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Abstract

Background/Objectives: Grounded in Self-Determination Theory, this study aimed to
translate and validate the Basic Psychological Need Satisfaction and Frustration Scale (BP-
NSFS), including the Novelty dimension, within the Portuguese exercise context. Given the
emerging evidence of novelty as a potential candidate for a basic psychological need, this
research examined the psychometric properties and temporal stability. Furthermore, this
study explored the nomological validity of these constructs regarding exercise enjoyment
and satisfaction with life. Methods: The sample comprised 500 gym-goers (263 females;
237 males), aged between 18 and 65 years (M = 33.76; SD = 12.94). Confirmatory Factor Anal-
ysis and Exploratory Structural Equation Modeling were employed to compare the factor
structure. Temporal stability was assessed through a test-retest procedure with a four-week
interval (n = 50). Results: Exploratory Structural Equation Modeling provided a superior
fit to the data (CFI = 0.98; TLI = 0.97; RMSEA = 0.04) compared to Confirmatory factor Anal-
ysis, supporting the distinctiveness of the eight dimensions. The instrument demonstrated
strong internal consistency (composite reliability ranging from 0.78 to 0.90) and adequate
discriminant validity. Path analysis revealed that novelty satisfaction was significantly
associated with enjoyment and satisfaction with life. In reverse, novelty frustration was
negatively associated with these well-being indicators. Intraclass correlation coefficients
(0.75 to 0.83) confirmed robust temporal stability. Conclusions: These findings provide
evidence that the Portuguese version of the BPNSFS, including the novelty dimension, is
a psychometrically comprehensive instrument for the exercise context. The results support
the inclusion of novelty as a relevant psychological need within Self-Determination Theory.

Keywords: motivation; self-determination theory; novelty; enjoyment; satisfaction with
life; exercise
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1. Introduction

The health benefits of physical activity in modifying chronic diseases and reducing
premature mortality are extensively documented [1,2]. However, contemporary societies
face a sedentary lifestyle: in the European Union, 45% of citizens report never exercising,
a tendency that is even more pronounced in Portugal, where inactivity reaches 75% of the
population [3]. In this public health context, understanding the motivational mechanisms
that sustain regular exercise is an essential imperative for promoting healthy and productive
lifestyles [1,2].

Motivation, as a primary regulator of human action [4,5], is robustly framed within Self-
Determination Theory [6]. Moving beyond a unitary view of motivation, Self-Determination
Theory proposes an organismic perspective that differentiates the quality of motivation
along a self-determination continuum: ranging from amotivation (the absence of intent)
and extrinsic regulation (driven by external rewards or pressures) to intrinsic motivation,
characterized by inherent interest and enjoyment in the activity [7]. In the exercise domain,
the process of internalization, the transition from controlled to autonomous regulation, is
a critical determinant for long-term adherence [8,9], with motivational quality serving as
a superior predictor of behavioral change compared to mere motivational intensity [10].

At the core of Self-Determination Theory, Basic Psychological Needs Theory posits
that human growth and eudaimonic well-being depend on the satisfaction of three innate
and universal needs: autonomy (a sense of volition and internal endorsement), compe-
tence (perceived effectiveness in mastering tasks), and relatedness (a sense of connection
and belonging with others) [9,11,12]. While the satisfaction of these needs catalyzes au-
tonomous motivation and psychological integrity, their frustration, a concept distinct from
low satisfaction, is associated with diminished functioning and psychological well-being [9].
Although Self-Determination Theory includes six micro-theories that explain various sides
of human behavior [9], the interplay between need satisfaction and frustration remains the
most robust predictive link for motivational outcomes in exercise settings.

1.1. Novelty

Self-Determination Theory has been widely studied, and recently, a proposal for
a fourth basic psychological need, novelty, has emerged. Several authors investigating
motivation and human behavior have included variables such as curiosity, perceived
variety, or sensation seeking in their research, consistently relating the search for novelty to
the avoidance of boredom and the achievement of psychological well-being [13-15].

However, for a construct to be considered a basic psychological need, it must fulfill
specific criteria: it must be independent, essential, universal, and demonstrate an asso-
ciation with functioning that extends beyond immediate psychological responses, with
negative consequences occurring when it is frustrated [16,17].

In this context, Gonzalez-Cutre et al. [18] proposed novelty as a new basic psychologi-
cal need, defining it as the “need to experience something not previously experienced or
that deviates from everyday routine”. These authors developed a scale to measure novelty
satisfaction by adding six new items to the existing Basic Psychological Need Satisfaction
and Frustration Scale. Their findings indicated that the correlations between novelty and
the other three needs were consistent with the inter-correlations typically observed among
autonomy, competence, and relatedness [18].

