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Functionality appreciation - a key facet of positive body image - has been associated with several adaptive
outcomes, such as low body dissatisfaction and eating disorder (ED) symptoms, and high psychological well-
being. However, research on this topic remains limited among Italian adolescents, likely due to the absence of
validated tools to assess functionality appreciation in this population. Expanding this line of inquiry is crucial, as

Ital . . . . . s .
Pos}i,tive body image adolescence marks a shift toward valuing appearance over functionality, especially within Italy’s highly
Psychometrics appearance-oriented culture. Therefore, this study aimed to examine the factor structure and psychometric

properties of the Functionality Appreciation Scale (FAS) in a sample of 1289 Italian adolescents (60.8 % girls)
aged 13-17 years (M = 15.4 years + 1.18). Participants completed the FAS together with measures of body
appreciation, body surveillance, body dissatisfaction, ED symptoms, and self-esteem. Exploratory and confir-
matory factor analyses supported a unidimensional model of the FAS, with all 7 items retained. Moreover, the
questionnaire demonstrated invariance across sex and age groups (i.e., early vs. middle adolescents). Boys re-
ported significantly higher FAS scores than girls, while no differences emerged between age groups. The FAS also
showed excellent internal consistency, as well as good convergent, criterion-related, and incremental validity.
Overall, these findings provide robust evidence that the FAS is a psychometrically sound and developmentally
appropriate tool for assessing functionality appreciation in Italian boys and girls. Its use may thus support future
research on positive body image in adolescence and lay the groundwork for studies exploring its potential
relevance in preventive programs.

1. Introduction

Positive body image is conceptualized as a general sense of love,
respect, and appreciation toward one’s body (Tylka, 2018), thus being
distinct from the simple absence of negative body image (Tylka &
Wood-Barcalow, 2015). Despite the multidimensional nature of this
construct, most available studies have focused on a specific domain of it,
namely body appreciation (Tylka, 2018). However, another central yet
often neglected facet of positive body image is functionality apprecia-
tion, defined as acknowledging, valuing, and respecting the body for its
functional capacities (Alleva et al., 2017). As such, this concept shifts the
focus from simple awareness of body functionality to a sense of gratitude

for it (Alleva & Tylka, 2021).

Crucially, functionality appreciation has emerged as a key factor in
cultivating a positive relationship with the body and supporting psy-
chological well-being. For example, Linardon et al. (2023) conducted a
comprehensive systematic review and meta-analysis synthesizing
research on functionality appreciation (54 studies published between
2017 and 2022). This work showed that functionality appreciation was
associated with low levels of body dissatisfaction and eating disorder
(ED) symptoms, and high levels of psychological well-being (e.g.,
self-esteem, self-compassion, interoceptive awareness, gratitude). In
parallel, this construct resulted positively linked to several other di-
mensions of positive body image, such as body appreciation, body
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acceptance by others, body pride, body image flexibility, and body
satisfaction. These conclusions have been further substantiated by more
recent longitudinal and cross-sectional research on adult populations (e.
g., Cerea et al., 2024; Linardon et al., 2024), including individuals with
chronic illnesses (e.g., lannattone, Rapisarda, et al., 2025; Moro et al.,
2024), which provided additional empirical support for the robust re-
lations between functionality appreciation and various adaptive psy-
chological and body image outcomes. In light of this evidence, and given
the recognized centrality of functionality appreciation within contem-
porary models of positive body image (Swami et al., 2020), this
construct has increasingly become a focal point in intervention research.
Specifically, several programs targeting functionality appreciation have
shown promising effects in enhancing positive body image and reducing
body- and eating-related concerns in women (e.g., Alleva et al., 2015,
2018, 2024; Cerea et al., 2025). Bearing all this in mind, an accurate
assessment of functionality appreciation seems essential to advancing
both theoretical models and intervention strategies within the body
image field.

1.1. The assessment of functionality appreciation: The Functionality
Appreciation Scale

To date, functionality appreciation has been predominantly
measured using the 7-item Functionality Appreciation Scale (FAS;
Alleva et al., 2017). Initially validated in a community sample of women
and men from the United States, the FAS demonstrated a unidimen-
sional, gender-invariant factor structure through exploratory factor
analysis (EFA) and confirmatory factor analysis (CFA). Furthermore, it
exhibited adequate three-week test-retest reliability, along with robust
convergent, criterion-related, and incremental validity (Alleva et al.,
2017). Importantly, a notable strength of the FAS lies in its demon-
strated validity and reliability across diverse social identity groups; for
example, its unidimensional factor structure has been confirmed in a
sample of sexual minority adults from the United States (Soulliard &
Vander Wal, 2021) and an international cohort of English-speaking
adults (Linardon et al., 2020). Moreover, the FAS has been success-
fully adapted into multiple languages. In particular, its translated ver-
sions consistently showed a unidimensional structure, with all 7 items
retained, among adults from Malaysia (Swami et al., 2019), Romania
(Swami, Todd, Goian, et al., 2021), Italy (Cerea et al., 2021), Lebanon
(Swami et al., 2022), Japan (Namatame et al., 2022), Colombia
(Mebarak et al., 2023), the Republic of Cyprus (Anastasiades et al.,
2023), the Netherlands (Alleva et al., 2023), China (He et al., 2023),
Spain (Zamora et al., 2024), France (Arnaud et al., 2025), Lithuania
(Baceviciene et al., 2025), and Germany (Riechers & Warschburger,
2025). These studies have also provided support to its gender invari-
ance, internal consistency, convergent, criterion-related, and incre-
mental validity, and test-retest reliability. Finally, emerging evidence
has demonstrated the invariance of the unidimensional FAS factor
structure across national contexts (Mebarak et al., 2024; Pacheco et al.,
2024; Todd & Swami, 2020) and sexual identities (Soulliard & Vander
Wal, 2022), further underscoring its utility as a reliable measure of
functionality appreciation across diverse populations and sociocultural
settings.

1.2. Functionality appreciation and its assessment in adolescence

In contrast to the expanding body of literature on adults, far less
empirical effort has been directed toward examining the applicability of
the FAS to adolescents. Indeed, to our knowledge, only three studies
have evaluated the factor structure and psychometric properties of the
questionnaire in adolescent samples. First, Todd et al. (2019) conducted
a pilot study with young people (13-16 years) from the United Kingdom
and found that the FAS items were appropriate and comprehensible for
this age group. They also conducted a CFA, which preliminary supported
the unidimensional factor structure proposed in the original scale. More
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recently, the FAS has been validated among Chinese middle (Mean age
= 12.17 £+.50) and high school students (Mean age = 15.07 +.57) (He
et al., 2023), as well as Iranian adolescents aged 12-19 years (Sahlan
et al., 2022). Both studies adopted an EFA-to-CFA analytic approach to
test the FAS factor structure, consistently supporting its unidimension-
ality. In addition, their findings demonstrated measurement invariance
across gender and indicated strong internal consistency and construct
validity. Importantly, He et al. (2023) also showed that the FAS factor
structure was invariant between Chinese adolescents, young adults, and
older adults.

Unfortunately, the lack of research examining the suitability of the
FAS for use with adolescents has hindered the development of a robust
evidence base on functionality appreciation during this critical period.
Indeed, to date, much of the available knowledge regarding the associ-
ations between functionality appreciation and clinically relevant con-
structs in adolescence stems from the abovementioned validation
studies of the FAS. For example, research among Iranian adolescents
demonstrated moderate positive associations between functionality
appreciation and self-esteem, alongside moderate negative associations
with depressive symptoms in both boys and girls (Sahlan et al., 2022).
Similarly, functionality appreciation resulted positively linked to body
appreciation and self-compassion, and negatively associated with body
dissatisfaction, disordered eating, and psychological distress among
Chinese adolescents (He et al., 2023). To date, only two cross-sectional
studies have investigated functionality appreciation beyond the only
scope of FAS validation. To be specific, Todd et al. (2019) identified
positive relations between functionality appreciation and interoceptive
awareness, body appreciation, and body pride in a group of adolescents
from the United Kingdom. Recently, lannattone, Cerea, & Bottesi (2025)
used latent profile analysis to identify distinct configurations of negative
and positive body image (which included functionality appreciation)
among Italian adolescents. This study revealed that both boys and girls
classified within the profile marked by high levels of positive body
image and low levels of negative body image reported significantly
lower scores on measures of ED symptoms, internalization of beauty
ideals, and frequency of appearance comparisons. Taken together, these
data tentatively support the relevance of functionality appreciation in
promoting a positive attitude toward one’s body during adolescence,
while also highlighting its potential as a protective factor against body
image disturbances and disordered eating in this developmental phase.

