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Introduction: The Brief Index of Sexual Functioning for Women (BISF-W) is an
international 4-factors tool assessing qualitative and quantitative aspects of
sexual experiences in women, both in clinical and experimental settings. The
present research aims at validating an Italian version of the BISF-W, to develop
a BISF version for men (BISF-M) to fill the gap in the existing sexual function
evaluation tools in Italy and to analyze gender and age groups differences in the
BISF factors.

Methods: The research included 6,355 women, aged from 18 to 65 (M = 34.94,
SD=10.52) and 2,207 men, aged from 18 to 80 (M =38.25, SD =13.67), who
completed the BISF-W and BISF-M. The Quality of Marriage Index (QMI) was
administrated to both samples for testing divergent validity, while Female Sexual
Function Index (FSFI) and the International Index of Erectile Function (lIEF) were
administered for testing convergent validity. Correlation analysis, MANOVA
between gender and age and Confirmatory Factor Analysis were conducted.

Results: The CFAs confirmed that the proposed 4-factor model (Dyadic, Solitaire
and Anal Sexuality, and Sexual Difficulties) is suitable both for the BISF-W and
the BISF-M, demonstrated strong psychometric properties for assessing sexual
functioning in both genders, with dyadic sexuality being the most important
factor. MANOVA analysis showed significative differences in the factors’ scores,
according to gender and age.

Discussion: The BISF-W and the BISF-M are promising tools to address sexual
functioning in individuals and couples, both in clinical and non-clinical settings.
Gender and age differences are discussed regarding the potential use of BISF in
the therapeutic context.

KEYWORDS

BISF, sexual functioning, dyadic sexuality, solitary sexuality, gender differences, age
differences

1 Introduction

The Brief Index of Sexual Functioning for Women (BISF-W) is a self-report questionnaire
developed in 1994 by Taylor and colleagues. It comprises 22 questions, totaling 64 items, that
assesses female sexual functioning over the past 30 days. Two questions were posed in a binary
format, 15 were constructed with a single item and offered four to eight options, and eight
questions encompassed several items (ranging from five to eight) and employed a Likert scale
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with five to seven points, such as “Not at all;” “Once,” “2 or 3 times,”
“Once a week,” “2 or 3 times per week;” “Once a day;,” and “More than
once a day” (see SI.1 in Supporting Information). Responses are
primarily measured on a Likert scale, which varies depending on the
question. It covers a very wild spectrum of (female) sexuality, ranging
from the frequency of different sexual activities such as desire, kissing,
solitary masturbation, mutual masturbation, oral, vaginal and anal
sex, to measuring the level of arousal provoked by the same activities,
the frequency of orgasm provoked by them, sexual satisfaction, to
sexual problems (this is the only section in which there is an item
relating only to female sexuality). This feature leads us to choose this
tool, since it seems more complete than others that can have a more
linear structure, such as the Arizona Sexual Experience Scale (ASEX,
Gelenberg et al., 1997) which is made up of only 5 elements, but in our
opinion are not sufficient to study human sexuality in depth. The
ASEX focuses on 5 domains as sexual drive, arousal, lubrication/
erection, ability to reach orgasm and satisfaction, but it lacks depth in
areas like sexual pain, emotional intimacy, and relational aspects of
sexual function and is not gender-sensitive as it is not tailored to the
complexity of the female sexual experience (Wiegel et al., 2005;
Zemishlany and Weizman, 2008).

The psychometric properties of the original version of the
questionnaire (Taylor et al, 1994) were validated through an
exploratory factor analysis (EFA) based on principal component
analysis with varimax rotation, performed on all questions except the
first two and the last two, which investigate, respectively, the presence/
absence of a partner and the type of partners (permanent or casual)
and sexual orientation (heterosexual, gay/lesbian or bisexual). For
questions consisting of multiple items, the mean was presumably used.
From this initial analysis, three factors were identified: Sexual Interest/
Desire (for a total of 5 questions, 12 items, such as Question 8: “During
the past month, who has usually initiated sexual activity?”), which
measures interest or desire for sexual activity; Sexual Activity (for a
total of 9 questions, 36 items, such as Question 4: “Using the scale to
the right, indicate how frequently you have felt a desire to engage in
the following activities during the past month? -Kissing; —
Masturbation alone; —Mutual masturbation; —Petting and foreplay;
-Oral sex; —Vaginal penetration or intercourse; —Anal sex”), which
assesses sexual activity or frequency; and Sexual Satisfaction (for a
total of 6 questions, 10 items, such as Question 18: “Overall, how
satisfied have you been with your sexual relationship with your
partner?”), which assesses pleasure, communication, and satisfaction
with the sexual relationship. Five questions (5 items) were bifactorial
(for example Question 6: “Overall, during the past month, how
frequently have you become anxious or inhibited during sexual
activity with a partner?”). Overall, these dimensions accounted for
51.2% of the total variance. The questionnaire’s reliability was
satisfactory, except for the Sexual Interest/Desire factor, which had
Cronbach’s alphas of 0.39, 0.83, and 0.74, respectively. The principal
issue with this analysis are the five questions (5 items) that were
bifactorial and the three saturated with no factor.

In a second step, Mazer et al. (2000) developed a quantitative
scoring algorithm from a conceptual basis to provide an overall sexual
function score (composite score or c-score) and 7 scores related to 7
dimensions representing the main parameters of female sexual
function: Thoughts/Desire, Arousal, Receptivity/Initiation, Pleasure/
Orgasm, Relationship Satisfaction, Problems affecting sexual function,
and Frequency of sexual activity. The Cronbach’s alphas for the
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Arousal (a=0.39), Receptivity/Initiation (@ =0.45), and Frequency of
sexual activity (a¢=0.08) subscales appear unsatisfactory, while those
for the Thoughts/Desire (¢=0.72), Pleasure/Orgasm (a=0.72), and
Problems affecting sexual functioning (@=0.61) subscales were
satisfactory. The alpha for the frequency of sexual activity dimension
was not calculated. The dimensions of Thoughts/Desire, Arousal, and
Pleasure/Orgasm align with Kaplan’s triphasic model of the sexual
response cycle (Derogatis, 1998) which has been proposed as a
framework for assessing female sexual dysfunction (Derogatis, 1997).
The dimension Frequency of sexual activity serves as an index for the
amount and diversity of sexual activity during the sexual response
cycle. On the other hand, the dimension Receptivity/Initiation can
be seen as a behavioral manifestation of sexual desire. The dimensions
of Relationship satisfaction and Problems affecting sexual function are
important indicators of the emotional context in which sexual activity
occurs, as well as potential issues that can negatively impact sexual
functioning. The primary issue with this algorithm is the absence of a
confirmatory factor analysis (CFA) to validate the model. Additionally,
the reliability of numerous dimensions is low.

In Han et al. (2014), based on the limitation of previous scores
(Mazer et al., 2000; Taylor et al., 1994) developed a Chinese version of
the BISF-W. They administrated it to 93 healthy women and 113
women with recurrent depression. Based on an EFA run with principal
component analysis and varimax rotation, they identified four factors,
different from those identified by Taylor et al. (1994) and Mazer et al.
(2000). Factor 1 pertains to sexual interaction, including expectations,
initiation, response, communication, and enjoyment. Factor 2
represents the physical aspects of sexual activity. Factor 3 illustrates
the adverse effects of sexual activity, such as sexual dysfunctions and
factors that impact sexual function. Factor 4 comprises solely of two
components: sexual thought and sexual attitude, which demonstrate
a subjective viewpoint on sex. The Cronbach’s alpha values were
satisfactory for the first three factors, ranging from 0.86 to 0.74, but
inadequate for the fourth factor, which had a value of 0.36. To our
knowledge in other languages there are only a linguistic validation in
French (Baudelot-Berrogain et al, 2006) that used Mazer 7
dimensions (Mazer et al., 2000) and assessed the influence of organic
variables on female sexuality without any statistical analysis and a
Czech translation (Hermankova et al., 2021) that was used to asses
sexuality in patients affected by rheumatic diseases.