Expanding this line of research, Trigueros et al. [19] introduced a scale to measure
novelty frustration, with results reinforcing novelty as a solid candidate for a fourth need.
Simultaneously, Gonzalez-Cutre et al. [20] continued to investigate the importance of
novelty for multiple positive outcomes, finding promising results [8-10]. The novelty
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construct has also shown invariance across genders, aligning with studies on the original
psychological needs and supporting its universality [6,19,21-24].

Novelty satisfaction has been linked to several positive outcomes such as a positive as-
sociation with autonomous motivation, enjoyment, well-being, and life satisfaction [25-27].
While several studies provide evidence that novelty meets the criteria of a basic psycho-
logical need, finding a good fit for the novelty scale in different countries and contexts,
particularly in physical education, many authors have noted the cross-sectional nature
of these studies as a limitation. This methodological design excludes conclusions about
causality and limits the ability to analyze whether novelty satisfaction is associated with
positive consequences over extended periods [16,25,26,28-30].

1.2. Enjoyment, Satisfaction with Life and Basic Psychological Needs

Adherence to exercise remains a complex challenge, as many individuals initiate
programs only to withdraw shortly thereafter. Consequently, it is essential to understand
how basic psychological needs relate to enjoyment, a key emotional component that
determines whether a behavior is maintained or abandoned [31,32]. Enjoyment is defined
as a positive affective response to physical activity characterized by feelings of pleasure
and interest [33]. Within the Self-Determination Theory framework, high levels of intrinsic
motivation are intrinsically linked to enjoyment, which acts as both a consequence of and
a motivator for self-determined engagement [11,34]. Because enjoyment strongly predicts
long-term adherence [35], exploring its association with the satisfaction of psychological
needs provides critical evidence for the construct validity of the novelty dimension [36].

Beyond immediate emotional responses, Self-Determination Theory explores the
connection between need satisfaction and broader well-being [6]. Psychological research
distinguishes between the hedonic perspective, which equates well-being with the pursuit
of pleasure and pain avoidance [6,37], and the eudaimonic perspective, which views well-
being as the realization of human potential and the ‘true self’ [6,11,37]. Self-Determination
Theory aligns with the eudaimonic approach, asserting that being fully functioning, through
the satisfaction of autonomy, competence, and relatedness, is the primary driver of both
subjective and eudaimonic well-being [6,37].

Emerging evidence suggests that novelty plays a similar role in this process. Studies
have demonstrated that novelty satisfaction positively predicts autonomous motivation, ex-
ercise habits, and life satisfaction [18,20,25-27]. Specifically, work by Gonzalez-Cutre [18,20]
has shown that novelty is associated with psychological integrity, vitality, and flow, meet-
ing the essential criteria to be considered a candidate basic psychological need [11,18,20].
Therefore, investigating the relationship between novelty and outcomes such as enjoyment
and life satisfaction is crucial to confirm if its predictive power aligns with the established
literature on the three traditional needs.

1.3. Current Study

The construct of novelty has emerged as a significant candidate for a basic psycho-
logical need within Self-Determination Theory. Novelty satisfaction was first validated by
Gonzélez-Cutre et al. [18] using a 6-item scale that demonstrated robust psychometric prop-
erties [CFI = 0.99; IFI = 0.99; RMSEA = 0.07 (90% CI = 0.04-0.10); SRMR = 0.02]. Subsequent
research by the same authors expanded this to an eight-factor model, integrating both nov-
elty satisfaction and frustration subscales, which also yielded an acceptable fit [CFI = 0.94;
TLI = 0.93; RMSEA = 0.05 (90% CI 0.04-0.05); SRMR = 0.04]. Furthermore, the 5-item nov-
elty frustration subscale was tested with factor loadings exceeding 0.68 [18,20]. Empirical
evidence has shown that novelty satisfaction is positively associated with life satisfaction,
vitality, enjoyment, and flow [18,20]. In contrast, research by Birdsell [27] demonstrated that
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the frustration of novelty, treated as a basic need, is negatively associated with satisfaction
and engagement, while being linked to reduced well-being. These findings highlight the
conceptual robustness of novelty across domains like sport and education.

The present study aims to reinforce this construct within the Portuguese exercise con-
text by adapting and validating the Basic Psychological Need Satisfaction and Frustration
Scale integrating Novelty (BPNSENS). By consolidating the novelty construct, this research
provides a validated instrument to better understand exercise motivation and promote
lasting behavioral change. To achieve a comprehensive psychometric evaluation, the spe-
cific objectives of this study are: (a) to verify the temporal stability of the scale through
a four-week test-retest procedure; (b) to evaluate the factor structure of the BPNSFNS
by comparing the traditional confirmatory factor analysis with the exploratory structural
equation modeling approach to account for conceptual overlaps; (c) to examine the internal
consistency and convergent validity of the eight dimensions using composite reliability
coefficients and average variance extracted; (d) to assess discriminant validity through
the Heterotrait-Monotrait ratio of correlations, ensuring the distinctiveness of novelty in
relation to autonomy, competence, and relatedness; (e) to test the nomological validity of
the instrument by analyzing the positive associations of need satisfaction and frustration
on exercise enjoyment and life satisfaction.