Although such findings are encouraging, there remains an urgent
need to expand research on the characteristics and correlates of func-
tionality appreciation in adolescence - a critical developmental window
in which a shift toward valuing appearance over functionality often
begins to emerge (Alleva et al., 2017). Indeed, this period is marked by
profound pubertal changes (e.g., modifications in body form and
structure) and biological growth (e.g., increases in cardiorespiratory
capacity and motor coordination), which can influence how adolescents
relate to their body (Sawyer et al., 2018). Particularly, adolescents un-
dergo significant transformations in physical self-concept (namely, the
descriptive and evaluative perceptions individuals hold about their
bodies; Hagger et al., 2005), while simultaneously renegotiating social
roles and adapting to evolving peer expectations (Sawyer et al., 2018).
The cumulative and rapid nature of these changes often heightens the
focus on the body and physical appearance (Zsakai et al., 2017), likely
influencing both body functionality and functionality appreciation. On
the one hand, this intense attention to physical appearance can
contribute to the development of body dissatisfaction and ED symptoms,
both of which are increasingly common among adolescents globally
(Mishina et al., 2024). In this context, functionality appreciation may
serve as a valuable protective factor, providing an alternative lens
through which adolescents can experience and evaluate their bodies. On
the other hand, adolescence also offers a pivotal opportunity to foster
adaptive body-related attitudes. Indeed, during this formative stage,
young people may begin to develop a more nuanced and accepting
relationship with their body, learning to value its capabilities and
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changes, care for it mindfully, and resist external pressures and negative
feedback (Maes et al., 2021). Notably, functionality appreciation seems
to play a central role in this process, emerging as a key component of
adolescents’ experiences of appearance satisfaction and positive body
image. For example, qualitative research with Swedish youth found that
positive body image was strongly grounded in an appreciation of body
functionality and closely tied to engagement in physical activities
experienced as joyful, health-enhancing, and meaningful forms of
self-care and social connection (Frisén & Holmqvist, 2010). Yet, it is
important to consider that adolescence is not a uniform developmental
period, as its phases differ markedly in pubertal timing, cognitive
maturity, and identity development (Sawyer et al., 2018; Steinberg,
2005). For example, pre- and early adolescence bring sudden pubertal
changes and heightened self-consciousness, which can amplify
appearance-focused evaluations (Toselli et al., 2021). In contrast, from
middle adolescence onward, the development of more advanced
cognitive capacities and a more coherent self-concept can attenuate
purely appearance-based appraisals (Crone & van Drunen, 2024). These
developmental distinctions suggest that each phase of adolescence may
uniquely shape how young people perceive and value their bodies,
including in terms of functionality. Consistent with this view, a recent
study found that middle school girls reported lower levels of function-
ality appreciation than their high school counterparts (He et al., 2023),
tentatively indicating that the tendency to value the body for what it can
do may strengthen as adolescents mature.

Bearing all this in mind, advancing our understanding of function-
ality appreciation throughout adolescence may be particularly relevant
for informing efforts to cultivate healthy and sustainable attitudes to-
ward the body during this major transitional period. However, a
fundamental prerequisite for achieving this goal is the availability of a
conceptually grounded and psychometrically sound measure — such as
the FAS - validated for use with adolescents in diverse cultural contexts.

1.3. The current study

Considering the commentary above, the present study set out to
accrue psychometric evidence on the applicability of the FAS among
Italian boys and girls aged 13-17 years. Indeed, although the FAS has
been validated with Italian adults (Cerea et al., 2021), its factor structure
and psychometric properties have not yet been examined in adolescents
within this context. The only exception is a preliminary evaluation of the
scale’s validity and reliability in small sample of Italian boys and girls
(N =206, age range: 11-19 years) (Iannattone, Ruggeri, & Cerea, 2022).
However, this study failed to examine key psychometric properties of
the FAS (e.g., measurement invariance). A formal validation is therefore
warranted to ensure the developmental appropriateness and measure-
ment robustness of the FAS for use with this age group. This need is
particularly salient given that much of the extant literature on Italian
youth has focused on negative body image dimensions, leaving positive
facets — and functionality appreciation in particular — underexplored
(Iannattone, Cerea, & Bottesi, 2025). In particular, Italy offers a unique
cultural context for studying functionality appreciation due to the strong
societal emphasis on physical appearance and self-presentation
(Iannattone, Cerea, Lauriola, Ghisi, et al., 2025). For example, the Ital-
ian concept of “bella figura” - literally, “making a good impression” -
captures a widespread cultural expectation to maintain an attractive and
well-curated appearance (Pipyrou, 2014). This cultural focus is further
reinforced by the country’s prominent fashion industry and related
aesthetic ideals, which promote narrow standards of beauty and
elegance (Tiggemann et al., 2005). Such appearance-related sociocul-
tural pressures are reflected in a high prevalence of negative body image
among youth: in a large-scale study of Italian adolescents, 44.6 % of girls
and 19.4 % of boys reported significant body or weight concerns
(D’Anna et al., 2022). Against this backdrop, studying functionality
appreciation among Italian adolescents becomes especially relevant, as
it offers a counterbalancing focus on valuing the body for what it can do
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rather than how it looks. A reliable and developmentally appropriate
assessment of this construct is thereby crucial to advancing research on
positive body image in Italy.

1.3.1. Hypotheses

First, based on prior findings in Italian adults (Cerea et al., 2021) and
adolescents from other cultural contexts (He et al., 2023; Sahlan et al.,
2022; Todd et al., 2019), we hypothesized that FAS scores would reduce
to a single dimension, with all 7 items retained. We also expected the
scale to demonstrate good internal consistency and measurement
invariance across boys and girls, in line with previous research (Cerea
et al., 2021; He et al., 2023; Sahlan et al., 2022). Given potential
developmental differences in how adolescents experience and relate to
their bodies, we also examined measurement invariance across stages of
adolescence, namely early (13-15 years) and middle (16-17 years)
adolescence. However, as this represents a hitherto unexplored aspect of
the FAS literature, we did not formulate any specific hypothesis.

With respect to potential differences in FAS scores between boys and
girls, findings in the literature are mixed, with no significant differences
observed among Chinese adolescents (He et al., 2023), but higher scores
among Iranian boys compared to girls (Sahlan et al., 2022); therefore, no
specific hypothesis was formulated in this regard. In a similar vein,
although prior research has examined age-related patterns of function-
ality appreciation among Chinese middle and high school students (He
et al., 2023), differences in the assessed age range limit the direct
applicability of those findings to our sample. For this reason, we
refrained from making concrete hypotheses regarding potential differ-
ences between early and middle adolescents.

Finally, consistent with previous works involving adolescents (He
et al., 2023; Sahlan et al., 2022) and Italian adults (Cerea et al., 2021),
we expected the FAS to demonstrate good convergent and
criterion-related validity. Specifically, we anticipated
moderate-to-strong positive correlations with measures of body appre-
ciation and self-esteem, and weak-to-moderate negative associations
with measures of body surveillance, body dissatisfaction, and ED
symptoms. We also hypothesized that FAS scores would explain unique
variance in self-esteem - commonly regarded as a global indicator of
psychological well-being (Cerea et al., 2021) - above and beyond that
accounted by other body image and ED symptoms measures, thereby
providing evidence for the incremental validity of the questionnaire.

2. Method
2.1. Participants

The initial sample consisted of 1756 White non-clinical individuals
aged 13-20 years. Participants aged 18 years or older were subsequently
excluded (n = 456), as the Italian FAS has already been validated in this
age group (Cerea et al.,, 2021). In addition, adolescents who
self-reported a diagnosis or symptoms of an ED were excluded from
further analyses (n = 112). The resulting final sample comprised 1289
adolescents aged 13-17 years (Mean age = 15.4 years + 1.18; Mean
Body Mass Index (BMI) = 20.8 kg/m2 + 2.74), all of whom completed
the FAS in full. Of these, 784 participants (60.8 %) were girls (Mean age
=15.5 years + 1.16; Mean BMI = 20.6 kg/m2 + 2.60) and 505 (39.2 %)
were boys (Mean age = 15.3 years + 1.21; Mean BMI = 21.2 kg/m? +
2.90). Geographically, 48.9 % were from Northern regions (Lombardy,
Veneto, Piedmont, and Trentino Alto-Adige), 23.2 % from Central re-
gions (Emilia-Romagna, Marche, and Tuscany), and 27.9 % from
Southern regions (Apulia and Campania). Among high school partici-
pants (n = 1202), 38.5 % attended high schools specializing in human
sciences (Italian “liceo delle scienze umane”), 30.2 % technical institutes
(Italian “istituto tecnico”), 26.4 % science-oriented schools (Italian
“liceo scientifico™), 2.8 % vocational institutes (Italian “istituto pro-
fessionale™), .8 % classical high schools (Italian “liceo classico™), .8 %
music and dance high schools (Italian “liceo musicale e coreutico”), and



S. Iannattone et al.

.3 % language high schools (Italian “liceo linguistico”). Finally, while
the majority of participants (85.8 %) did not disclose any current psy-
chological difficulties, those who did primarily described internalizing
symptoms (e.g., anxiety and depression) or problems related to school,
family, and/or interpersonal relationships. The mean sum scores ob-
tained by participants on the administered measures are reported in
Table 1.

2.2. Procedure

This study is ancillary to a larger research project aimed at validating
multiple self-report instruments designed to assess risk and protective
factors related to body dissatisfaction and disordered eating among
Italian adolescents. The project received ethical approval from the
Ethics Committee of the University of Padova (Protocol number: 4591)
and adhered to the principles set forth in the Declaration of Helsinki. The
anonymized dataset used in this study is publicly available via the
following Open Science Framework (OSF) link: https://osf.io/qne49/?
view_only=faa39cee91944ec58ff84f34f4b99280.