For a preliminary validation of the Italian version of the BISF-W,
it was first translated into Italian using the back translation technique
(Panzeriand Optale, 2006). An exploratory factor analysis (EFA) was
conducted on a sample of 1,051 Italian women.

Principal component analysis and Oblimin rotation were used to
analyze all items, assuming that factors were not orthogonal to each
other (Panzeri et al., 2009). The study found a four-factor structure
that explained 48.67% of the variance, with satisfactory reliability
values. This is in contrast to the original version (Taylor et al., 1994),
which identified only three factors, and the new scoring algorithm
version (Mazer et al., 2000), which identified seven dimensions.
Questions 8 (“Who has usually initiated sexual activity?”), 15
[“Indicate the frequency with which the following factors have
influenced your level of sexual activity: —My own health problems
(for example, infection, illness); —My partner’s health problems; —
Conflict in the relationship; —Lack of privacy; —Other (please
specify):___”], and 16 (“How satisfied are you with the overall
appearance of your body?”) were removed as they did not contribute
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to any factors. The initial factor, labeled Dyadic Sexuality, encompasses
desires, frequency, arousal, and orgasm achieved during shared
activities (such as kissing, mutual foreplay and fondling, mutual
stimulation, oral intercourse, and coitus). The second factor, named
Solitary Sexuality, includes desires, frequency, arousal, and achieved
orgasm in activities that are performed alone, such as masturbation,
fantasies, or erotic dreams. The third factor, named Sexual Difficulties,
refers to the level of satisfaction with one’s sexual relationship with
their partner and any issues that may impact sexual activity, such as
physical or psychological problems. Additionally, the woman’s
perception of her partner’s dissatisfaction with their sexual
relationship is taken into account. The fourth factor, named Anal
Sexuality, includes desires, frequency, arousal, and orgasm achieved
during anal intercourse. Cronbach’s alpha ranged from excellent (0.95)
for Dyadic Sexuality to very good (0.85) for Solitary Sexuality and 0.80
for Anal Sexuality, to acceptable (0.73) for Sexual Difficulties. The
test-retest reliability of the instrument was evaluated over a
one-month period. The results demonstrated high reliability for all
factors, with coeflicients ranging from r=0.99 for Dyadic Sexuality,
r=0.98 for Solitary Sexuality, =97 for Sexual Difficulties, and r=0.88
for Anal Sexuality. The final version and factor composition are
reported in Supplementary material.

While acknowledging the significant differences between male
and female sexual responses (Herbenick et al., 2023; Kok, 2004; Bittoni
and Kiesner, 2023) it was deemed appropriate to create a male
counterpart to the BISF-W, known as the BISF-M, to provide a
comprehensive evaluation of normal male sexual function (Panzeri
and Raoli, 2010). The rationale behind this choice was to have an
instrument comparable to the BISF-W that would allow for the study
of couple sexuality and the comparison of male and female sexuality
using the same instrument. The BISF-M questionnaire comprises 22
questions, totaling 63 items. Modeled after the BISF-W, in this version
includes specific items related to male sexuality, such as nocturnal
pollution. Items related to sexual activity problems were modified by
the authors according to the masculine gender. “Ejaculation occurred
prematurely” has been add; “Vaginal tightness” has been deleted;
“Lack of vaginal lubrication” has been substituted by “Difficulty

» «

achieving or maintaining an erection,” “Difficulty reaching orgasm” by
“Ejaculation not reached or reached with difficulty,” and “Vaginal
infection” by “Urogenital infection” Similar to the BISF-W, the
BISE-M questions that consist of a single item (except for the first two,
which examine the presence of any permanent or casual partners)
provide multiple-choice responses, while those that consist of multiple
items provide responses on a multipoint Likert scale (see Taylor et al.,
1994 for a complete view). Cronbach’s alpha for the four factors
identified by Panzeri et al. (2009) varied from excellent (0.95 for
Dyadic Sexuality) to very good (0.89 for Solitary Sexuality and 0.83
for Anal Sexuality) to appropriate (0.75 for Sexual Difficulties) in the
a sample of 190 Italian men. The Supplementary material includes the
Italian version of BISF-M with factor composition (S1.3).

The use of the same measuring instrument, in both the female and
male versions, aims to fulfill a dual purpose: on the one hand, that of
providing important information on male sexual function at different
moments in the life cycle (youth, adulthood, old age), thus allowing
comparison in qualitative and quantitative terms between the sexuality
of women and that of men; on the other hand, to study sexuality
within the couple, to evaluate whether and how it changes in relation
to the duration of the love relationship, during particular moments,
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such as status of pregnancy, the menopause, as well as in difficult
situations that many couples have to face (sterility, pathologies, etc.).

Sexological and medical literature show contrasting results
regarding the overlap between the experience of physical and psycho-
emotional sexual arousal in males and females (Chivers and Bailey,
2005). Therefore, an instrument that can compare different genders
experiences, emphasizing both the physical and the psycho-emotional
experience is essential in therapeutic assessment.

The research cited above provides ample evidence that sexual
functioning over the years has been assessed primarily through self-
report instruments from a medical perspective, including the
International Index of Erectile Function (IIEF; Rosen et al., 1997) and
the Female Sexual Function Index (FSFL; Rosen et al., 2000), along
with the algorithm developed by Mazer et al. (2000) for scoring the
BISF that is based on the linear model of sexual response (American
Psychiatric Association (APA), 2000; Kaplan, 1974, 1979; Masters and
Johnson, 1966). The aforementioned instruments have concentrated
primarily on the physiological aspects of sexuality, while the
psychological and relational aspects have been largely overlooked. The
BISF is a useful instrument for filling this gap, particularly when
considering the four factors analysis by Panzeri and colleagues. This
analysis reflects a more psychological perspective, similar to that of
other, more recent instruments used for assessing sexual functioning,
including the Sexual Desire Inventory (SDI; Spector et al., 1996) and
the Orgasm Rating Scale (ORS; Mah and Binik, 2001). Due to the
absence of a concise self-evaluation index for male and female sexual
function in Italian literature, the objective of this study is to fully
validate the BISF-W and BISF-M in the Italian language. In previous
studies, the Italian version of the BISF-W was only analyzed using
exploratory factor analysis (EFA), whereas the BISF-M was only
evaluated using the Cronbach alpha reliability coeflicient. Also, in the
other validation (Han et al., 2014; Taylor et al., 1994) only EFA was
performed. Therefore, we decided to perform different CFA to check
which model fits the data better.

There has been an increasing focus on sexuality in the elderly
population, as evidenced by recent studies (Stulhofer et al., 2019; Syme
etal, 2018). Research has also explored the relationship between age
and sexual changes in both men and women (Janssen et al., 2008;
Pappalardo and Panzeri, 2015; Pinxten and Lievens, 2014). It was
expected that the 4-factor structure (Panzeri et al., 2009) would hold
in Italian and that partial factor invariance between men and women
would be supported by confirmatory factorial analyses (CFA).
We expected to find evidence of partial factor invariance between
different age ranges.