2. Materials and Methods
2.1. Participants

The sample size for the structural equation modeling and confirmatory factor analyses
was determined using the a priori sample size calculator for structural equation models [38].
The objective was to compute the minimum sample size required given the number of
observed and latent variables in the model, the anticipated effect size, and the desired
probability and statistical power levels. Considering an anticipated effect size of 0.25,
a desired statistical power level of 0.95, a probability level of 0.05, 8 latent variables (i.e.,
the eight basic psychological needs), and 35 observed variables, the calculator returned
a minimum sample size of 89 for the model structure and a minimum sample size of
391 to detect the specified effect. Thus, the recommended minimum sample size was 391.
Furthermore, to ensure adequate sample size, we also followed the recommendations for
multivariate data analysis [39,40]. Specifically, Hair et al. [39] and Kline [40] recommend
a minimum ratio of 10 participants per observed variable (10:1) for confirmatory factor
analysis and structural equation modelling. Given that our measurement model comprises
35 observed variables from the BPNSENS scale, a minimum of 350 participants would
be required.

To be included in the present study, individuals had to meet the following inclusion
criteria: (i) be aged between 18 and 65 years, aiming to capture a wide variance and
representativeness of the adult lifespan; (ii) be active gym members with a current and
valid membership; (iii) be fluent in Portuguese to ensure a clear and accurate comprehen-
sion of the questionnaire items; and (iv) provide written informed consent, agreeing to
participate voluntarily.

2.2. Procedures

Approval of the research was obtained from the Ethical Committee (reference num-
ber: 17/2024) of the first author’s institution. Following ethical approval, the researchers
proceeded with the translation and adaptation of the instrument. It is important to note
that the original Basic Psychological Need Satisfaction and Frustration Scale had already
been previously validated for the Portuguese context. Therefore, this methodological
step focused specifically on the translation of the need for novelty items from English to
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Portuguese and their subsequent integration into the new scale to form the BPNSENS.
This adaptation followed the committee approach methodology [41], as recommended by
Banville et al. [42] and Cid et al. [43]. The process involved five steps: (i) Preliminary Trans-
lation: Researchers, with the assistance of three translators holding advanced qualifications
in the English and Portuguese languages, created the first version of the novelty items;
(if) First Evaluation Panel: Four specialists from diverse fields, namely English Portuguese
Languages, Psychology, Sports Psychology, and Sports Sciences, individually analyzed the
initial version. Minor modifications were made based on their suggestions; (iii) Second
Evaluation Panel: The revised version was reviewed by a new panel of four specialists in
Psychology, Sports Psychology, and Sports Sciences. This group collaboratively evaluated
all items and reached consensus on the third version of the questionnaire; (iv) Pilot Study:
A group of 50 exercisers completed the revised version to ensure the clarity and compre-
hensibility of the items; (v) Final Revision: Two Portuguese language teachers reviewed the
final version to address syntax, spelling, and grammatical errors. This thorough process
ensured the translation’s quality and cultural appropriateness.

Subsequently, the researchers contacted the managers of various fitness centers to
explain the study’s overall objectives and request formal permission to collect data from
their clients. With consent granted, the authors were present at these diverse fitness facilities
during different times of the day to invite individuals to participate. Gym members were
approached individually in the reception. Participation was entirely voluntary, and data
collection took place in person using a paper-and-pencil questionnaire format before
participants began their exercise sessions. To ensure privacy and reduce bias, participants
were provided with a quiet space to complete the survey independently. No monetary
compensation was provided for their involvement.

2.3. Instruments

Basic Psychological Need Satisfaction and Frustration Scale integrating Novelty.
The Portuguese version of the Basic Psychological Need Satisfaction and Frustration
Scale [24] was used to measure the satisfaction and frustration of the three traditional
basic psychological needs: autonomy, competence, and relatedness. This 24-item base
questionnaire is rated on a 5-point Likert scale ranging from 1 (“totally disagree”) to 5 (“to-
tally agree”). It assesses six dimensions, including autonomy satisfaction (e.g., “I feel
a sense of choice and freedom in the things I undertake”), competence satisfaction (e.g., “I
feel confident that I can do things well”), relatedness satisfaction (e.g., “I feel connected
with people who care for me, and for whom I care”), autonomy frustration (e.g., “I feel
forced to do many things I wouldn’t choose to do”), competence frustration (e.g., “I feel
disappointed with my performance”), and relatedness frustration (e.g., “I feel excluded
from the group I want to belong to”). To construct the comprehensive version (BPNSFNS)
utilized in this study, the dimensions of novelty satisfaction and novelty frustration [18,20]
were translated and added to the original instrument. This integration comprised 11 new
items, six for satisfaction (e.g., “I feel I do novel things”) and five for frustration (e.g., “I
feel I am constantly doing the same routine things”), following the same 5-point response
format, which resulted in a final 35-item scale assessing eight dimensions.