Data collection was conducted between March 2022 and May 2024
in public secondary schools located across various regions of Italy.
Overall, adolescents were recruited from 2 middle schools and 11 high
schools offering partially overlapping educational tracks. School prin-
cipals were initially contacted and informed about the study’s purpose
and procedures. Upon receiving their approval to proceed, written
informed consent was obtained from parents or legal guardians, while
verbal assent was provided by the adolescent. Participants completed a
one-time, online survey during regular school hours in designated
computer rooms. The survey included a socio-demographic question-
naire and a battery of self-report measures presented in randomized
order (see Section 2.3). Participation was voluntary, non-remunerated,
and required approximately 50-60 min to complete.

2.3. Measures

2.3.1. Functionality appreciation

Participants completed the Italian version of the FAS (Cerea et al.,
2021), which comprises 7 items rated on a 5-point Likert scale (1 =
Strongly disagree, 5 = Strongly agree). Higher scores reflect greater
functionality appreciation levels. The total score of the questionnaire
has shown good internal consistency and test-retest reliability among
Italian women and men (Cerea et al., 2021).

2.3.2. Body appreciation

Participants also filled in the Body Appreciation Scale-2 (BAS-2;
Italian versions by Casale et al., 2021; Iannattone, Ruggeri, Cerea, &
Bottesi, 2022), a 10-item self-report measure assessing acceptance, love,
and respect for one’s body. Items are rated on a 5-point Likert scale (1 =
Never, 5 = Always), with higher scores indicating higher levels of body
appreciation. The Italian version of the BAS-2 has demonstrated

Table 1
Mean sum scores of the overall sample on the administered questionnaires.
N Mean sum score (SD)
FAS® 1289 26.6 (4.99)
BAS-2 717 33.4(9.12)
RSES 1242 16.9 (4.69)
Body Surveillance (OBCS) 701 36 (8.22)
DT (EDI-3) 1256 8.83 (8.51)
B (EDI-3) 1249 5.03 (5.94)
BD (EDI-3) 1237 13.4 (9.44)

Note. FAS = Functionality Appreciation Scale; BAS-2 = Body Appreciation Scale-
2; RSES = Rosenberg Self-Esteem Scale; OBCS = Objectified Body Consciousness
Scale; DT = Drive for Thinness; B = Bulimia; BD = Body Dissatisfaction; EDI-
3 = Eating Disorder Inventory — 3.

2 Grand mean score (SD) = 3.80 (.71).
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adequate internal consistency and validity among both adults (Casale
et al., 2021) and adolescents (lannattone, Ruggeri, Cerea, & Bottesi,
2022). In the current study, Cronbach’s o for the BAS-2 total score was
.94,

2.3.3. Self-esteem

Adolescents completed the Rosenberg Self-Esteem Scale (RSES;
Italian version by Prezza et al., 1997), a 10-item self-report question-
naire designed to assess global self-esteem. Items are rated on a 4-point
Likert scale (0 = Completely disagree, 3 = Completely agree), with higher
scores suggesting greater levels of positive self-esteem. The Italian
version of the RSES has shown good internal consistency and adequate
validity in previous research with both adult and adolescent samples
(Prezza et al., 1997). In the current sample, the internal consistency
coefficient for the total score was acceptable (a = .72).

2.3.4. Body surveillance

Participants filled in the Body Surveillance subscale of the Objecti-
fied Body Consciousness Scale (OBCS; Italian version by Dakanalis et al.,
2017). This subscale includes 8 items measuring the tendency to view
and monitor one’s body from an external, observer’s perspective. Items
are rated on a 7-point Likert scale ranging from 1 (Strongly disagree) to 7
(Strongly agree). The Italian version of the Body Surveillance subscale
has demonstrated adequate internal consistency and construct validity
among both adults and adolescents (Dakanalis et al., 2017). In this
study, Cronbach’s a for the Body Surveillance subscale was .66.

2.3.5. ED symptoms and body dissatisfaction

Adolescents completed the Eating Disorder Inventory-3 (EDI-3;
Italian version by Giannini et al., 2008), a comprehensive self-report
instrument designed to assess psychological traits and behaviors asso-
ciated with EDs. Each of the 91 items is rated on a 6-point Likert scale
ranging from 1 (Never) to 6 (Always). The questionnaire includes 12
subscales: 3 specific to ED symptomatology - Drive for Thinness (DT),
Bulimia (B), and Body Dissatisfaction (BD) - and 9 assessing broader
psychological constructs (e.g., low self-esteem). Higher scores on each
subscale indicate greater severity of the corresponding construct. The
Italian version of the EDI-3 has demonstrated adequate internal con-
sistency and strong validity indices across clinical and non-clinical
samples, in both adolescents and adults, and across gender (Giannini
et al., 2008). For the present study, we only considered the DT (a =.91),
B (o = .83), and BD (a = .86) subscales.

2.4. Statistical analysis

2.4.1. Data treatment

Generally speaking, the analytic plan and key methodological de-
cisions were informed by previous validation studies of the FAS con-
ducted among both adult and adolescent samples (e.g., Anastasiades
et al., 2023; Cerea et al., 2021; He et al., 2023; Sahlan et al., 2022). To
identify the most suitable factor structure for the FAS, we employed an
EFA-to-CFA analytic strategy (i.e., EFA followed by a CFA on two
different subsamples). This approach was chosen over other methods (e.
g., exploratory structural equation modelling, ESEM; Marsh et al., 2014)
because it is considered the most appropriate when both prior theorizing
and current hypotheses converge on a 1-factor structure (Swami et al.,
2021; Swami & Barron, 2019). Furthermore, as this is the first validation
of the FAS among Italian adolescents, we sought to ensure methodo-
logical consistency and comparability with previous FAS validation
studies, which have mainly employed an EFA-to-CFA strategy.

To ensure adequate and comparable sample sizes for each analysis,
the total sample was randomly split into two subsamples with equal
proportions of boys and girls using stratified sampling. A fixed
computer-generated random seed was used to ensure the reproducibility
of the split. The first split-half subsample (girls: n = 392; boys: n = 252)
was employed for the EFAs and the second (girls: n = 392; boys: n = 253)
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for the CFAs and related analyses (i.e., measurement invariance, reli-
ability, and internal convergent validity). Independent samples t-tests
revealed no significant differences between the two subsamples in terms
of mean age (t (1287) = -1.83,p = .07, d = -.10). Instead, a statistically
significant difference in BMI emerged (t (1254) = -2.25,p = .03,d = -
.13; Mean Group 1 = 20.6 kg/m? + 2.70; Mean Group 2 = 21 kg/m? +
2.77); however, the effect size was small, suggesting minimal practical
impact.

2.4.2. EFA

The EFAs were conducted, separately for boys and girls, using the
psych package (Revelle, 2025) in R (R Core Team, 2023). Subsample
sizes for both boys and girls met the recommended 10:1
participant-to-item ratio, assuming minimum factor loadings of |.40|
(Worthington & Whittaker, 2006). The factorability of the data was
evaluated using the Kaiser-Meyer-Olkin index, with values > .80
considered desirable, and Bartlett’s test of sphericity, which should yield
a statistically significant result. Principal-axis factoring was employed,
as it provides robust estimates also under conditions of non-normality
and produces results comparable to maximum likelihood estimation
(Goretzko et al., 2021). Given the theoretical assumption of a single
factor, quartimax rotation was applied. The EFAs were conducted
without constraining the number of factors a priori. The number of
factors to extract was instead determined based on parallel analysis,
which offers greater accuracy than the eigenvalue-greater-than-one rule
or the visual inspection of scree plot discontinuities (Fabrigar et al.,
1999). This technique involves comparing the eigenvalues (1) derived
from the actual dataset with those obtained from randomly generated
datasets of the same dimensions. A factor is retained if its observed
eigenvalue exceeds the corresponding average eigenvalue from the
random data. In addition, the adequacy of the factor structure was
evaluated considering the following fit indices: the normed chi-square
(x?/df), with values < 3 indicating good fit; the Root Mean Square
Error of Approximation (RMSEA), with values < .06 considered good
and < .08 acceptable; the Standardized Root Mean Square Residual
(SRMR), with values < .09 indicating good fit; and the Tucker-Lewis
Index (TLI), with values close to or above .95 reflecting good fit (Hu &
Bentler, 1999; Steiger, 2007). Although these fit indices are most
commonly reported in CFA, they can also be computed in EFA to eval-
uate the adequacy of the extracted factor structure (Finch, 2020), as
done in previous FAS validation studies (e.g., Cerea et al., 2021; Sahlan
et al., 2022). Therefore, these indices were reported in the present EFAs
to facilitate comparison across studies. Item retention was guided by two
main criteria: factor loadings of at least |.33| and low item redundancy,
as indicated by low inter-item correlations in the anti-image correlation
matrix. To evaluate the similarity of factor structures across boys and
girls, we calculated Tucker’s coefficient of congruence. Values between
.85 and .94 were interpreted as indicative of fair similarity, while values
> .95 were considered evidence that the factor structures were equiv-
alent across groups (Lorenzo-Seva & ten Berge, 2006).