We anticipated gender-related differences in the BISE While
males should score higher on the Dyadic, Solitary, and Anal Sexuality
BISF factors, females should score higher on the Sexual Dissatisfaction
BISF factor. Evolutionary psychology theories propose that innate
gender differences in sexual behavior account for this variability
(Bjorklund and Kipp, 1996; Ferrucci et al., 2016; Fontanesi and
Renaud, 2014; Shackelford and Goetz, 2007; Symons, 1980). Age
differences in the BISF were expected due to the negative impact of
age on sexuality (Bancroft, 2009; Janssen et al., 2002). According to
Bancroft (2009), younger participants are expected to have higher
scores in the BISF factors Dyadic, Solitary, and Anal Sexuality, while
older participants are expected to have higher scores in the BISF factor
Sexual Dissatisfaction due to the decrease in testosterone in men and
the adverse effects of menopause in women.
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Study 1 presents three confirmatory factor analyses (CFA) of the
BISF-W’s scales, involving a sample of healthy women. The study
analyzes the factorial structure proposed by Taylor et al. (1994) and
Mazer et al. (2000), as well as the Italian 4-factor model (Panzeri et al.,
2009). In Study 2, we conducted a confirmatory factor analysis on the
same three models proposed for the BISF-W to test an adaptation of
the BISF for the male population. The external validity will
be examined using two instruments with appropriate psychometric
properties to assess sexual function in men (IIEF; Rosen et al., 1997)
and women (FSFI; Rosen et al., 2000), while the Quality of Marriage
Index (QMI; Norton, 1983) will be used to assess divergent validity.
Reliability will be assessed for both the BISF-W and the BISF-M. Study
3 aims to verify the structural invariance of the 4-factor model for
both gender and age, as well as to investigate scores by gender.

This study aims to fully validate the Brief Index of Sexual
Functioning (BISF), originally developed by Taylor et al. (1994) for a
female population (BISF-W), while Panzeri and Raoli developed a
male version of the instrument in 2010. So far, research on such a tool
has only shown exploratory factor analysis at best (Han et al., 2014;
Taylor et al., 1994), and reliability indices that are often not good
enough (Han et al., 2014; Mazer et al., 2000; Taylor et al., 1994).
We would like to test the different models presented in the literature
with a confirmatory analysis, investigating their validity for both men
and women. This would allow us to study couples with the same
instrument and to compare male and female sexuality.

2 Study 1: the BISF-W
2.1 Materials and methods

2.1.1 Participants

The sample recruited for the CFA consisted of 6,355 women aged
between 18 and 65years old (M =34.94, SD=10.52). The inclusion
criteria stipulated that applicants were required to be at least 18 years
of age, demonstrate proficiency in reading and spoken Italian, and not
present any intellectual disabilities. Of the initial questionnaires,
15.44% (n=981) were eliminated due to incoherence (n=713) or
containing more than 10% of omissions (1 =286). Table 1 presents the
demographic and personal characteristics of the final sample of 5,374
Italian women, along with the subsamples used for divergent (n=264)
and convergent validity (n=270).

2.1.2 Measures

2.1.2.1 Sociodemographic questionnaire

The following information is provided: age, educational
qualifications, marital status, sexual orientation, and the presence of a
sexual partner.

2.1.2.2 BISF-W

The Brief Index of Sexual Functioning for Women (BISF-W)
Italian translation, as illustrated by Panzeri et al. (2009), consists of 64
items with varying answer options, ranging from Likert scale to
multiple  choice. Please refer to the accompanying
Supplementary material for more details. The Italian adaptation
demonstrated an appropriate internal consistency, with Cronbach’s

alpha ranging from a@=0.95 to @=0.73 (Panzeri et al., 2009). Two
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algorithms were developed to calculate the number of inconsistent
responses to questions related to various aspects of the same activities
and the
Supplementary material S1.6. Inconsistent responses were considered

percentage of omissions, as reported in the
omissions. Valid questionnaires were those with less than 10%
omissions. It has been decided to allow for a 10% margin of error in
the form of omissions or incoherent answers. This is because
individuals who do not engage in certain activities, such as oral or anal
sex, may choose not to answer those questions. However, this behavior
is not consistent throughout the test. Only questionnaires with no

missing items on the 46 items considered for the CFA were included.

2.1.2.3 FSFI

The Female Sexual Function Index [FSFI, Rosen et al., 2000;
Italian adaptation by Filocamo et al. (2014)] is a multidimensional
self-report measure used to assess female sexual functioning. The FSFI
consists of 19 items that assess six domains: Sexual Desire, Sexual
Arousal, Lubrication, Orgasm, Satisfaction, and Pain. The total score
is the sum of all subscale scores. Each item is rated on a scale ranging
from 0 to 5 or 1 to 5. The Italian adaptation demonstrates high internal
consistency, with Cronbach’s alpha ranging from a=0.92 to a=0.97
for the total sample (Norton, 1983). In this study, internal consistency
was appropriate, with Cronbach’s alpha ranging from a=0.74 to
a=0.94.

2.1.24 QMI

The Quality of Marriage Index (QMI), developed by Norton
(1983), is a six-item measure used to assess satisfaction levels. Higher
scores on the QMI indicate higher levels of satisfaction. The items in
this measure evaluate overall satisfaction and are rated on 6- or
10-point Likert scales. The QMI demonstrates high internal
consistency, as evidenced by Cronbach’s alpha of 0.96. Although there
is no Italian validation of this instrument, it is often used in the
literature (e.g., Bonechi and Tani, 2011). The present study found high
internal consistency, with a Cronbach’s alpha of 0.94.

2.1.3 Procedure

The data collection occurred from 24 April 2018 to 28 May 2022.
Participants were recruited in person by psychology master’s students
from universities, wellness centers, sports facilities, and recreational
centers. Participants were informed of the research’s objectives and
privacy policies. They did not receive any financial compensation for
their participation in the study. Each participant gave their written
consent for the study by responding to a specific item. The protocol
was completely anonymous. All participants answered the
sociodemographic questionnaire and the BISF in a paper and pencil
format, which has been proved to be a reliable source of collecting
information (Dillman et al., 2014). Different subsamples completed
questionnaires to measure convergent or divergent validity. The time
taken to complete the various questionnaires ranged from 15 to
30min. The research protocol was approved by the Ethical Committee
of Psychological Research of blinded University protocol 2,615.

2.1.4 Statistical analysis

LISREL was used to conduct overall confirmatory factor analysis
(CFA) analyses, on all items except for questions 1, 2, 21, and 22, which
are independent variables (as in Taylor et al., 1994). Several items
showed slightly skewed distributions, with skew values ranging from
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TABLE 1 Demographic characteristics of participants (women).

10.3389/fpsyg.2024.1474288

CFA sample Convergent validity Divergent validity
sample sample
n =5,374 n =265 n =260
[n (%)] [n (%)] [n (%)]
Mean (SD) 34.94 (10.52) 40.42 (15.03) 36.15 (11.91)
Age Range 18-65 18-65 18-65
Missing values 0(0.0) 0(0.0) 0(0.0)
Married/Cohabitant 1,617 (30.1) 57 (21.5) 53(20.4)
Separated/Divorced 266 (4.9) 95 (35.8) 96 (36.9)
Marital status ‘Widower 42(0.8) 8(3.0) 5(1.9)
Unmarried 956 (17.8) 85(32.1) 65 (25.0)
Missing values 2,493 (46.4) 20 (7.5) 41 (15.8)
Primary School 191 (3.6) 10 (3.8) 25(9.6)
Middle School 619 (11.5) 31(11.7) 15(5.8)
Professional School 737 (13.7) 51(19.2) 50 (19.2)
Education High School 1879 (35.0) 69 (26.0) 81(31.2)
Degree 1,142 (21.3) 90 (34.0) 78 (30.0)
Postgraduate degree 124 (2.3) 8 (3.0) 7(2.7)
Missing values 682 (12.7) 6(2.3) 4(1.5)
Yes 2,383 (44.3) 135 (50.9) 112 (43.1)
Children No 2,928 (54.5) 130 (49.1) 115 (44.2)
Missing values 63 (1.2) 0(0.0) 33(12.7)
Etherosexual 5,225 (97.2) 252 (95.1) 248 (95.4)
Bisexual 41(0.8) 2(0.8) 1(0.4)
Sexual experience
Homosexual 64 (1.2) 3(1.1) 3(1.2)
Missing values 44 (0.8) 8 (3.0) 8(3.1)
Yes 5,115 (95.2) 245 (92.5) 260 (100.0)
Sexual activity No 250 (4.7) 20 (7.5) 0(0.0)
Missing values 9(0.2) 0(0.0) 0(0.0)
Yes 4,870 (90.6) 235 (88.7) 207 (79.6)
Sexual partner No 455 (8.5) 28 (10.6) 7(2.7)
Missing values 49 (0.9) 2(0.8) 46 (17.7)