Enjoyment. The Portuguese version of the Physical Activity Enjoyment Scale [44] was
used to measure participants’ enjoyment during exercise. This 8-item scale evaluates the
level of agreement with statements about exercise enjoyment (e.g., “It is very stimulating”)
using a 7-point Likert scale, ranging from 1 (“totally disagree”) to 7 (“totally agree”).

Satisfaction with Life. The Portuguese version of the Satisfaction with Life Scale [45]
was used to assess participants” overall cognitive judgment of their Satisfaction with life.
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The scale consists of five items (e.g., “I am satisfied with my life”), with responses rated on
a 5-point Likert scale ranging from 1 (“strongly disagree”) to 5 (“strongly agree”).

2.4. Statistical Analysis

Data were initially imported into and analyzed using IBM SPSS Statistics for Windows,
Version 31.0 (IBM Corp., Armonk, NY, USA). To assess the temporal reliability of the
instrument (BPNSFNS), a test-retest procedure was conducted during the data collection
phase using a convenience sample of 50 exercisers. Participants completed the questionnaire
twice, with a time interval of four weeks between the first and second measurements.
Temporal reliability was evaluated by calculating the Intraclass Correlation Coefficient for
each factor, rather than for individual items. Analyzing factors is a recommended and
useful approach for evaluating instruments with well-defined subscales, as the aggregate
reliability of the items provides a more meaningful measure than item-level reliability [39].
The cutoff values applied to evaluate the ICC were as follows: <0.50 indicating poor
reliability, 0.50 to 0.75 indicating moderate reliability, 0.75 to 0.90 indicating good reliability,
and >0.90 indicating excellent reliability [46].

Data analysis was conducted using Mplus version 7.4 [47]. Given the ordinal nature
of the 5-point Likert scale, the robust Weighted Least Squares Mean and Variance adjusted
estimator were employed. First, since the original instrument has been previously validated,
a confirmatory factor analysis was performed to evaluate the psychometric properties
of the measurement model and verify if the new novelty satisfaction and frustration
items adequately fit the established theoretical structure of the BPNSFNS. Furthermore,
to examine the factor structure and address potential discriminant validity concerns related
to conceptual overlaps between the basic psychological needs, an exploratory structural
equation modeling approach was also evaluated. For all analyses, the guidelines provided
by several authors [39,40,48,49] were followed. The following goodness-of-fit indexes were
used: Comparative Fit Index (CFI), Tucker—Lewis Index (TLI), Root Mean Square Error
of Approximation (RMSEA) with its 90% Confidence Interval (CI), and Weighted Root
Mean Square Residual (WRMR). The cut-off values assumed were: CFI and TLI > 0.90,
with values > 0.95 indicating excellent fit, and RMSEA < 0.08 while a value < 0.05 indicates
a close or excellent fit. Given the ordinal nature of the data (5-point Likert scale) and the
use of the Weighted Least Squares Mean and Variance adjusted estimator, the WRMR was
evaluated instead of the Standardized Root Mean Square Residual (SRMR). For the WRMR,
values < 1.00 indicate a good model fit, as recommended for categorical data [14,30,37-39].

The psychometric evaluation of the BPNSFNS followed a systematic, multi-step pro-
cedure to ensure internal consistency and construct validity. Initially, the global fit of the
measurement models was assessed using the previously defined goodness-of-fit indices.
Following the confirmation of an adequate model fit, the individual parameters were
analyzed. Internal consistency was evaluated using Raykov’s formula [50] to calculate com-
posite reliability coefficients, with values > 0.70 considered indicative of good reliability.
To assess convergent validity, we examined both the factor loadings (A) and the Average
Variance Extracted (AVE). In line with Hair et al. [39], standardized factor loadings should
ideally be >0.50, and the AVE should be >0.50 to ensure that the latent construct explains
more than half of the variance of its indicators.

Discriminant validity was tested using two complementary approaches: (i) the Fornell
and Larcker [51] criterion, which requires the AVE of each construct to be greater than the
squared correlation (r?) with any other construct; and (ii) the Heterotrait-Monotrait ratio
of correlations. According to Henseler et al. [52], Heterotrait-Monotrait values close to
1.0 indicate a lack of discriminant validity, with a recommended conservative threshold of
<0.85 or a more liberal one of <0.90. In cases where discriminant validity issues emerged
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due to the high conceptual proximity of the basic psychological needs, we formally evalu-
ated an exploratory structural equation modeling approach [53] to account for potential
cross-loadings and provide a more accurate representation of the instrument’s structure.