2.4.3. CFA

The CFA was conducted using the lavaan (Rosseel, 2012), semTools
(Jorgensen et al., 2018), and MVN packages (Korkmaz et al., 2014) in R
(R Core Team, 2023). The primary aim was to test the theoretically
proposed 1-factor model of the FAS (Alleva et al., 2017). However, if the
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previous EFAs indicated deviations from this structure, alternative
models were also evaluated. The decision to conduct the CFA on the full
second split-half subsample or separately by sex” was guided by the
EFAs results - specifically, whether a consistent factor structure emerged
for both boys and girls. In all cases, the sample size exceeded the rec-
ommended minimum ratio of 5 participants per estimated parameter
(Bentler, 1990). Model parameters were estimated using the robust
weighted least squares estimator (WLSMV), which is robust to
non-normality (DiStefano & Morgan, 2014). Model fit was evaluated
using the following indices: ¥?/df, RMSEA, SRMR, TLI, and Comparative
Fit Index (CFI; values > .95 indicate good fit) (Hu & Bentler, 1999;
Steiger, 2007).

2.4.4. Measurement invariance

To examine measurement invariance of the best-fitting FAS model
across sexes (boys vs. girls) and developmental stages (early adolescents
vs. middle adolescents), Multigroup CFAs were conducted employing
the second split-half subsample. Invariance testing followed the
sequence recommended by Svetina et al. (2020) and Wu and Estabrook
(2016), which is considered particularly suitable for Likert-type
(ordinal) items. First, configural invariance was tested to verify
whether the same factor structure (i.e., item-factor relations) holds
across groups. Second, threshold invariance - representing the
ordinal-data analogue of scalar invariance - was assessed to determine
whether the thresholds that separate adjacent response categories are
equivalent across groups. Finally, metric invariance was evaluated to
examine whether both item thresholds and factor loadings are equal
across groups. Thresholds represent the points on the latent continuum
that differentiate between response categories. In the case of the FAS,
each item has 4 thresholds, corresponding to the transitions between the
5 Likert-scale response options. Threshold invariance is supported when
a model with equal thresholds across groups demonstrates a comparable
fit to the configural model. Metric invariance is established when adding
equality constraints on factor loadings (in addition to thresholds) does
not lead to a significant decrease in model fit relative to the threshold
invariance model. Differences in model fit were evaluated using the
scaled y? difference test, where non-significant results indicate invari-
ance. In addition, we applied Chen (2007)’s criteria, according to which
a change in CFI <.010, and changes in RMSEA and SRMR < .015 suggest
that the more constrained model fits the data as well as the less con-
strained model, even when the y? difference test is significant. If at least
partial metric invariance was achieved, we examined mean differences
in FAS scores by sex and age groups within this split-half subsample
through independent sample t-tests.

2.4.5. Reliability and internal convergent validity

The second split-half subsample was also taken into consideration to
calculate internal consistency and internal convergent validity of the
FAS for boys and girls separately. Internal consistency was evaluated
using McDonald’s omega, with values above .70 indicating adequate
reliability. Internal convergent validity was examined using the Fornell-
Larcker criterion. An average variance extracted value of > .50 was
considered adequate, indicating that a latent construct explains more
than half of the variance of its observed indicators and thus suggesting
that items converge meaningfully into a uniform construct (Malhotra &
Dash, 2011).

2 We assessed adolescents’ sex assigned at birth (i.e., male or female). An
“Other” response option was also provided, though no participant selected this
category. Therefore, we consistently used the term “sex” throughout the
manuscript when referring to this variable in our study. Nonetheless, we
referred to our participants as “boys” and “girls” (rather than “males” and
“females”) in accordance with current recommendations from the American
Psychological Association (2020), which suggests using specific nouns (e.g.,

“boys”, “girls”, “women”, “men”) when indicating individuals.
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2.4.6. (External) convergent, criterion-related, and incremental validity

Finally, we assessed (external) convergent, criterion-related, and
incremental validity separately for boys and girls using the whole
sample. First, to evaluate convergent and criterion-related validity,
Pearson’s r correlations were computed between the FAS and the other
measures administered in the study. Correlation coefficients ~ .10 were
interpreted as weak, ~ .30 as moderate, and ~ .50 as strong (Cohen,
1988).

Next, incremental validity was investigated by testing whether
functionality appreciation accounted for additional variance in self-
esteem beyond that explained by other body image and ED symptoms
measures. To be specific, we conducted hierarchical regressions with the
RSES as the outcome variable and the BAS-2, OBCS Body Surveillance
subscale, and EDI-3 BD, B, and DT subscales as the predictors in the first
block. The FAS was instead added as a predictor in the second block.
Evidence for incremental validity was considered present when a sta-
tistically significant increase in Adjusted R? was observed in hierarchical
regression models.

Correlations and linear regressions were conducted using mean
scores for all the measures to maintain consistency with the original FAS
validation, which recommended computing mean scores for this scale
(Alleva et al., 2017). These analyses were performed using the Jamovi
statistical software (The jamovi project, 2024).

3. Results
3.1. EFA with boys

As preliminary analyses, univariate normality was examined for each
item in the first split-half male subsample. The Shapiro-Wilk tests were
significant (ps < .001), with skewness values ranging from — 1.06 to —
.65 and kurtosis values from — .05 to 1.23. These results indicate mild
but overall acceptable deviations from normality. In contrast, multi-
variate normality was violated (Mardia’s skewness = 477.25, p < .001,
Mardia’s kurtosis = 21.77, p < .001). The suitability of the data for
factor analysis was supported by Bartlett’s test of sphericity (32 (21)
=660.40, p < .001) and Kaiser-Meyer-Olkin index (measure of sampling
adequacy (MSA) = .90), indicating sufficient shared variance among the
FAS items.

The results from parallel analysis suggested a unidimensional
structure, as only the first eigenvalue from the actual data exceeded the
corresponding eigenvalue from the randomly generated data (A; =
3.32 > .50, A2 = .14 < .17). This single factor explained 47 % of the
common variance. The fit indices for the 1-factor model were excellent:
¥2(14) = 21.4, p = .09, ¥? normed = 1.53, TLI = .983, RMSEA = .045
(90 % CI = 0-.083), SRMR = .034. All 7 items loaded strongly on the
extracted factor, with loadings spanning from .52 to .78 (Table 2).
Moreover, no evidence of statistical redundancy based on the anti-image
correlation matrix emerged.

3.2. EFA with girls

Regarding the preliminary analyses in the first female subsample, the
Shapiro-Wilk tests for each item were significant (ps < .001), with
skewness values ranging from — 1.08 to — .35 and kurtosis values from
— .52 to 1.83. Although these results suggest mild but acceptable de-
viations from univariate normality, multivariate normality was violated
(Mardia’s skewness = 484.5, p < .001, Mardia’s kurtosis = 18.86,
p < .001). Bartlett’s test of sphericity (X2 (21) =991.08, p < .001) and
Kaiser-Meyer-Olkin index (measure of sampling adequacy (MSA) = .87)
confirmed that the FAS items had sufficient shared variance to justify
factor analysis in the first split-half female subsample. Moreover, no oft-
diagonal value in the anti-image correlation matrix exceeded |.30],
suggesting low item redundancy.

In contrast to the results for boys, parallel analysis suggested the
extraction of two factors (A\; = 3.16 > .38, Ao = .31 > .13, A3 = .05 <
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Table 2

Standardized factor loadings of the 1-factor model derived from the exploratory
factor analyses (EFA) and confirmatory factor analyses (CFA) with boys and
girls.

Item EFA EFA CFA CFA
boys girls boys girls
#1 1 appreciate my body for what it is .61 .66 .70 72
capable of doing.
#2 1 am grateful for the health of my body, .52 .59 .59 .68

even if it isn’t always as healthy as I
would like it to be.

#3 1 appreciate that my body allows meto .70 .69 .73 77
communicate and interact with others.

#4 1 acknowledge and appreciate whenmy .73 .57 77 .75
body feels good and/or relaxed.

#5 I am grateful that my body enables me .78 74 .82 .82
to engage in activities that I enjoy or find
important.

#6 1 feel that my body does so much forme. .70 .70 .73 .76

#7 1 respect my body for the functions it .75 .73 .83 .82
performs.

Note. All standardized loadings are significant (ps < .001).

.08). Given this, both a 1-factor and a 2-factor solution were further
explored. The 1-factor model was estimated using principal axis
factoring with Quartimax rotation, in line with the assumption of uni-
dimensionality. Conversely, the 2-factor solution was estimated using
oblimin rotation, as the factors were theoretically expected to be
correlated (Alleva et al., 2017).

In the 1-factor solution, all items loaded strongly on the extracted
factor (range: .57-.74; Table 2), which accounted for 45 % of the total
variance. However, fit indices for this model were suboptimal: x2(14)
=86.3,p < .001, %2 normed = 6.16, RMSEA = .115 (90 % CI = .092-.139),
SRMR = .058, TLI = .888. Tucker’s congruence coefficient (.99) indi-
cated that there was factor structure equivalence across the 1-factor
models for boys and girls.