—1.23t0 2.93 (median =0.23). Furthermore, the kurtosis values ranged
from —1.64 to 8.65 with a median of —0.55. Based on this evidence,
we chose to use a maximum likelihood estimator that is robust and
starts from the asymptotic variance and covariance matrix (Joreskog
and Sorbom, 1996). Three CFA models were tested to achieve the main
study goals. The CFA that was primarily tested followed the structure
obtained from an EFA in a previous study by Panzeri et al. (2009). A
correlated factors model with four factors was tested using 47 raw
variables was tested with correlated errors between the same item in
different questions. In particular, the items “Erotic Kissing,’

»

“Masturbation alone,

»

‘Mutual masturbation,” “Petting and foreplay,”
“Oral sex (giving or receiving)” and “Vaginal penetration or intercourse”
reported in questions 4, 5, 7 and 11; the item “Sexual fantasy” reported
in questions 5, and the item “Sexual anxiety” reported in questions 6
and 13. Additionally, we tested two alternative CFA models based on

the literature: (a) a model with three factors from 15 subtotals as
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suggested by Taylor et al. (1994); and (b) a model with seven factors
from 17 subtotals as proposed by Mazer et al. (2000). The overall fit of
these models was evaluated based on standard fit index criteria (Hu and
Bentler, 1999). This included Satorra and Bentler scaled Chi-square ()2,
with a desired non-significance), Root Mean Square Error of
Approximation (RMSEA, with desired values of <0.06), Standardized
Root Mean Square Residual (SRMR, with desired values of <0.08), and
Comparative Fit Index and Non-Normed Fit Index (CFI and NNFI,
with desired values of >0.95). We evaluated the model’s fit to the data
using RMSEA and SRMR values ranging from 0.05 to 0.08, and CFI
and NNFI values ranging from 0.90 to 0.95. These values indicate a
satisfactory fit. In calculating the sample size, we adhered to the
established best practices for factor analyses and collected a sufficient
number of samples to achieve a 20:1 ratio of participants to scale items
(e.g., Carpenter, 2018; Kline, 2013). This sample size ensured reliable
results for our newly developed Hero's Journey Scale, which further
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TABLE 2 Fit Index of 4 factor model (Panzeri et al., 2009), 3 factor model (Taylor et al., 1994) and 7 factor model (Mazer et al., 2000).

10.3389/fpsyq.2024.1474288

Model x2 df x2/df RMSEA GFI NFI NNFI CFlI SRMR
4 factor 28869.34 979 29.49 0.073 0.80 0.95 0.95 0.95 0.068
3 factor 7477.87 81 92.32 0.130 0.83 0.90 0.87 0.90 0.110
7 factor 4881.43 99 49.31 0.095 0.90 0.93 0.93 0.95 0.076

%7 chi square; df, degree of freedom; RMSEA, root mean square error of approximation; BIC, Bayesian information criterion; GFI, goodness of fit index; NFI, normed fit index; NNFI, non

normed fit index; CFI, comparative fit index.

helped minimize measurement error, thereby reducing the potential for
Type Il errors (Asendorf et al., 2013).

The Statistical Package for the Social Sciences (SPSS) version 26 for
Windows was used for all other statistics. Pearson’s r was used to
calculate correlations between the BISF subscales, the FSFI dimensions,
and the QMI. McDonald’s omega was used to assess internal consistency
for all subscales and the total score. An alpha value greater than 0.90 is
considered excellent, while values between 0.80 and 0.90 are very good.
Values between 0.70 and 0.80 are appropriate, values between 0.60 and
0.70 are sufficient, and values less than 0.60 are insufficient indicators.

2.2 Results

2.2.1 Confirmatory factor analysis

Table 2 reports fit indices indicating that the four-factor model
proposed by Panzeri et al. (2009) is the best overall model for women.
Although the seven-factor model shows an adequate fit, it is lower
than the four-factor model. On the other hand, the three-factor model
shows poor fit. Factor loadings of the 4-factor model are reported in
Supplementary Table S2.1.

2.2.2 Reliability

The internal consistency analysis revealed an overall McDonald’s
o coeflicient of 0.943 for BISF-W. The Cronbach « coefficient for the
four subscales of BISF-W were as follows: 0.957 for Dyadic Sexuality,
0.866 for Solitary Sexuality, 0.731 for Sexual Difficulties, and 0.917 for
Anal Sexuality.

2.2.3 Correlation among BISF-W scales and with
age

A positive correlation was found between the four BISF-W factors.
Each factor is correlated with other subscales. Dyadic Sexuality
moderately positively correlated with Solitary Sexuality (r=0.41,
p<0.001) and weakly correlated with Anal Sexuality (r=0.31,
p<0.001). Solitary Sexuality weakly positively correlated with Anal
Sexuality (r=0.32, p<0.001). There was a weak negative correlation
between age and Dyadic and Solitary Sexuality, with respective
correlation coeflicients of r=—0.25 (p<0.001) and r=—0.23 (p <0.001).

2.2.4 Convergent and divergent validity

Table 3 displays the Pearsons correlation among the BISF-W
factors, FSFI dimensions, and the QMI. The Pearson’s correlation
among the BISF-W factors, FSFI dimensions, and the QMI is presented
in Table 3. The results demonstrated that dyadic sexuality exhibited
robust correlations with the Orgasm and Pain dimensions of the FSFI,
while moderate correlations were observed with the Sexual Arousal
and Lubrication dimensions. In contrast, solitary sexuality
demonstrated a moderate correlation with the Orgasm dimension and
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weaker correlations with the Sexual Arousal and Pain dimensions.
Sexual difficulties exhibited moderate correlations with all FSFI
dimensions, with the exception of Sexual Desire, and a negative
correlation with the QMI. Conversely, Anal Sexuality demonstrated no
correlation with any FSFI dimensions or with the QMI.