The nomological validity of the BPNSFNS was examined through structural equa-
tion modeling. Nomological validity refers to the degree to which a construct behaves
as expected within a system of related theoretical hypotheses. In this study, we assessed
the relationships between the satisfaction and frustration of basic psychological needs,
including novelty, with external outcomes: exercise enjoyment and satisfaction with life.
The structural model was specified by entering all eight latent variables (four need satisfac-
tion and four need frustration) simultaneously as independent variables. As recommended
by Williams and MacKinnon [54], the significance of these standardized paths was eval-
uated using 95% Confidence Intervals (CI). Relationships were considered statistically
significant when the 95% CI did not include zero, providing evidence that the constructs in
the scale relate meaningfully to established well-being and motivational indicators in the
exercise domain.

3. Results

The final sample consisted of 500 Portuguese fitness practitioners. Regarding gender
distribution, 263 were female (52.6%) and 237 were male (47.4%). The participants” ages
ranged from 18 to 65 years (M = 33.76; SD = 12.94). In terms of exercise habits, most of
the sample practiced bodybuilding /resistance training (49.6%), followed by group classes
(38.8%), and personal training (11.6%). The average training weekly frequency was approx-
imately 3.44 sessions (SD = 1.44) and an average session duration of 64.60 min (SD = 24.30).
Detailed sociodemographic and exercise characteristics are presented in Table 1.

Table 1. Sociodemographic and exercise characteristics of the sample (N = 500).

Variable Frequency (n) Percentage (%) M SD
Sex

Female 263 52.6 - -
Male 237 47.4 - -
Activity Type

Resistance Training 248 49.6 - -
Group Classes 194 38.8 - -
Personal Training 58 11.6 - -
Age (years) - - 33.76 12.94
Weekly Frequency - - 3.44 1.44
Session Duration (min) - - 64.60 24.30

Note: N = total sample size; n = frequency; % = percentage; M = Mean; SD = Standard Deviation; min = minutes.

Results of the intraclass correlation coefficients (see Table 2) revealed good temporal
reliability for most factors, with values ranging from 0.75 to 0.83. Specifically, Autonomy
Satisfaction, Autonomy Frustration, Competence Frustration, Relatedness Satisfaction,
Relatedness Frustration, and Novelty Frustration demonstrated solid stability. Competence
Satisfaction and Novelty Satisfaction indicated moderate reliability. Overall, these findings
confirm that responses to the instrument remain consistent over time.

The global fit indices for the measurement models are presented in Table 3. Initially,
a confirmatory factor analysis was conducted. The results indicated an acceptable fit to
the data (see Table 3). However, to better account for the conceptual proximity between
basic psychological needs, an exploratory structural equation modeling approach using
target rotation was evaluated. The exploratory structural equation model demonstrated
a superior fit compared to the restricted confirmatory factor analysis framework. These
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results suggest that allowing for small, theoretically expected cross-loadings provides
a more precise representation of the BPNSFNS structure in the exercise context.

Table 2. Intraclass correlation coefficients for the BPNSENS factors.

Factors ICC IC 95%

Autonomy Satisfaction 0.75 0.60, 0.85
Autonomy Frustration 0.76 0.61, 0.86
Competence Satisfaction 0.65 0.46,0.79
Competence Frustration 0.78 0.64, 0.87
Relatedness Satisfaction 0.83 0.72,0.90
Relatedness Frustration 0.80 0.67,0,88
Novelty Satisfaction 0.72 0.55, 0,83
Novelty Frustration 0.81 0.69, 0.89

Note: All values are significant at p < 0.01.

Table 3. Global fit indices for the measurement and structural models.

Model X2 df CFI TLI RMSEA [90% CI] WRMR
CFA 1075.05 532 0.96 0.96 0.05[0.04, 0.05] 1.00
ESEM 558.06 343 0.98 0.97 0.04 [0.03, 0.04] 0.48
SEM 1569.91 846 0.98 0.97 0.04 [0.04, 0.05] 0.78

Note: x? = chi-square; df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index;
RMSEA = Root Mean Square Error of Approximation; CI = Confidence Interval; WRMR = Weighted Root Mean
Square Residual; SEM = Structural Equation Modelling for nomological validity.

Table 4 presents the standardized factor loadings and item reliability (A?) for the
BPNSENS based on the confirmatory factor analysis model. All items demonstrated statis-
tically significant factor loadings (p < 0.001). Most loadings exceeded the 0.50 threshold,
indicating that the items are robust indicators of their respective latent constructs. Although
Item 1 (“I feel a sense of choice and freedom in the things I undertake”) displayed a loading
below 0.50 (FL = 0.39; A= 0.15), it was retained to preserve the theoretical integrity of the
original scale. Its retention is justified by the strong global fit of the overall measurement
model and its significant contribution to the autonomy satisfaction factor. Standardized
loadings for the needs satisfaction ranged from 0.39 to 0.86, while loadings for the needs
frustration ranged from 0.58 to 0.90, confirming the structural validity of the BPNSFNS.