The 2-factor solution accounted for 52 % of the total variance (25 %
for Factor 1 and 27 % for Factor 2) and the factors were highly correlated
(r = .75). Fit indices demonstrated excellent model fit: X2(8) =11.01,
P = .20, %2 normed = 1.38, RMSEA = .031 (90 % CI = 0-.071), SRMR =
.019, TLI = .992. Cross-loadings were all < .20, indicating a clear factor
structure with minimal overlap between items across factors. With
specific regard to item distribution across the two factors, items #1, #6,
and #7 joined Factor 1, with standardized loadings of, respectively, .59,
.73, and .86. The content of these items reflects a generalized, non-
specific appreciation of body functionality, encompassing respect and
awareness for what the body does in a broad sense, without reference to
particular functions or situational contexts. In contrast, items #2, #3,
#4, and #5 joined Factor 2, with standardized loadings of, respectively,
.54, .80, .55, and .75. These items are more situationally anchored,
referring to specific functions (e.g., communication, engagement in
meaningful activities) or conditional states (e.g., health, relaxation,
well-being). Moreover, they emphasize gratitude and emotional
responsiveness to the body’s support in everyday life.

Taken together, these results suggest that the 2-factor solution pro-
vided a superior fit to the data among girls, in contrast to findings for
boys, which clearly supported the unidimensional structure of the FAS.
Therefore, subsequent CFAs were conducted separately for boys and
girls. In the specific case of girls, given that prior research consistently
supported a unidimensional structure of the FAS, both the 1-factor and
2-factor models were retained for confirmatory testing to allow for a
direct comparison of their relative model fit.

3.3. CFA and FAS reliability with boys

First, assessment of item distributional assumptions in the second
split-half male subsample revealed slight deviations from univariate
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normality, as the Shapiro-Wilk tests were significant (ps < .001), with
skewness values ranging from — 1.22 to — .64 and kurtosis values from
— .11 to 1.76. Furthermore, multivariate normality was violated, as
indicated by Mardia’s tests (Mardia’s skewness = 431.71, p < .001,
Mardia’s kurtosis = 20.91, p < .001).

Subsequently, the CFA results indicated that fit of the 1-factor model
of the FAS was excellent: y* (14) = 18.66, p = .179, ¥*1ormed = 1.33,
RMSEA = .036 (90 % CI = 0-.075), SRMR = .037, CFI = .999, TLI =
.998. Moreover, the standardized factor loadings were all strong (range:
.59-.83; Table 2), and the internal convergent validity of this model was
adequate (average variance extracted = .55). Finally, McDonald’s
omega suggested excellent internal consistency of FAS scores (o = .86).
Collectively, these findings further corroborate the unidimensionality of
the FAS among Italian adolescent boys.

3.4. CFA and FAS reliability with girls

As for distributional assumptions, the Shapiro-Wilk tests were sig-
nificant for each FAS item in the second split-half female subsample
(ps < .001), with skewness values ranging from — .99 to — .36 and
kurtosis values from — .35 to 1.34. In addition, multivariate normality
was violated, as indicated by Mardia’s tests (Mardia’s skewness = 445.1,
p < .001, Mardia’s kurtosis = 18, p < .001).

In light of the results from the previous EFA and the literature, a 1-
factor model and a 2-factor model with correlated factors were tested.
The 1-factor model showed good fit to the data: y* (14) = 33.18, p =
.003, ¥ normed = 2.37, RMSEA = .059 (90 % CI = .033-.085), SRMR =
.036, CFI = .997, TLI = .995. The correlated 2-factor model demon-
strated slightly superior fit: y* (13) = 13.91, p = .380, ¥* normed = 1.07,
RMSEA = .013 (90 % CI = 0-.053), SRMR = .025, CFI = .999, TLI =
.999. However, the two factors were highly intercorrelated (r = .89),
suggesting substantial shared variance and casting doubt on their
empirical distinctiveness (van Mierlo et al., 2009).

Given this pattern, several considerations on the 1-factor and 2-fac-
tor models emerge. Both solutions demonstrated excellent and compa-
rable fit to the data, meaning that model selection cannot rely on fit
indices alone. Indeed, as Clark and Watson (1995) aptly noted, “there is
no substitute for good theory and careful thought when using these
[factor analytic] techniques” (p. 314). Although the 2-factor model may
capture subtle content heterogeneity within the functionality appreci-
ation construct, potentially distinguishing between cognitive-evaluative
and affective-gratitude components, this differentiation does not trans-
late into sufficient psychometric justification for a multidimensional
factor structure. Indeed, the two dimensions were highly correlated,
suggesting that they do not reflect clearly distinct latent traits. The
observed structure may instead be attributed to superficial factors such
as minor methodological clustering or shared item features (e.g.,
wording patterns or item positioning), rather than meaningful concep-
tual distinctions. Therefore, although the tentative 2-factor pattern may
hold theoretical relevance for future studies deepening how Italian
adolescent girls experience functionality appreciation (see the Discus-
sion section), the very high correlation between the two factors raises
concerns about the interpretability and practical utility of separate
subscale scores. As such, treating the construct as multidimensional may
be psychometrically unjustified and potentially misleading in applied
settings. In light of these considerations, the unidimensional model
seems the most theoretically coherent and practically useful represen-
tation of functionality appreciation as assessed by the FAS also among
Italian girls. This solution aligns with prior validations of the question-
naire, is grounded in the theoretical conceptualization of functionality
appreciation as a unitary construct, and provides a psychometrically
sound and interpretable basis for score use in research and clinical
practice. Importantly, adopting the 1-factor model also ensures conti-
nuity with existing literature and facilitates comparability across studies
and populations. Therefore, despite the marginally better statistical fit of
the 2-factor model, the 1-factor solution was retained for all subsequent
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analyses due to its superior balance of theoretical coherence, empirical
adequacy, and applied utility. In this solution, standardized factors
loadings ranged from .68 to .82 (Table 2). Moreover, the internal con-
sistency of the model was excellent (o = .88), and internal convergent
validity further confirmed the appropriateness of the unidimensional
solution for representing FAS scores among adolescent girls (average
variance extracted = .58).

3.5. FAS measurement invariance and mean differences by sex and stages
of adolescence

The 1-factor model served as the baseline model in the multigroup
CFA aimed to test the measurement invariance of the FAS across sex
(boys: n = 253; girls: n = 392) and age groups (13-15 years: n = 305;
16-17 years: n = 340). As reported in Tables 3 and 4, all models
demonstrated excellent fit indices in multigroup CFA by sex and age
groups. Moreover, the y? difference tests between increasingly con-
strained models were non-significant, and changes in other fit indices
remained overall within the recommended thresholds. These findings
support the measurement invariance of the FAS across both sex and
stages of adolescence. Therefore, independent samples t-tests were then
conducted to examine differences in FAS scores according to sex and age
groups. This parametric approach was deemed appropriate because,
although the Shapiro-Wilk test for FAS scores was significant (p < .001),
skewness (-.62) and kurtosis (.35) values fell within acceptable limits,
suggesting an approximately normal distribution. The results indicated
that, in this second split-half subsample, boys (M = 3.91 +.71) reported
significantly higher FAS scores than girls (M = 3.72 +.73), but the effect
size was small (t (643) = 3.36, p < .001, d = .27). In contrast, no sig-
nificant differences were observed between early and middle adoles-
cents (t (643) = .69, p = .489, d = .05).

3.6. Convergent and criterion-related validity

As shown in Table 5, in both boys and girls, the FAS was positively
and strongly correlated with the BAS-2, while positively and moderately
linked to the RSES. Moreover, among girls, the FAS showed moderate
negative correlations with the EDI-3 DT and B subscales, and the OBCS
Body Surveillance subscale. A strong negative correlation was instead
observed with the EDI-3 BD subscale. In contrast, among boys, weak
negative correlations emerged with the DT, B and Body Surveillance
subscales, while a moderate negative correlation was found with the BD
subscale. For descriptive purposes, Table 5 also presents the correlations

Table 3
Test of measurement invariance of the FAS by sex group.

Configural Invariance Thresholds Invariance Metric Invariance

¥2(dH 123.58 (28) * 119.98 (42) * 105.23 (48) *
CFI .998 .998 .999

TLI .996 .998 .999
RMSEA .051 .034 .031

95 %CI .029-.073 0-.054 0-.050
p-close 428 .902 946
SRMR .036 .036 .037
Ay2(dp — -3.60 (14) -14.75 (6)
ACFI — 0 .001
ATLI — .002 .001
ARMSEA  — -.017 -.003
ASRMR — 0 .001

Note. x? = scaled chi-square; df = degrees of freedom; CFI = Comparative Fit
Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error of
Approximation; 95 %CI= 95 % confidence interval for Root Mean Square Error
of Approximation; p-close = RMSEA close fit test; SRMR = Standardized Root
Mean Square Residual; Ay*(df) = chi square difference test; ACFI = change in
Comparative Fit Index; ARMSEA = change in Root Mean Square Error of
Approximation; ASRMR = change in Standardized Root Mean Square Residual.
" p <.001.
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Table 4
Test of measurement invariance of the FAS by age group.