2.3 Discussion

A confirmatory factor analysis (CFA) confirmed that a four-
factor model (Dyadic Sexuality, Solitary Sexuality, Sexual Difficulties,
and Anal Sexuality) fit the data best, outperforming three- and
seven-factor models. Reliability was high across all the subscales.
Age negatively correlated with Dyadic and Solitary Sexuality,
indicating a decline in sexual functioning with age. Correlations
were observed between BISF-W factors, with Dyadic Sexuality
correlating moderately with Solitary Sexuality and Anal Sexuality.
Anal Sexuality showed no significant correlations with FSFI or
QMLI. The moderate correlation between dyadic and solitary sexuality
may be explained by the fact that, according to the literature, women
that are in a romantic relationship may engage in more compensatory
autoerotic behavior that those who are not (Dekker and Schmidt,
2013; Huang et al., 2022; Pinkerton et al., 2003) to make up for an
unsatisfactory sex life with their partner. This might explain the
positive correlation found. Finally, regarding Anal Sexuality, it
appears to be a distinct category that is correlated with Dyadic
Sexuality. Across different ages, anal sex seems to raise a lot of
concerns regarding coercion and health risks (Pickles et al., 2023),
cultural expectations and social norms (Fahs and Swank, 2021) and
it perceived to be related to men’s sexual entitlement (Fahs and
Swanlk, 2021). For these reasons, anal sexuality can be a controversial
and undiscussed topic for women, which seems to be performed
mostly in meaningful and trustful relationship, in fact, as suggested
by Reynolds et al. (2015), some women considered anal sex as more
intimate than vaginal sex, and only engage in it with specific partners.
In light of the aforementioned points, it would be beneficial to
investigate the influence of sexual education derived from
pornography culture and its correlation with anal sexuality.
Furthermore, it would be beneficial to investigate the potential for
homophobia related to this practice in men.

3 Study 2: the BISF-M
3.1 Materials and methods
3.1.1 Participants

A total of 2,585 Italian men were recruited for the study; 378
questionnaires were excluded from the analysis due to incoherence or
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TABLE 3 Correlations between BISF-W, FSFI, and QMI factors.

FSFI (n = 265)
Desire Arousal Lubrication Orgasm Satisfaction
Dyadic -0.06 0.36* 0.31% 0.62%* -0.07 0.67* -0.01
Solitaire -0.06 0.20% 0.14 0.37* 0.08 0.29% -0.16
BISE-W
Difficulties 0.07 0.39% 0.34% 0.31% 0.29% 0.31% —0.24%
Anal —0.13 -,02 07 ,09 —0.14 0.16 -0.12

#p<0.001, BISF-W, Brief Index of Sexual Functioning for Women (Panzeri et al.,, 2009); FSFI, Female Sexual Function Index (Rosen et al., 2000); QMI, Quality of Marriage Index (Norton,

1983).

omissions, leaving a total of 2,207 valid responses. In order to
be eligible for inclusion in the study, participants were required to
meet the following criteria: they had to be at least 18 years of age,
possess the ability to read and speak Italian, and not have any
intellectual disabilities. Table 4 presents the demographic and personal
characteristics of the total sample of 2,207 Italian men, as well as the
subsamples used for divergent (n=259) and convergent validity
(n=453).

3.1.2 Measures

3.1.2.1 Sociodemographic questionnaire

The following information is collected: age, marital status,
educational attainment, sexual orientation, and the presence of a
sexual partner.

3.1.2.2 BISF-M

The Brief Index of Sexual Functioning for Men (BISF-M),
illustrated above (Panzeri and Raoli, 2010), is composed of 66 items
with different response options, varying from Likert-scale to
multiple-choice. For more information, please refer to the
supporting materials. The internal consistency of the data is
appropriate, as evidenced by Cronbach’s ranging from a=0.95 to
a=0.75.

The same algorithms utilized in Study 1 were employed to
quantify the number of inconsistent responses and omissions, as
reported in the Supplementary material S1.7 and only questionnaires
with no missing items on the 46 items considered for the CFA
were included.

3.1.2.3IIEF

The International Index of Erectile Function (IIEF),
developed by Rosen and colleagues in 1997, is a self-report
questionnaire consisting of 15 items. It is used to evaluate erectile
dysfunction and related factors. It examines five interconnected
domains: Erectile Function, Orgasmic Function, Sexual Desire,
Intercourse Satisfaction, and Overall Satisfaction. The total score
is calculated by summing the subscale scores. Each item is scored
from 0 to 5. The test demonstrates strong internal consistency,
with Cronbach’s values of 0.73 or higher for the five main
domains and 0.91 or higher for the total scale. The study used an
Italian adaptation of the IIEF that was widely used throughout
the country (e.g., Rosen et al., 1997). In this study, the internal
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consistency was appropriate, with Cronbach’s alpha ranging from
a=0.85to a=0.95.

3.1.2.4 QMI

The QMI (Norton, 1983) described above, had a high level of
internal consistency for men, with Cronbach’s alpha=0.96, as was
found in the current study.

3.1.3 Procedure

The data collection for this study occurred between 3 March 2019
and 25 May 2022 using a paper and pencil format. The procedure was
identical to that of study 1. Pearson’s r was used to calculate
correlations between the BISF subscales, the IIEF dimensions, and
the QML

3.1.4 Statistical analysis
The statistical analyses in this study were identical to those in
Study 1.

3.2 Results

3.2.1 Confirmatory factor analysis

Table 5 reports fit indices indicating that the four-factor model
proposed by Panzeri et al. (2009) is the best overall model for men. As
in women the seven-factor model show a lower fit than the four-factor
model even if both models show lower fit indices in men than in
women. However, the three-factor model shows a poor fit in both men
and women. Factor loadings of the 4 factor model are reported in
table S2.2.

3.2.2 Reliability

The BISF-M exhibited excellent internal consistency, as indicated by
an overall McDonald’s  coefficient of 0.940. The Cronbach a coefficient
for the four subscales of BISF-M was excellent for both Dyadic Sexuality
(0.947) and Anal sexuality (0.911), very good for Solitary Sexuality
(0.892) and only sufficient for Sexual Difficulties (0.615).

3.2.3 Correlation among BISF-M scales and with
age

A positive correlation was observed between the four BISF factors.
Each factor correlates positively with the other factors, except for
Sexual Difficulties: Dyadic Sexuality correlates positively with Solitary
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Sexuality (r=0.37, p<0.001) and Anal Sexuality (r=0.41, p<0.001),
and weakly with Sexual Difliculties (r=0.17, p<0.001); Solitary
Sexuality correlates positively with Anal Sexuality (r=0.36, p <0.001).
There is a weak negative correlation between age and Dyadic and
Solitary Sexuality (r=-0.29, p>0.001 and r=-0.38, p<0.001
respectively). However, there is no consistent correlation between age
and Sexual Difficulties or Anal Sexuality (r=0.11, p<0.001 and
r=—0.17, p<0.001 respectively).

3.2.4 Convergent and divergent validity

Table 6 presents the Pearson’s correlation between the BISF-M
factors, the IIEF dimensions, and the QMI. Although the BISF-M
Sexual Difficulties factor did not correlate with any IIEF dimensions,
the BISF-M Dyadic Sexuality factor did correlate with all IIEF
dimensions. Similarly, the BISF-M Anal Sexuality factor correlated
with all IIEF dimensions except for the Orgasmic Function dimension,

TABLE 4 Demographic characteristics of participants (men).

10.3389/fpsyg.2024.1474288

and the BISF-M Solitary Sexuality factor only correlated with the IIEF
Sexual Desire dimension. The only factor that correlated with the QMI
was the BISF-M Dyadic Sexuality factor.