Table 5 presents the composite reliability coefficients, average variance extracted
values, and the discriminant validity matrix for the BPNSFNS. Internal consistency was
confirmed across all dimensions, with composite reliability coefficients values ranging from
0.78 to 0.90, exceeding the recommended 0.70 threshold. Regarding convergent validity,
average variance extracted values were above 0.50 for most subscales, indicating that the
factors explain most of the variance in their respective items. Although autonomy satisfac-
tion yielded an average variance extracted value of 0.48, it was deemed acceptable due to its
strong composite reliability and the solid theoretical foundation of its indicators. Discrim-
inant validity was assessed using a dual-criterion approach. Under the Fornell-Larcker
criterion, despite some high latent correlations (e.g., between autonomy satisfaction and
competence satisfaction, r = 0.79), the supplemental analysis of Heterotrait-Monotrait
ratios provided robust evidence of construct distinctiveness. All Heterotrait-Monotrait
ratios values remained below the conservative 0.85 threshold, with the highest ratio ob-
served between autonomy satisfaction and novelty satisfaction (HTMT = 0.83). These
findings, integrated with the superior fit of the exploratory structural equation modeling,
seem to confirm that the eight dimensions of the BPNSFNS represent distinct motivational
constructs within the exercise context.
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Table 4. Standardized factor loadings and item reliability for the factor models.

Factor/Item CFA (M) CFA (A ESEM (A)  ESEM (A%
Autonomy Satisfaction
Item 1 0.389 0.152 0.270 0.358
Item 9 0.728 0.530 0.547 0.663
Item 17 0.778 0.605 0.532 0.595
Item 25 0.796 0.633 0.500 0.593
Autonomy Frustration
Item 2 0.581 0.337 0.538 0.449
Item 10 0.732 0.535 0.611 0.593
Item 18 0.722 0.522 0.435 0.515
Item 26 0.903 0.815 0.527 0.769
Competence Satisfaction
Item 5 0.801 0.642 0.594 0.686
Item 13 0.827 0.683 0.665 0.713
Item 21 0.836 0.699 0.462 0.658
Item 29 0.673 0.453 0.578 0.559
Competence Frustration
Item 6 0.764 0.583 0.486 0.579
Item 14 0.708 0.501 0.522 0.581
Item 22 0.792 0.627 0.477 0.666
Item 30 0.712 0.506 0.447 0.515
Relatedness Satisfaction
Item 3 0.665 0.442 0.623 0.511
Item 11 0.855 0.731 0.797 0.784
Item 19 0.783 0.613 0.655 0.609
Item 27 0.693 0.480 0.468 0.572
Relatedness Frustration
Item 4 0.769 0.592 0.211 0.622
Item 12 0.814 0.663 0.486 0.681
Item 20 0.805 0.648 0.617 0.722
Item 28 0.728 0.531 0.448 0.521
Novelty Satisfaction
Item 7 0.786 0.617 0.505 0.612
Item 15 0.772 0.596 0.865 0.699
Item 23 0.798 0.636 0.769 0.693
Item 31 0.721 0.520 0.628 0.607
Item 33 0.823 0.677 0.600 0.629
Item 35 0.562 0.316 0.640 0.382
Novelty Frustration
Item 8 0.790 0.624 0.754 0.704
Item 16 0.774 0.598 0.587 0.592
Item 24 0.800 0.641 0.586 0.627
Item 32 0.740 0.547 0.794 0.657
Item 34 0.899 0.807 0.801 0.809

Note: A = Standardized factor loading; A? = Item reliability (R-square). CFA = Confirmatory Factor Analysis;

ESEM = Exploratory Structural Equation Modeling. All target loadings are significant at p < 0.001.

To examine nomological validity, a structural equation modeling analysis was con-

ducted using the ESEM-within-SEM framework. The eight basic psychological needs

were defined as independent variables, while exercise enjoyment and satisfaction with life

were included as outcome variables. The structural model demonstrated an excellent fit

to the data (see Table 3). The model accounted for a substantial proportion of variance

in the dependent variables, explaining 58% of enjoyment and 45% of satisfaction with

life. Standardized path coefficients () and their respective 95% confidence intervals are

summarized in Table 6. Regarding exercise enjoyment, significant positive associations
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were found with competence satisfaction and novelty satisfaction, whereas autonomy
frustration and novelty frustration were significantly and negatively associated with this
outcome. Autonomy, relatedness, and novelty satisfaction were positively and significantly
associated with life satisfaction. Competence frustration was significantly and negatively
associated with satisfaction with life. Overall, the patterns of association were consistent
with theoretical expectations, supporting the nomological validity of the BPNSENS. See
Table 6 for details.

Table 5. Composite reliability, convergent validity, and discriminant validity matrix.