Configural invariance Thresholds invariance Metric invariance

¥2(dp 137.09 (28) * 141.63 (42) * 115.45 (48) *
CFI .997 .998 .998

TLI .996 .998 .998
RMSEA .057 .043 .038

95 %CI .036-.078 .023-.062 .016-.056
p-close .264 .697 .849
SRMR .038 .038 .038
Ay(df) — 4.54 (14) -26.18 (6)
ACFI — .001 0

ATLI — .002 0
ARMSEA  — -.014 -.005
ASRMR — 0 0

Note. x> = scaled chi-square; df = degrees of freedom; CFI = Comparative Fit
Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean Square Error of
Approximation; 95 %CI = 95 % confidence interval for Root Mean Square Error
of Approximation; p-close = RMSEA close fit test; SRMR = Standardized Root
Mean Square Residual; Ax%(df) = chi square difference test; ACFI = change in
Comparative Fit Index; ARMSEA = change in Root Mean Square Error of
Approximation; ASRMR = change in Standardized Root Mean Square Residual.
" p <.001.

Table 5
Pearson’s r correlations between the Functionality Appreciation Scale and the
other administered measures among boys and girls.

Functionality Appreciation Scale

Questionnaire Boys Girls
Body Appreciation Scale-2 .50%* .64**
Rosenberg Self-Esteem Scale .36%* A1

Drive for Thinness (EDI-3) .24+ -.39%*

Bulimia (EDI-3) -12% -.36%*

Body Dissatisfaction (EDI-3) -.46%% -.51%*

Body Surveillance (OBCS) -.22%% -.33%*

Age -.03 .07

Note. EDI-3 = Eating Disorder Inventory-3; OBCS = Objectified Body Con-
sciousness Scale. * p < .05, ** p < .001.

between the FAS and age, which were not significant.

3.7. Incremental validity

For both boys and girls, Variance Inflation Factor (VIF) values were
below 4 and tolerance values exceeded .25, indicating an absence of
multicollinearity concerns. Also, visual inspection of the Q-Q plot sug-
gested that residuals were approximately normally distributed. More-
over, the Breusch-Pagan test indicated no substantial heteroscedasticity

Table 6
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for both boys (x? = 7.73, p = .172) and girls (32 = 8.33, p = .215). Taken
together, these results indicate that the assumptions for linear regression
were adequately met in both groups.

Table 6 shows the results of hierarchical regression analyses con-
ducted separately for boys and girls using the full sample. With regard to
boys, the first block was significant (F (5, 224) = 39.2, p < .001, Adj. R?
= .46). The second block, which included the FAS, also reached signif-
icance (F (6, 223) = 36.3, p < .001, Adj. R?> = 48). In particular, the
addition of the FAS in the second block led to a statistically significant
increase in explained variance (AR? = .027, p < .001). For girls, the first
block of the model was significant (F (5, 409) = 80.5, p < .001, Adj. R?>=
.49), as was the second block (F (6, 408) = 70.1, p < .001, Adj. R?=.50).
Specifically, the addition of the FAS accounted for a significant incre-
mental change in Adjusted R? (AR2 =.011, p =.002). Collectively, these
results support the incremental validity of the FAS in predicting self-
esteem among both boys and girls.

4. Discussion

The primary aim of the present study was to test the factor structure
and psychometric properties of the gold-standard self-report measure of
functionality appreciation — namely, the FAS — among Italian adoles-
cents, with the broader objective of advancing the understanding of
positive body image during this critical developmental stage. Taken
together, our findings provided robust evidence for the psychometric
soundness of the FAS when applied to Italian-speaking adolescents. The
results of the study are discussed further below, highlighting their
noteworthy aspects and implications.

4.1. Factor structure and reliability

In terms of factorial validity, both EFA and CFA supported a 1-factor
model as the best representation of the FAS structure in both boys and
girls, integrating solid theoretical grounding with strong psychometric
support. In particular, CFA results confirmed that all 7 items loaded
strongly onto a single latent dimension, as originally hypothesized.
However, items #1 and #2 showed the lowest - though still acceptable -
factor loadings in our sample, a pattern also found in Italian adults
(Cerea et al., 2021) as well as in other adult (Swami, Todd, Goian, et al.,
2021) and adolescent populations (He et al., 2023; Sahlan et al., 2022).
This recurring finding may stem from the broader and more abstract
wording of these items, which generally refer to bodily capabilities and
health rather than to specific, tangible experiences of body functionality
captured by other items (e.g., movement, relaxation, or communica-
tion). For adolescents, a developmental factor may further explain this
trend, as the ability to reflect on one’s body in terms of its functional
potential and overall health is still consolidating at this stage (Sahlan

Results of multiple hierarchical regression analyses with the Rosenberg Self-Esteem Scale as the outcome variable.

Boys (n = 505)

Girls (n = 784)

Block Variable B SE [} t B SE [} t

1 BAS-2 .35 .04 .51 .37 .03 .59 11.5%**
BD (EDI-3) -.24 .06 -31 -.02 .04 -.04 -.59
B (EDI-3) -13 .06 -13 -.15 .04 -.22 -4.94 %%
DT (EDI-3) .18 .05 .27 .04 .03 .08 1.47
Body Surveillance (OBCS) -.07 .03 -11 -.03 .03 -.06 -1.34

2 BAS-2 .30 .04 .44 .32 .04 .50 8.55%#*
BD (EDI-3) -.16 .06 -.20 -.02 .04 -.04 -.64
B (EDI-3) -14 .05 -14 -13 .03 -.20 -4.42%%x
DT (EDI-3) .16 .05 .24 3.45%*x .03 .03 .07 1.26
Body Surveillance (OBCS) -.06 .03 -.09 -1.83 -.03 .02 -.05 -1.28
FAS 17 .05 21 3.48%*% 12 .04 .14 3.06%*

Note. FAS = Functionality Appreciation Scale; BAS-2 = Body Appreciation Scale-2; OBCS = Objectified Body Consciousness Scale; DT = Drive for Thinness; B

= Bulimia; BD = Body Dissatisfaction; EDI-3 = Eating Disorder Inventory — 3.
*p < .05, ** p <.010, *** p < .001.
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et al.,, 2022). Thus, the combination of general item wording and
ongoing cognitive development may make items #1 and #2 somewhat
less representative of functionality appreciation among Italian adoles-
cents. This notwithstanding, both items met psychometric criteria for
retention and contributed meaningfully to the overall construct. Internal
consistency was also excellent across sexes, further supporting the reli-
ability of the scale in this population. Such findings are consistent with
the Italian validation study of the FAS (Cerea et al., 2021), while
extending this work by demonstrating the questionnaire’s applicability
to adolescents in this context. Furthermore, they align with previous
research across a wide range of cultural and linguistic contexts, in both
adolescent (He et al., 2023; Sahlan et al., 2022) and adult populations (e.
g., Anastasiades et al., 2023; Arnaud et al., 2025; Riechers & Warsch-
burger, 2025). Overall, the available evidence suggests that the FAS
reliably captures a common, latent construct of functionality apprecia-
tion not only across various age groups but also among adolescents from
diverse cultural backgrounds. This is noteworthy, as it provides the
opportunity for cross-cultural comparisons of functionality appreciation
during adolescence, with the potential to illuminate the role of socio-
cultural norms in shaping positive body image processes. At the same
time, the presence of a unidimensional structure across both adolescent
and adult samples suggests a degree of conceptual stability of func-
tionality appreciation throughout developmental stages, offering a
promising direction for future lifespan research. However, to fully
capitalize on this potential, subsequent research should further test the
FAS for measurement invariance across cultural, national, and linguistic
groups (Swami & Barron, 2019), as well as across age cohorts (e.g.,
adolescents vs. young adults vs. older adults; He et al., 2023).

Although the present findings ultimately supported a unidimensional
model of the FAS for both boys and girls, it is important to note that the
path to this conclusion was less straightforward for the latter, warrant-
ing further reflection. Indeed, while both EFA and CFA converged on a
clear 1-factor solution for boys, the results for girls were more nuanced,
as the EFA revealed a tentative 2-factor structure. To be specific, the first
factor captured a cognitive-evaluative dimension of functionality
appreciation, reflecting a generalized and abstract acknowledgment of
the body’s inherent value based on its capabilities. The second factor, by
contrast, represented a more affective, context-dependent dimension of
functionality appreciation, grounded in emotionally salient experiences
of bodily function. However, this solution was not retained for two main
reasons. First, the two factors were highly correlated, indicating sub-
stantial overlap that challenges the notion of distinct latent traits. Sec-
ond, the improvement in model fit for the 2-factor solution in the CFA
was only marginal and did not outweigh the theoretical and empirical
advantages of maintaining the well-established 1-factor model. There-
fore, from a practical and psychometric standpoint, using the FAS total
score remains appropriate for assessing functionality appreciation in
both Italian boys and girls, ensuring comparability with existing litera-
ture (see Section 3.4 for detailed psychometric justification).

At the same time, the initial emergence of two dimensions in the
female subsample raises compelling questions for future research on
how Italian adolescent girls may engage with functionality appreciation.
In particular, these findings suggest that girls may experience and
conceptualize functionality appreciation in a more multifaceted manner
compared to boys, distinguishing (at least in part) between reflective
beliefs and emotionally anchored experiences. This potential differen-
tiation between cognitive and affective dimensions of functionality
appreciation may stem from multiple, intersecting influences, discussed
below through several theoretical considerations that do not, however,
alter the current psychometric conclusion.