3.3 Discussion

The study validated the Brief Index of Sexual Functioning for Men
(BISF-M) in an Italian sample of 2,207 men, focusing on its reliability
and factor structure. The BISF-M, composed of 66 items, was used
alongside the International Index of Erectile Function (IIEF) and the
Quality of Marriage Index (QMI). The confirmatory factor analysis
revealed that the four-factor model (Dyadic, Solitary, Anal Sexuality,
and Sexual Difficulties) provided the best fit. Reliability was high for
Dyadic, Solitary and Anal Sexuality, though the Sexual Difficulties
subscale was only moderately reliable. Age negatively correlated with

CFA sample Convergent validity Divergent validity
sample sample
n =2,207 n =445 n =257
AVA) VA [n (%)]
Mean (SD) 38.25 (13.67) 41.16 (16.92) 31.43 (9.08)
Age Range 18-80 18-80 18-62
Missing values 27 (1.2) 1(0.2) 0(0.0)
Married/Cohabitant 1,125 (51.0) 195 (43.8) 76 (29.6)
Separated/Divorced 122 (5.5) 31(7.0) 13 (5.1)
Marital status Widower 18 (0.8) 4(0.9) 0(0.0)
Unmarried 922 (41.8) 214 (48.1) 167 (65.0)
Missing values 20 (0.9) 1(0.2) 1(0.4)
Primary School 44 (2.0) 16 (3.6) 0(0.0)
Middle School 288 (13.0) 34 (7.6) 9(3.5)
Professional School 320 (14.5) 80 (18.0) 54 (21.0)
Education High School 975 (44.2) 163 (36.6) 101 (39.3)
Degree 494 (22.4) 142 (31.9) 88 (34.2)
Postgraduate degree 75(3.4) 10 (2.2) 5(1.9)
Missing values 11 (0.5) 0(0.0) 0(0.0)
Yes 934 (42.3) 192 (43.1) 69 (26.8)
Children No 1,292 (57.2) 249 (56.0) 185 (72.0)
Missing values 11 (0.5) 4(0.9) 3(1.2)
Etherosexual 2,107 (95.5) 417 (93.7) 242 (94.2)
Bisexual 41 (1.9) 18 (4.0) 8(3.1)
Sexual experience
Gay/Lesbian 39(1.8) 8(1.8) 6(2.3)
Missing values 20(0.9) 2(0.4) 1(0.4)
Yes 2,169 (98.3) 431 (96.9) 256 (99.6)
Sexual activity No 33 (L.5) 14 (3.1) 1(0.4)
Missing values 5(0.2) 0(0.0) 0(0.0)
Yes 1985 (89.9) 390 (87.6) 233 (90.7)
Sexual partner No 221 (10.0) 55(12.4) 24(9.3)
Missing values 1(0.0) 0(0.0) 0(0.0)
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Dyadic and Solitary Sexuality, indicating a decline in sexual activity
over time. The BISF-M demonstrated good convergent validity with
the IIEFE except for the Sexual Difliculties subscale, which did not
correlate with IIEF dimensions in our sample.

Our findings demonstrate a statistically significant positive
correlation between dyadic and solitary sexuality in men. This aligns
with existing literature suggesting that sexual relationships can lead to
an increase in overall sexual activity, including solitary activities such as
masturbation. This pattern may be indicative of a broader phenomenon
wherein individuals, regardless of gender, who are sexually active with
a partner may also engage in solitary sexual behaviors with greater
frequency. For men, this does not necessarily indicate compensatory
behavior, as has been suggested for women (Dekker and Schmidt,
2013), but rather an overall heightened sexual desire or arousal, which
may result in more frequent sexual activity in general. Some studies
have indicated that men who are more sexually active in a dyadic
context may also experience an increase in libido, which can extend to
solitary behaviors (Pinkerton et al., 2003). The positive correlation
between dyadic and solitary sexuality in the male sample indicates that
men, like women, may experience reinforcement of their sexual drive
through their sexual relationships, resulting in increased solitary sexual
activities. In contrast, research has indicated that solitary sexuality in
women may occasionally serve a compensatory function when dyadic
sexual satisfaction is lower (Dekker and Schmidt, 2013; Huang et al,
2022). This is consistent with findings that male sexual desire is often
maintained or enhanced through multiple forms of sexual expression,
whether partnered or solitary (Herbenick et al., 2023).

4 Study 3: the BISF
4.1 Materials and methods

4.1.1 Participants

We have created a comprehensive database that includes data
from both males and females. The study population was divided into
three age groups: 18-29 (n=1925 women, n=717 men), 30-49
(n=2,736 women, n=970 men), and over 50 (n=686 women, n=493
men). The age groups were determined based on a review of the
literature, which indicates that the average age of menopause is
50years old, while the age at which women typically experience
heightened sexual vigor is 30 years old (Harlow et al., 2023; Harris and
Vitzthum, 2013; Masters and Johnson, 1966).

4.1.2 Procedure

To ensure accuracy, we have left blank responses to questions that
are not applicable to certain genders. For example, questions such as
“Vaginal tightness” are only applicable to women, while “Ejaculation
occurred prematurely” is only applicable to men. We consider as the

10.3389/fpsyg.2024.1474288

same answer questions that, although slightly different, refer to the
same sexual response phase, that is “Lack of vaginal lubrication” and
“Difficulty achieving or maintaining an erection’; “Difficulty reaching
orgasm” and “Ejaculation not reached or reached with difficulty”;
“Vaginal infection” and “Urogenital infection” “Ejaculation occurred
prematurely” has been add, “Vaginal tightness” has been deleted.” For
the CFA analysis we matched the item 14_0 “Ejaculation occurred
prematurely” (only for men) with the items 14_5 “Vaginal tightness”

(only for women).

4.1.3 Statistical analyses

LISREL was used to conduct multigroup CFA measurement
invariance procedures.

After evaluating the four factors model as the best model, we test
the measurement invariance of this model across the six groups
generated by crossing age groups and gender. We followed the
standard steps for testing measurement invariance, as outlined by
Pendergast et al. (2017). This included testing a configural model (an
overall model without constraints fit across groups), a metric model
(constraining factor loadings to equality across groups), and finally a
scalar model (constraining item intercepts and factor loadings to
equality across groups). Measurement invariance constraints were
evaluated by primarily considering the change in CFI values with a
desired decrement in model fit of 0.01 or less, following the method
proposed by Cheung and Rensvold (2002). We considered changes in
Satorra and Bentler scaled Chi-square and RMSEA when evaluating
more restrictive measurement invariance models. Specifically,
we aimed for a non-significant Chi-square and a decrement in model
fit of 0.01 or less for RMSEA (Chen, 2007).

SPSS version 26 for Windows was used for all other statistics. A
Multivariate Analysis of Variance (MANOVA) was conducted to
assess differences in BISF factors between age groups for both women
and men separately, as well as to evaluate differences in gender and age
groups in the total sample. The Bonferroni post-hoc analysis method
was utilized to compare age groups.

4.2 Results

4.2.1 Invariance

We considered six groups: three age groups for women (n=1925
for the first age group; n=2,763 for the second age group; n=686 for
the last age group) and three age groups for men (n="717 for the first
age group; n =970 for the second age group; n=493 for the last age
group). Table 7 shows that the configural model fits well, and imposing
metric invariance constraints only slightly decreased the model fit
(ACFI=0.01 and ARMSEA=0.002). Additionally, when scalar
invariance constraints were applied, there were relevant reductions in

TABLE 5 Fit Index of 4 factor model, 3 factor model (Taylor et al., 1994) and 7 factor model (Mazer et al., 2000).

Model x2 df x2/df RMSEA GFI NFI NNFI CFI SRMR
4 factor 15262.89 981 15.56 0.081 0.75 0.93 0.92 0.93 0.092
3 factor 1633.98 81 20.17 0.093 0.89 0.94 0.92 0.94 0.080
7 factor 2275.36 99 22.98 0.100 0.87 0.92 0.89 0.92 0.093

%7, chi square; df, degree of freedom; RMSEA, root mean square error of approximation; BIC, Bayesian information criterion; GFI, goodness of fit index; NFI, normed fit index; NNFI, non

normed fit index; CFI, comparative fit index.
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TABLE 6 Correlations between BISF-M, IIEF, and QMI factors.