Factor

CR AVE 1 2 3 4 5 6 7 8

1 Autonomy Satisfaction
2 Autonomy Frustration

3 Competence Satisfaction
4 Competence Frustration
5 Relatedness Satisfaction
6 Relatedness Frustration

0.78 0.48 (0.69) 0.65 0.80 0.52 0.76 0.48 0.83 0.45
0.83 0.55 —-0.59 (0.74) 0.54 0.82 0.42 0.82 0.50 0.83
0.87 0.62 0.79 —-0.48 (0.79) 0.79 0.62 0.49 0.68 0.34
0.83 0.56 —0.46 0.72 —0.69 (0.75) 0.35 0.82 0.33 0.67
0.84 0.57 0.68 —0.38 0.56 -033 (0.75) 0.71 0.59 0.38
0.86 0.61 —0.44 0.76 —0.45 077 —0.66 (0.78) 0.34 0.65

7 Novelty Satisfaction 0.88 0.56 0.75 —0.46 0.62 —-031 054 -032 (0.75) 0.65
8 Novelty Frustration 0.90 0.64 —0.42 0.77 —0.32 064 —-036 0.62 —0.60 (0.80)
Note: CR = Composite Reliability; AVE = Average Variance Extracted. Values on the diagonal (in parentheses)
represent the square root of the AVE. Values below the diagonal represent standardized latent correlations. Values
above the diagonal represent the Heterotrait-Monotrait ratios.
Table 6. Standardized path coefficients and significance for the nomological validity model.
Path B 95% CI p-Value
Dependent Variable (Enjoyment) (R? = 0.58)
Autonomy Satisfaction — Enjoyment 0.01 [-0.11, 0.13] 0.88
Competence Satisfaction — Enjoyment 0.44 [0.32, 0.56] <0.01
Relatedness Satisfaction — Enjoyment 0.13 [0.00, 0.25] 0.06
Novelty Satisfaction — Enjoyment 0.15 [0.01, 0.28] 0.03
Autonomy Frustration — Enjoyment -0.39 [—0.51, —0.28] <0.01
Competence Frustration — Enjoyment 0.30 [0.16, 0.44] <0.01
Relatedness Frustration — Enjoyment —0.00 [—0.19, 0.18] 0.98
Novelty Frustration — Enjoyment —0.14 [—0.26, —0.01] 0.03
Dependent Variable (Satisfaction with life) (R? = 0.45)
Autonomy Satisfaction — Satisfaction with life 0.18 [0.01, 0.35] 0.04
Competence Satisfaction — Satisfaction with life 0.05 [—0.09,0.19] 0.48
Relatedness Satisfaction — Satisfaction with life 0.26 [0.14, 0.39] <0.01
Novelty Satisfaction — Satisfaction with life 0.20 [0.07, 0.33] <0.01
Autonomy Frustration — Satisfaction with life 0.05 [—0.09, 0.20] 0.46
Competence Frustration — Satisfaction with life —0.36 [-0.47, —0.25] <0.01
Relatedness Frustration — Satisfaction with life 0.15 [0.01, 0.28] 0.04
Novelty Frustration — Satisfaction with life —0.07 [—0.19, 0.05] 0.26

Note: B = standardized path coefficient; CI = confidence interval. R? represents the proportion of explained
variance for each outcome.

4. Discussion

The aim of this study was to translate and validate the Basic Psychological Need
Satisfaction and Frustration Scale (BPNSEFS) into Portuguese, specifically incorporating the
need for novelty as proposed by Gonzélez-Cutre et al. [18,20]. Given the framework of
Self-Determination Theory, testing the psychometric robustness of novelty in the exercise
domain is crucial for its recognition as a candidate basic psychological need. Our results in-
dicate that the 35-item scale possesses strong psychometric properties, demonstrating good
reliability and an improved fit through Exploratory Structural Equation Modeling (ESEM).
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The validated instrument has been shown to be consistent over time, with an ICC
ranging from 0.75 to 0.83, indicating acceptable to good reliability over time. These values
are consistent with those reported by Filipe Rodrigues et al. [24], reinforcing the stability of
the construct measurement in Portuguese exercisers.

Confirmatory factor analysis also revealed an acceptable fit, and the exploratory struc-
tural equation model showed a better fit than the confirmatory factor analysis, reinforcing
the model’s accuracy and the possibility of bias in the estimation of correlations between
factors and structural relationships. This finding is particularly significant when compared
with the study by Filipe Rodrigues et al. [24], which employed a confirmatory factor analy-
sis (CFA) model that yielded acceptable, albeit less than ideal, fit indices for the six-factor
structure. The superior performance observed in the present study suggests that the in-
clusion of cross-loadings using ESEM may allow for a more accurate representation of the
multidimensional nature of psychological needs, particularly when an additional construct
such as novelty is incorporated.

A note regarding the analysis of factor loadings: these are generally adequate, but item
1 is below 0.50; nevertheless, it was retained to preserve the integrity and balance of the
original scale. In line with suggestions made by Hair et al. [39], factor loadings below cutoff
values should be considered for elimination. But this suggestion was only a guideline [39].
Other considerations are that this item enhances content validity, removing the item does
not improve model fit, and the overall measurement model exhibits good fit. Therefore, we
retained Item 1 so the scale would remain as close as possible to the original version like
previously study [24].