First, from a cognitive development perspective, it should be
considered that self-regulation — which includes the ability to integrate
abstract beliefs (e.g., “I appreciate my body for what it is capable of
doing™) with felt emotional experiences (e.g., “I am grateful for the
health of my body, even if it isn’t always as healthy as I would like it to
be”) - likely matures over time (McClelland et al., 2010). During
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adolescence, this integration may still be under construction, especially
in girls due to the intense sociocultural pressures they face from an early
age (Stephens et al., 1994). Additionally, they are often socialized to
experience their bodies not only as objects of external evaluation but
also as emotionally meaningful and morally charged aspects of the self
(Daniels et al., 2020). Within this context, it is plausible that girls
develop a more layered or complex relationship with their bodies, in
which beliefs about body functionality and emotional connections to it
may evolve along partially distinct but interrelated trajectories. In
contrast, adolescent boys are generally less exposed to
appearance-based evaluation and tend to relate to their bodies in more
instrumental or performance-focused ways compared to girls (Alleva
et al., 2014). This may encourage a more straightforward, cognitively
unified, and less emotionally elaborated experience of functionality
appreciation.

Sociocultural dynamics unique to Western culture, or Italy more
specifically, may further shape these patterns, as studies in non-Western
adolescent populations have generally supported a unidimensional
model of the FAS (He et al., 2023; Sahlan et al., 2022). In particular,
Italian society continues to promote relatively traditional gender norms
and strong female beauty ideals (Gattino et al., 2018; Tartaglia & Roll-
ero, 2015), which may heighten the conflict between prevailing socio-
cultural messages and personal experiences of the body. In such a
climate, developing a stable and integrated form of functionality
appreciation may require substantial psychological effort for young
girls; this, in turn, may result in a more differentiated or fragmented
conceptualization of the construct, where abstract cognitive beliefs and
emotional responsiveness to body functionality develop on (partially)
separate tracks. Further research in other Western adolescent samples is
needed to corroborate these speculations.

Importantly, all the above observations should be regarded as
hypothesis-generating insights for future research, not as evidence of
multidimensionality of the FAS in the present context. Indeed, the psy-
chometric evidence is unequivocal in favor of a unidimensional model,
and the FAS total score remains the most valid and appropriate repre-
sentation of functionality appreciation among Italian adolescents.
Therefore, these reflections should be viewed as theoretically informa-
tive rather than psychometrically corrective, highlighting promising
avenues for further investigation into how functionality appreciation
may manifest during adolescence, especially in Italian girls. In partic-
ular, future studies should examine whether this construct is indeed
multidimensional in this population and explore whether additional
items may be needed to capture its nuances. In this regard, qualitative
research could be particularly valuable in uncovering how adolescents -
girls in particular - conceptualize, express, and experience functionality
appreciation in their daily lives. Such insights could inform potential
refinements of the FAS to enhance its cultural, developmental, and sex/
gender sensitivity. Indeed, it is plausible that the brevity of the current
measure limits its ability to fully capture the nature and meaning of
functionality appreciation, especially among groups for whom this
construct is still forming or is experienced under developmental and
sociocultural tension. Of course, this is not to suggest that the FAS is
inadequate for use with Italian adolescent girls; rather, its generalist
content may be less suited to capturing the subtleties and lived experi-
ences of functionality appreciation in this group.

4.2. Measurement invariance and mean differences across sex and age
groups

The results of the present study also showed that the unidimensional
model of the FAS achieved full invariance across sexes and stages of
adolescence. In practical terms, this finding is extremely important, as it
ensures that comparisons of functionality appreciation between boys
and girls, as well as between early and middle adolescents, can be made
without concern for measurement bias. While gender invariance of the
FAS has consistently been supported in both adolescent and adult
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samples (e.g., Alleva et al., 2017, 2023; Anastasiades et al., 2023;
Arnaud et al., 2025; He et al., 2023; Mebarak et al., 2024; Namatame
et al., 2022; Riechers & Warschburger, 2025; Sahlan et al., 2022; Swami
et al., 2019, 2022), this is, to our knowledge, the first study to investi-
gate age-related invariance specifically within an adolescent population.
In particular, our findings extend previous work conducted in China,
which demonstrated FAS invariance across broader developmental
stages - namely, adolescents, young adults, and older adults (He et al.,
2023).

Given the support for measurement invariance, we investigated po-
tential differences in FAS scores across sex and age groups. First, boys
reported significantly higher levels of functionality appreciation than
girls, in line with previous studies on adolescents from Iran (Sahlan
et al., 2022) and the United Kingdom (Todd et al., 2019). Conversely,
Cerea et al. (2021) found no difference between Italian men and women,
a finding aligned with a study on Chinese adolescents (He et al., 2023),
as well as most research on adult populations (e.g., Alleva et al., 2017;
Marmara & Zarate, 2021; Namatame et al., 2022; Swami, Todd, Goian,
et al., 2021). The higher levels of functionality appreciation observed in
boys can be understood in light of several lines of evidence. Male in-
dividuals are often encouraged to value aspects of their body that are
performative and action-oriented (e.g., strength, endurance, physical
competence; Alleva et al., 2017), which are closely aligned with the FAS
construct. In contrast, girls are more frequently exposed to narrow
appearance ideals that emphasize how the body looks rather than what
it can do, particularly thinness and beauty-related traits (Monks et al.,
2021). These cultural messages can undermine girls’ experiences of
body functionality, especially in contexts like sport or physical educa-
tion, where female physical competence is often downplayed, sexual-
ized, or devalued compared to that of boys (e.g., Koulanova et al., 2021;
Murray et al., 2022; Vani et al., 2021). This relentless evaluation of the
female body can contribute to appearance preoccupation and body
surveillance and dissatisfaction (Daniels et al., 2020), thereby weak-
ening the development of positive body image in girls. As a result,
functionality appreciation may tap into more salient and culturally
reinforced aspects of body image for boys than for girls (Alleva et al.,
2014; Linardon et al., 2020). This may be especially true during
adolescence, a period when boys tend to be more valued for their
physical abilities and instrumental qualities (e.g., athletic competence),
while girls receive more attention based on their physical appearance
(Iannattone, Cerea, Lauriola, Ghisi, et al., 2025; Iannattone, Cerea,
Lauriola, Matera, et al., 2025). During adulthood, instead, men and
women may report similar levels of functionality appreciation because
of a gradual reorientation of body image priorities toward function and
health rather than physical appearance, frequently driven by significant
life experiences. For example, adulthood often brings heightened
awareness of physical capacities such as strength, mobility, or sensory
function, which may be further reinforced through events like preg-
nancy, caregiving, chronic illnesses/injury, or health recovery. These
experiences can foster a shift from viewing the body as an object for
external evaluation toward appreciating it as an active, capable agent
(Alleva & Tylka, 2021; Tiggemann, 2015). Moreover, especially for
women, this increasing emphasis on the functional aspects of their
bodies may represent a protective or adaptive strategy to cope with
age-related changes in appearance (Namatame & Sawamiya, 2024). As a
result, while sex differences in functionality appreciation may peak
during adolescence, they may attenuate later in life as individuals —
regardless of sex — come to place greater value on their bodies’ abilities,
utility, resilience, and lived experience. Nevertheless, it is important to
note that, in the present study, the sex difference found in FAS scores
was small in magnitude, warranting further research to explore this
issue more thoroughly.

Regarding age, this research found no significant differences in FAS
scores between early and middle adolescents, suggesting that function-
ality appreciation levels may remain relatively stable across this devel-
opmental window. Such a result seems partially at odds with a previous
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study on Chinese adolescents, which showed that high school girls
(mean age: 15 years) presented higher functionality appreciation levels
than middle school girls (mean age: 12 years), while no age-related
differences emerged among boys (He et al., 2023). It is thus possible
that differences in functionality appreciation become more pronounced
during the transition from preadolescence to early/middle adolescence,
while remaining relatively stable from early to middle adolescence.
However, this interpretation should be approached with caution given
the cultural differences between samples and the absence of pre-
adolescents in the current study. To clarify this developmental trajec-
tory, future studies should aim to include a broader age range and
formally test the measurement invariance of the FAS across the full
adolescent period. In addition, longitudinal studies may help clarify
whether functionality appreciation levels become more nuanced with
age or tend to remain stable over time.

4.3. Convergent, criterion-related, and incremental validity

The present findings provided support for the convergent, criterion-
related, and incremental validity of the FAS among Italian boys and
girls, in line with our initial hypotheses. In particular, the moderate-to-
strong positive associations between functionality appreciation and both
body appreciation and self-esteem reinforce the notion that appreciating
what the body can do is closely tied to positive body image and a strong
sense of self-worth (Alleva & Tylka, 2021). This finding is consistent
with previous studies on both adults and adolescents (e.g., Alleva et al.,
2017, 2023; Anastasiades et al., 2023; Arnaud et al., 2025; Cerea et al.,
2021; He et al., 2023; Mebarak et al., 2024; Namatame et al., 2022;
Riechers & Warschburger, 2025; Sahlan et al., 2022; Swami et al., 2019,
2022), while also extending this evidence to Italian adolescents — a
population for whom few data are available. Further supporting said
interpretation, FAS scores uniquely predicted self-esteem even after
accounting for the variance explained by other positive and negative
body image constructs and ED symptoms. This broadly aligns with
previous findings (Alleva et al., 2017; Anastasiades et al., 2023; Cerea
et al., 2021; Swami, Todd, Goian, et al., 2021) and suggests that func-
tionality appreciation captures a distinct and valuable aspect of ado-
lescents’ self-perception that is not reducible to other body image facets
and disordered eating behaviors.