IIEF (N = 445) QMi
(N =257)
Erectile Orgasmic Sexual Intercourse Overall Total
function function desire satisfaction satisfaction
‘ Dyadic 0.70* 0.60* 0.61* 0.76* 0.63* 0.39%*
‘ Solitaire 0.25% 0.25% 0.42%* 0.20* 0.09 -0.01
BISF-M
‘ Difficulties 0.09 0.11 0.02 0.14 -0.07 -0.08
Anal —0.31% 0.20* 0.27* 0.30%* 0.26* -0.04
#p<0.001. BISF-W, Brief Index of Sexual Functioning for Women (Panzeri et al,, 2009); IIEE, International Index of Erectile Function (Rosen et al,, 1997); QMI, Quality of Marriage Index

(Norton, 1983).

model fit (ACFI=0.04 and ARMSEA =0.013) indicating the presence
of significant differences on factor scores among groups.

4.2.2 Manova

The MANOVA results for women indicated a significant effect of
age groups on all factors [F(2,5,371) =194.04, p<0.0001, partial
1?=0.07 for Dyadic Sexuality, F(2,5,371) =154.21, p<0.001, partial
1?=0.05 for Solitary Sexuality and F(2,5,371)=13.72, p<0.001,
partial 1*=0.01 for Anal Sexuality], except for Sexual Difficulties
[F(2,5,371)=2.51, p=0.081, partial n*<0.01]. Post-hoc analysis
indicated a progressive and always significant decrease, from the first
(18-29years) to the last age group (50+ years). For men the
MANOVA results showed a significant effect of age groups for all
factors [F(2,2,177)=103.16, p<0.001, partial n*=0.09 for Dyadic
Sexuality, F(2,2,177) =154.51, p<0.001, partial n*=0.12 for Solitary
Sexuality, F(2,2,177)=43.36, p<0.001, partial n*=0.04 for Anal
Sexuality and F(2,2,177) =11.09, p<0.001, partial n*=0.01 for Sexual
Difficulties]. Post-hoc analysis showed no significant difference
between the first age group (18-29years) and the second age group
(30-49 years) for all factors except the Solitary sexuality one. There
was a significant decrease in all factors except Sexual Difficulties,
which increased, from the second age group to the last age group
(50+ years). Solitary sexuality decreased significantly with age (see
Supplementary Table SI).

A MANOVA was conducted on both male and female
participants, and the results showed a significant age effect for all
factors [F(2,7,548) = 249.17, p <0.001, partial n*=0.06 for Dyadic
Sexuality, F(2,7,548)=315.85, p<0.001, partial n*=0.08 for
Solitary Sexuality, F(2,7,548) = 78.25, p <0.001, partial n*=0.02 for
Anal Sexuality and F(2,7,548) = 2.54, p=0.003, partial n?<0.01 for
Sexual Difficulties]. Post-hoc analysis showed a significant and
progressive decrease in all factors, except for Sexual Difficulties,
from the first age group (18-29 years) to the last age group (50+
years). There was only a significant increase in sexual difficulties
from the first age group (18-29 years) to the second age group
(30-49 years). Additionally, a significant interaction between
gender and age groups was found for all factors [F(2,7,548) = 8.66,
p<0.001, partial n?<0.01 for Dyadic Sexuality, F(2,7,548) = 12.75,
p<0.001, partial n<0.01 for Solitary Sexuality, F(2,7,548) =35.34,
p<0.001, partial n*=0.01 for Anal Sexuality and F(2,7,548) =2.53,
p=0.003, partial n<0.01 for Sexual Difficulties]. Post-hoc analysis
showed no significant gender effect for Sexual Difficulties in the
last age group (50+ years). There was no significant difference in
Dyadic and Anal activity between the first (18-29 years) and the
second age group (30-49 years) for men, as found in the MANOVA
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for men. Similarly, there was no significant difference in Sexual
Difficulties between age groups for women, as found in the
MANOVA for women.

4.3 Discussion

The results of the invariance analysis showed that the configural
model fit well across six age and gender groups, with only a slight
reduction in fit when metric invariance constraints were applied.
However, applying scalar invariance resulted in significant reductions
in fit, indicating differences in factor scores across age groups. The
MANOVA results for women revealed a significant age effect on all
factors, with sexual functioning decreasing progressively with age,
except for Sexual Difficulties, which remained constant. For men,
similar age effects were observed, with sexual functioning decreasing
with age, except for Sexual Difficulties, which increased from the
second to the last age group. A combined MANOVA for both genders
confirmed these trends and also highlighted an interaction between
gender and age for all factors. No significant gender effect was found
for Sexual Difficulties in the oldest age group, and both Dyadic and
Anal Sexuality showed no significant differences between younger and
middle-aged men.

5 General discussion

The study presents a fully psychometric validation of the Italian
version of the BISF questionnaire. This measure was initially
developed by Taylor et al. (1994) to assess women’s sexuality. This
study proposes a BISF version that enables for an evaluation of sexual
functioning in both men and women.

The CFA indicated that the fit indexes for the four-factor model
are superior to those of the three-factor or seven-dimension models
for both BISF-W and BISF-M. The correlation between factors was in
the desired direction, and the internal consistency was good,
according to the literature (Taber, 2018). This makes them reliable
tools for assessing sexual functioning in both women and men.
Previous American studies have identified factors or dimensions
related to a psychophysiological model of the sexual response cycle
(Mazer et al., 2000; Taylor et al., 1994). The present study revealed four
factors - Dyadic Sexuality, Solitary Sexuality, Sexual Difficulties, and
Anal Sexuality—which appear to reflect a more psychological and
comprehensive model that distinguishes solo auto-erotic activities
from those performed as a couple. Indeed, other validated tools, such
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TABLE 7 Age and Gender measurement invariance fit statistics.

Model x2 df p RMSEA SRMR  CFI  NNFI Delta Delta P Delta Delta

X2 df RMSEA CFI
Configural
(4 factors 5943197 | 5904  <0.001 0,085 0,10 0,93 0,92

model)

Metric (4
factors 64,565,94 6,139 <0.001 0,087 0,12 0,92 0,92 5,133,97 235 <0.001 0,002 0,01
model)

Scalar (4
factors 86,581,81 6,374 <0.001 0,100 0,11 0,89 0,89 22,015,87 235 <0.001 0,013 0,03

model)

%’ Satorra and Bentler scaled Chi-square; df, degree of freedom; RMSEA, Root Mean Square Error of Approximation; SRMR, Standardized Root Mean Square Residual; CFI, Comparative Fit
Index; NNFI, Non Normed Fit Index; Ay?2 statistics are in reference to the preceding model in the table.

as the Sexual Desire Inventory (SDI, Spector et al., 1996) or the  these constructs manifest differently across groups. The comparisons
Orgasm Rating Scale (ORS, Mah and Binik, 2002), distinguish ~ made in the study have important practical implications for clinical
between dyadic sexual desire and solitary sexual desire, or the  and therapeutic settings. For instance, understanding that men score
subjective experience of an orgasm in the context of sexual higher on Dyadic, Solitary, and Anal Sexuality while women score
relationships and solitary masturbation, respectively. Dyadic Sexuality ~ higher on Sexual Difficulties can inform tailored interventions and
is emerging as the most important factor, explaining a higher  therapeutic approaches that address the specific needs and challenges
percentage of the variance than the others. This finding is consistent ~ faced by different groups.

with the literature, which suggests that relational intimacy plays a Our analyses did not support the scalar invariance of the factor
mediating role in sexual functioning (Basson, 2000; Janssen et al.,  structure of the BISF across genders. The MANOVA results confirm
2008; McCabe et al., 2010; Witherow et al., 2017). that there are different factor scores for women and men. As expected,