Internal consistency presented no problems, nor did convergent validity in general.

It is in discriminant validity that the most concerning results appear to emerge,
with some rather high latent correlations, which is once again unsurprising consider-
ing the theory and the way in which the different constructs complement and interconnect.
However, when calculating Heterotrait-Monotrait ratios, all remain below the threshold
(0.85), providing robust distinctiveness between constructs [52].

Central to the validation of a new need is its predictive efficacy for well-being. Ac-
cording to Self-Determination Theory, the satisfaction of basic needs leads to growth, while
their frustration culminates in well-being [11]. Our findings support this, showing that
novelty satisfaction, alongside autonomy, competence, and relatedness, are positively
associated with enjoyment and satisfaction with life. In reverse, the frustration of these
needs was associated with diminished well-being. These results reinforce the role of nov-
elty as a psychological need that prevents monotony and raises sustained engagement
in exercise [18,27,55]. However, it is important to note that these findings are based on
a cross-sectional design and a convenience sample of fitness centre members, which lim-
its the ability to establish causal relationships and the generalizability of the results to
other populations.

4.1. Limitations

The present study is pioneering in the Portuguese context by examining novelty as
a basic psychological need. Consequently, the absence of similar national studies, tied
to the relative scarcity of international research on this construct, represents a limitation.
However, these robust findings offer novel insights into the field, providing a validated
instrument for national researchers to further explore this domain.

Despite its contributions, several limitations must be acknowledged. First, the cross-
sectional design excludes definitive conclusions regarding causality, thus, the positive
relationships observed should be interpreted as associations rather than causal links.
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Second, the heterogeneity of the sample, including individuals exercising indepen-
dently, with personal trainers, or in group classes, may influence the results. The interper-
sonal context of the exercise setting likely impacts the salience of specific needs, for instance,
group environments might prioritize relatedness, whereas a personal trainer may differen-
tially affect perceptions of autonomy and competence. As these contextual variations were
not controlled for, they may have introduced unobserved variance. Future research should
employ multi-group analyses to explore how different exercise modalities moderate the
relationships between novelty and other psychological constructs.

Third, the use of a convenience sample from specific fitness centres may limit the
generalizability of these findings to the broader population of exercisers.

Fourth, must be acknowledged that the Autonomy Satisfaction subscale has an Av-
erage Variance Extracted of 0.48, which is slightly below the conventional 0.50 thresh-
old. While this is a subscale-level limitation, the construct was retained due to its strong
composite reliability (0.78) and the essential theoretical role of its indicators within the
Self-Determination Theory framework.

Furthermore, as the sample consisted exclusively of gym exercisers, the findings re-
garding the novelty construct may not be generalizable to clinical populations or sedentary
individuals, who may exhibit different motivational dynamics.

Finally, given the emphasis of Self-Determination Theory on mediation, future research
should expand on our findings by testing indirect effects (e.g., needs — enjoyment — life
satisfaction) to further elucidate these complex pathways.

4.2. Practical Implications

The development and validation of this new scale in Portuguese is significant, as it
provides another important tool in studies related to motivation and behavioral change.

The importance of the results of this study also lies in the fact that another step
has been taken in the development of a new construct (novelty), in addition to the three
already accepted and well-defined basic psychological needs (autonomy, competence and
relatedness) that already are part of self-determination theory.

As this theory is of great importance and is used in different areas of knowledge, this
study added value for a better understanding of human motivation and how to work with
it. In the context of physical exercise and the Portuguese reality in particular, the added
value is quite evident, since it is a fundamental area for human health, with proven benefits,
both in prevention and as an adjuvant to therapy in various pathologies, and yet it is
something with so little adherence in the Portuguese population.

5. Conclusions

The present study successfully translated and validated the Portuguese version of
the Basic Psychological Need Satisfaction and Frustration Scale (BPNSFES) by integrating
novelty as a distinct dimension. Through the application of Exploratory Structural Equa-
tion Modeling, factor structure demonstrated robust psychometric properties; internal
consistency; and well-adjusted convergent, discriminant and nomological validity. These
results confirm that the scale is a reliable and valid instrument for assessing psychological
needs in the Portuguese exercise population.

Furthermore, our findings reinforce the conceptual proposal of novelty as a basic
psychological need within the exercise context. By demonstrating that novelty satisfaction
is intrinsically linked to increased enjoyment and satisfaction with life, while its frustration
leads to diminished well-being, this study fulfils the essential criteria for identifying
a psychological need. While this research is constrained by its cross-sectional nature, it
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aligns with emerging international literature suggesting that novelty operates similarly to
the three traditional needs (autonomy, competence, and relatedness).
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