Notably, despite being moderately strong, the correlation between
functionality appreciation and body appreciation (i.e., the other core
indicator of positive body image assessed in this study) was not so high
as to suggest redundancy (van Mierlo et al., 2009). This moderate
relation reflects a meaningful degree of conceptual distinctiveness be-
tween these constructs, consistent with previous psychometric research
in adolescent and adult populations (e.g., Alleva et al., 2017; He et al.,
2023; Swami et al., 2019; Swami, Todd, Goian, et al., 2021). This
distinctiveness is crucial, as it supports the idea that functionality
appreciation and body appreciation represent related but
non-overlapping dimensions of positive body image (Swami et al.,
2020). From an applied standpoint, this justifies the concurrent use of
the FAS and BAS-2 as complementary tools to comprehensively assess
positive body image among Italian adolescents. It is also noteworthy
that, among Italian adults, the correlation between functionality
appreciation and body appreciation was markedly stronger (r =.72/.73)
compared to the adolescent sample in the present study (r = .50/.64).
This discrepancy may reflect a developmental shift in how individuals
conceptualize and value their bodies across the lifespan. Specifically,
while adolescents may experience body appreciation and functionality
appreciation as partially distinct given the heightened focus on physical
appearance during this life stage (Jones et al., 2004), adults may
increasingly integrate these dimensions into a more unified perception
of the body. As suggested earlier, this shift in perspective during
adulthood may be driven by the accumulation of experiences and events
that underscore the importance of bodily function (Alleva & Tylka,
2021; Tiggemann, 2015). These experiences may, in turn, foster a
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deeper and more holistic form of body appreciation that encompasses
both appearance and function. Future longitudinal studies will be
instrumental in clarifying the developmental course of this association.
Moreover, further adolescent research is needed to determine whether
the relatively weaker link between these constructs observed in the
present study is consistent across cultural contexts or may be specific to
the Italian population.

Finally, significant negative associations were found between func-
tionality appreciation and negative body image dimensions (i.e., body
dissatisfaction and body surveillance) and ED symptoms in both boys
and girls. This evidence reinforces the potential protective nature of
functionality appreciation against maladaptive eating- and body-related
outcomes, in line with existing theory and research (Alleva & Tylka,
2021; Cerea et al., 2024; Iannattone, Cerea, & Bottesi, 2025; Linardon
et al., 2023). Importantly, however, the negative correlations between
functionality appreciation and both body surveillance and disordered
eating symptoms were moderate in magnitude among girls but weak
among boys. This sex difference may reflect the greater salience of so-
ciocultural appearance-related pressures in the lives of adolescent girls
(Iannattone, Cerea, Lauriola, Ghisi, et al., 2025), alongside the lower
prevalence of restrictive or bulimic behaviors typically reported among
male individuals (Nagata et al., 2021). Therefore, this pattern suggests
that, while functionality appreciation is relevant for both sexes, it may
serve as a more central protective factor against dysfunctional body
image- and eating-related consequences among Italian girls.

4.4. Limitations and future directions

The current study yielded innovative and compelling evidence on
functionality appreciation and its assessment among Italian boys and
girls. However, several limitations should be considered when inter-
preting the findings. First, we did not directly involve adolescents in the
process of evaluating the comprehensibility or perceived relevance of
the FAS items. Nonetheless, engaging adolescents in this way would
have provided valuable insights into whether the scale captures di-
mensions of functionality appreciation that are specifically meaningful
to them. Second, we did not examine the role of other participant-
related factors that may influence functionality appreciation, such as
urbanicity, socioeconomic status, sexual orientation, and gender iden-
tity. Nevertheless, emerging evidence has suggested that minoritized
gender and sexual identity groups may differ in their experiences of
positive body image compared to non-minoritized peers (e.g., Soulliard
& Vander Wal, 2022; Swami et al., 2023). Therefore, future studies
should prioritize the recruitment of more diverse and representative
samples of Italian adolescents to explore whether the current findings
generalize across subgroups. Additionally, a key limitation of this work
is the lack of direct involvement of adolescents with diagnosed psy-
chopathology, as our goal was to validate the FAS in a non-clinical
population. However, since functionality appreciation may be
impaired or experienced differently in clinical populations, future
research is needed to assess the FAS’ validity and applicability in these
groups. Furthermore, although participants who self-reported an ED
were excluded, EDI-3 clinical cut-offs were not applied to identify
potentially undiagnosed cases. This choice was deliberate, as the EDI-3
is not a diagnostic tool, and applying cut-offs in a community-based
validation study would have introduced unnecessary selection bias.
Indeed, adolescents with subclinical or emerging ED symptoms are
common in the general Italian population (D’Anna et al., 2022), and
excluding them would have artificially restricted the variability of the
construct under investigation. Given that the present study aimed to
validate the FAS in a non-clinical yet ecologically representative sample
of Italian adolescents, retaining participants across the full spectrum of
eating-related behaviors ensured a more accurate reflection of this
population. Nevertheless, we acknowledge that some adolescents with
undiagnosed EDs may have been included, possibly limiting the preci-
sion with which the sample’s clinical features were described. Beyond

11

Body Image 56 (2026) 102019

sample-related limitations, the study did not assess test-retest reliability,
which is a critical component of scale validation and adaptation.
Although FAS scores showed good temporal stability in previous
research (e.g., Alleva et al., 2017), including in the Italian adult popu-
lation (Cerea et al., 2021), it remains necessary to directly evaluate this
psychometric property in Italian adolescents - particularly given the
rapid developmental changes that characterize this life stage. In addi-
tion, to clarify the theoretical significance of functionality appreciation
among adolescents, future research would benefit from investigating its
relations with other relevant constructs, such as intuitive eating,
self-compassion, embodiment, interoceptive awareness, other indicators
of positive body image beyond body appreciation (e.g., body pride, body
image flexibility), and perceived physical competence or attractiveness.
Related to this, a further limitation concerns the lack of measures of
anxiety and depressive symptoms, which are common among Italian
adolescents (e.g., Donato et al., 2021) and may influence functionality
appreciation (e.g., Alleva et al., 2017). Thus, their inclusion in future
studies would allow for a more comprehensive evaluation of the clinical
correlates of functionality appreciation in Italian adolescents. Subse-
quently, a methodological caveat concerns the internal consistency of
the Body Surveillance subscale of the OBCS, which fell below the
commonly accepted threshold of .70. Nonetheless, the scale was
retained due to its established theoretical relevance and widespread use
in the literature on FAS validation. Still, caution is warranted in inter-
preting findings involving this subscale, and future research with youth
(especially in Italy) should consider employing alternative or
age-appropriate measures of body surveillance. In this regard, a valuable
option is the Objectified Body Consciousness Scale-Youth (OBCS-Y;
Lindberg et al., 2006), which was specifically designed to assess objec-
tification processes in pre-adolescents and adolescents. However, to the
best of our knowledge, this instrument has not been validated with
Italian adolescents yet. Therefore, a promising avenue for future work
would be either to adapt and validate the OBCS-Y for use with Italian
youth or to re-evaluate the wording of the original OBCS items to ensure
developmental appropriateness and psychometric robustness in this
population. Finally, as this study represents the first validation of the
FAS among Italian adolescents, we employed the widely adopted
EFA-to-CFA approach to ensure continuity with previous research;
however, future studies could extend this work by using ESEM to further
examine the scale’s factor structure within this population.

4.5. Conclusion and practical implications

Despite the abovementioned avenues for improvement, the present
findings support the conclusion that the Italian version of the FAS is a
psychometrically sound and developmentally appropriate measure of
functionality appreciation in adolescent boys and girls. This has both
theoretical and practical significance. From a theoretical standpoint, this
study contributes to a growing body of literature indicating that the FAS
captures a unidimensional construct of functionality appreciation across
diverse developmental stages, including adolescence. Importantly, Ital-
ian adolescents remain an underrepresented group in functionality
appreciation research, making this study a meaningful step toward
addressing a significant gap in the literature. In particular, our results
expand current knowledge on clinically relevant variables associated
with functionality appreciation in this population. This contribution is
not only critical for understanding functionality appreciation in Italian
youth but also offers valuable insights for the broader adolescent liter-
ature, ultimately supporting the development of culturally sensitive and
developmentally appropriate models of positive body image.

From a practical perspective, the current validation contributes to
ongoing efforts to improve the assessment of positive body image in
adolescence, a developmental stage marked by increased vulnerability
to body image concerns and ED symptoms (D’Anna et al., 2022). In
particular, the availability of the FAS for use with Italian adolescents
may serve as a crucial first step toward implementing longitudinal



S. Iannattone et al.

studies that can clarify whether functionality appreciation indeed acts as
a protective factor against body image- and eating-related risks and/or
as a promotive factor for healthy body image and robust self-esteem.
Should future research confirm this role, functionality appreciation
could become a valuable target in preventive interventions tailored to
Italian adolescents, with the FAS serving as a tool to monitor changes in
this construct and evaluate intervention efficacy.
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