The factor structure of the BISF did not show full scalar invariance ~ men scored higher in Dyadic, Solitary, and Anal sexuality, while
across age groups for both genders and the global sample women scored higher in Sexual difficulties. These results may
(men +women), reaching only metric invariance according to our  be related to gender roles and the differences in the perception of sex
analyses. This result indicated that there were differences in both  and sexuality across genders. It is possible that since women continue
gender and age groups. These differences could be further analyzed  to have some taboos related to expressing themselves about sex and
using MANOVA. The MANOVA results confirm that there are  sexuality (Farvid et al., 2017), particularly masturbation, respond to
different scores on the factors in each age group. Specifically, sexual ~ question about their sexual behavior with neutrality, without over-
functioning decreases with age while sexual problems increase onlyin  exposing themselves with respect to topics such as masturbation. In
men. This is in line with the literature that recognizes age as the  contrast, it may be easier for them to talk in terms of problems and
primary risk factor for sexual function (Han et al., 2014; Hayes and  health, since they are more aware of their bodies and any alterations
Dennerstein, 2005). For example, a decrease in testosterone (which  in sexual experience. On the other hand, men are less willing to
affects body image and increases the risk of sexual dysfunction) or  recognize, talk, and seek help for psychological issues, including
cognitive decline has been seen to be related to sexual problems  sexual problems (Liddon et al., 2018), and that may be the explanation
(Barone et al., 2022; Tavares et al., 2020). Moreover, the literature on  for the gender differences in the scores for sexual difficulties. Further
the variation of female sexual functioning with age is contrasting.  qualitative studies are needed to deem these matters.

While it is certain that age influences the physiological aspects of The reliability of the 4-factor model for both BISF-W and BISF-M
sexuality, such as lubrication or pelvic floor health, with regard to  appears to be excellent or adequate, surpassing that of the previous model
psycho-emotional aspects there is a great deal of intra- and inter-  (Mazer et al., 2000; Taylor et al., 1994), which was insufficient for many
individual variability that makes it difficult to generalize the findings  factors and dimensions. The convergent validity correlations appeared
concerning the relationship between age and female sexual function  strong enough for most variables for both the BISF-W and the BISF-M. The
(Atheyetal., 2021). Nevertheless, the BISF is able to measure the same ~ correlation between the BISF-W Sexual Difficulties factor and FSFI
constructs (Dyadic Sexuality, Solitary Sexuality, Sexual Difficulties,  Satisfaction is noteworthy. One possible explanation could be that for
and Anal Sexuality) in the same way across different groups by =~ women, sexual satisfaction is more closely linked to dyadic factors such as
achieving configural and metric invariance. This ensures that the  intimacy and caring, which can help them face sexual physical problems
relationships between items and their underlying factors are  such as poor lubrication or pain during intercourse, or even anxiety
consistent, thereby allowing for valid comparisons of factor structures  (Leavitt et al., 2021; Panzeri, 2023). Women can experience sexual
and associations between factors across groups. The absence of scalar  satisfaction even under these conditions, whereas men seem to require
invariance suggests that although the constructs are assessed in a  sexual performance to feel sexually satisfied (Basson, 2001; Leavitt et al.,
comparable manner, the absolute levels of these constructs may vary — 2021; Panzeri, 2023). Further studies are necessary to settle this issue. In
due to group-specific biases or discrepancies in response styles.  terms of divergent validity, there was only a correlation found between the
Nevertheless, the findings of our study on gender and age differences ~ Dyadic factor of the BISF-M and the QMLI, as opposed to any other factors
in sexual functioning offer valuable insights into the ways in which ~ between the two. This correlation may be explained by the fact that couple
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sexual activity is very important for men in order to perceive a good
quality of the relationship, while daily attentions and emotional intimacy
play the same role for women (Johnson and Zuccarini, 2010). Nevertheless,
both instruments share the same structure (Dyadic, Solitary, Sexual
Difficulties, and Anal Sexuality), which allows for direct gender
comparisons in clinical and non-clinical settings. The potential for
comparing male and female sexuality using a single framework makes the
BISF-W and BISF-M highly valuable for studying couple dynamics.
These initial findings are highly relevant, as they provide insight
into how both men and women experience their sexuality beyond the
physiological aspects considered by the sexual response cycle. Overall,
the Brief Index for Sexual Functioning is a reliable measure that
provides information on the sexual behavior and satisfaction of both
men and women throughout different phases of life and stages of
relationships. At the same time, it enables the comparison of male and
female sexual functioning in specific moments of a couple’s life, such as
pregnancy, postpartum, menopause, widowhood, infertility, or other
medical conditions. Moreover, for what concern the external validity of
the instrument, the study included a large and diverse sample of 6,355
women and 2,207 men, aged 18-80, from various educational
backgrounds and marital statuses. This broad demographic range
enhances the generalizability of the results to the Italian population of
the BISE Also, the study found significant differences in sexual
functioning across different age groups and between genders. These
findings align with existing literature, suggesting that the BISF can
reliably capture variations in sexual functioning across different
demographic groups. The BISF appears to be a suitable measure to
assess sexuality both in clinical and non-clinical populations and can
be a valuable tool in the field of human sexuality, when used in
conjunction with other tools. It can provide valid and reliable
information for operators working in this field to establish appropriate
prevention and intervention programs, both in longitudinal and cross-
sectional research. In particular, for what pertain sexual therapy and
couple therapy, the BISF can help patients to express their concerns or
difficulties in the evaluation stage, thereby overcoming any
embarrassments or taboos that one is not yet ready to talk about directly.
Moreover, due to its reliability characteristic, it can use as a valuable
measure to evaluate the course of treatment in itinere, highlighting any
changes in patients. It could also be applicable to non-binary and
transgender populations, referring to the version that pertains to current
anatomy, but would require further validation in this specific population.

5.1 Limitations and future directions

This study has some limitations. This study was done only on the
general population. It may be useful to administer the BISF to a sample
of men and women with sexual dysfunction. Moreover, due to the small
number of non-heterosexual participants, it was not possible to conduct
adequate psychometric analyses regarding the validity of the instrument
in sexually diverse samples. Future studies should verify our results in
this type of population as well. The administration of paper and pencil
tests suffers from many omissions. In future studies, however, we can
avoid such problems by using an online administration where all
answers are mandatory, and participants can stop the compilation at any
time without negative consequences. The present study compared
gender and age only form a quantitative point of view. Future research
on sexual functioning should employ qualitative research methods, such

Frontiers in Psychology

12

10.3389/fpsyg.2024.1474288

as focus groups, to assess sexual functioning across various age groups.
Finally, while the BISF provides valuable insights into sexual functioning,
the lack of scalar invariance necessitates careful consideration when
applying and interpreting the instrument measurements in clinical
setting. By contextualizing findings, using complementary measures,
incorporating qualitative insights, and being aware of patients’ response
styles, clinicians can make more informed decisions based on BISF data.

6 Conclusion

The Brief Index of Sexual Functioning (BISF) is a questionnaire
that can efficiently assess sexual functioning in the general
population. Its good psychometric qualities make it a suitable tool
for study and screening in Italy. The validation of the BISF-W in
Italian and the adaptation of the BISF-M for a male sample
demonstrated strong psychometric properties for assessing sexual
functioning in both genders. To date, the Brief Sexual Functioning
Inventory (BISF) is one of the few published and useful tools for
assessing sexual functioning in both genders from a psychological
perspective. It can be easily used in research protocols to assess
sexual behavior, desire, and fantasies, as well as in a clinical setting.
This validated tool will be useful for evaluating sexual functioning,
providing valid and reliable information to operators in this field to
set up appropriate prevention and intervention programs.
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