women with HSDD who received transdermal
testosterone.

Onc limitation of this work to date is that the valida-
tion program of the PFSF has so far been confined to
surgically postmenopausal women with HSDD. Fur-
ther studies are underway to extend the validity of the
PFSF in ils final form to both surgically and naturally
postmenopausal women with fow libido. Additionally,
this instrurnent las been designed to be used as an out-
come measure in clinical studies to assess efficacy due
to treatment effect and not as a clinical diagnostic toaol
to be used in a physician setting. Further analyses wiil
be required to determine what modifications may be
needed for the PFSF to be a useful diagnostic tool.
Given that the current instrument is lengthy, further
work to develop a sereening tool might include at-
tempts to create a shorter form suitable for use in clini-
cal practice.

CONCLUSIONS

The PFSF is a new psychometric instrument for the
measurement of loss of sexual desire and related as-
pects of sexual function in oophorectomized women
with HSBD. This instrument is based on extensive in-
put from women and its content and statistical pro-
pertics have been validated in multiple geographic
regions.
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