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Abstract

Grounded in Self-Determination Theory (SDT), this study tested the hypothesis that body
image perception delineates distinct motivational pathways, linking the perceived interper-
sonal style of exercise professionals to basic psychological needs, motivation quality, and
long-term exercise persistence intentions. A sample of 821 regular exercisers was divided
into two groups based on body image: “Satisfied” (n = 276) and “Dissatisfied due to Over-
weight” (n = 545). Participants completed validated measures of perceived interpersonal
behaviors (supportive/thwarting), basic psychological need satisfaction/frustration, moti-
vational regulation, and exercise persistence intention. A clear divergent pattern emerged,
strongly supporting the main hypothesis. The “Satisfied” group reported a positive path-
way: perceiving more need-supportive behaviors from instructors was associated with
greater satisfaction of autonomy, competence, and relatedness, which in turn correlated
with more self-determined motivation and stronger persistence intentions. Conversely,
the “Dissatisfied” group reported a negative pathway: perceiving more need-thwarting
behaviors was associated with greater need frustration, which correlated with more non-
self-determined motivation and weaker persistence intentions. Measurement invariance
confirmed these pathways are comparable across groups. The findings highlight that body
image perception is a key correlate of distinct motivational experiences in exercise settings.
Crucially, they underscore the significant association between the professional’s perceived
interpersonal style and these pathways. Fostering need-supportive environments that en-
hance autonomy, competence, and relatedness is associated with more adaptive motivation
and adherence, offering a valuable framework for practitioners aiming to support clients,
particularly those with body image concerns.

Keywords: body image perception; interpersonal behavior; basic psychological needs;
exercise persistence; self-determination; exercise practitioners

1. Introduction
1.1. Research Background and Problem Statement

The high prevalence of physical inactivity represents a significant global public health
challenge, associated with increased morbidity and diminished well-being (Lee et al., 2012;

Behav. Sci. 2026, 16, 208 https://doi.org/10.3390/bs16020208

https://crossmark.crossref.org/dialog?doi=10.3390/bs16020208&domain=pdf&date_stamp=2026-01-31
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/behavsci
https://www.mdpi.com
https://orcid.org/0000-0001-5712-9479
https://orcid.org/0000-0002-1377-6495
https://orcid.org/0000-0003-0441-4668
https://orcid.org/0000-0002-7179-6814
https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 2 of 18

Guthold et al., 2018, 2020). In Portugal, this issue is stark, with 73% of the population not
engaging in physical exercise, where a lack of motivation or interest is a primary barrier
(European Commission, 2022). This reality underscores the critical need to identify the
psychological determinants of long-term exercise persistence. While motivation is a well-
established key factor (Edmunds et al., 2008; Rodrigues et al., 2019b), its quality and origins
require deeper investigation, particularly in relation to potent self-perceptions like body
image (Salvador et al., 2023).

1.2. Theoretical Framework and Key Constructs

Self-Determination Theory (SDT) (Ryan & Deci, 2000) provides the foundational
framework for this study, positing that the satisfaction of basic psychological needs (BPNs)
for autonomy, competence, and relatedness is essential for fostering high-quality, self-
determined motivation, which in turn leads to lasting behavioral persistence (Hagger &
Chatzisarantis, 2008; Rodrigues et al., 2018). The social environment, particularly the inter-
personal style of exercise professionals, is a primary driver of these need-based experiences,
with supportive behaviors fostering positive outcomes and thwarting behaviors leading to
motivational deficits and dropout (Rodrigues et al., 2018, 2020a, 2020b; Yan et al., 2024).

A critical, yet less understood, factor in this motivational sequence is the individual’s
body image. Body image perception is a powerful influence on behavior and mental health.
Negative perceptions are linked to psychological distress and maladaptive behaviors,
whereas positive perceptions can facilitate health-promoting activities like exercise (Cash,
2004; Salvador et al., 2023; Sarwer et al., 2005). From an SDT perspective, body image
can be understood as a significant antecedent that shapes the individual’s experience of
the social context and their basic psychological needs (Ryan & Deci, 2017). Specifically,
dissatisfaction with one’s body, particularly when linked to overweight perceptions, can
directly contribute to need frustration (Ntoumanis et al., 2021). It can thwart the need for
competence by fostering a sense of physical inadequacy (Brunet et al., 2012, undermine
autonomy by predisposing individuals to internalize external pressures as controlling
reasons for behavior (Tylka & Homan, 2015), and hinder relatedness by increasing social
physique anxiety (Brunet & Sabiston, 2009). This state of need frustration is the proposed
mechanism that fosters non-self-determined motivation, where exercise is regulated by
guilt, shame, or contingent self-worth (Tylka & Homan, 2015; Panão & Carraça, 2020;
Yan et al., 2024). Conversely, a positive body image, aligned with a more secure and
integrated self-concept, is theorized to facilitate greater receptivity to need-supportive
interactions, thereby promoting need satisfaction and more self-determined motivation
(Avalos et al., 2005).

1.3. Research Gap and Necessity of the Study

Emerging evidence suggests that body image dissatisfaction may predispose individu-
als to a more non-self-determined of motivation (Panão & Carraça, 2020; Tylka & Homan,
2015), while a positive body image may align more readily with self-determined motivation.
This creates a complex interplay where body image may shape how individuals perceive
the behaviors of their instructors, which subsequently influences their psychological need
satisfaction and type of motivation (Salvador et al., 2023).

However, a critical gap remains. While previous research has established the impor-
tance of instructor behaviors and BPN for motivation (Deci et al., 2017; Rodrigues et al.,
2020a, 2020b) and others have noted the link between motivation type and body image
(Panão & Carraça, 2020), the literature lacks an integrated test of the full causal sequence.
It remains unclear whether and how body image satisfaction and overweight dissatisfac-
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tion act as key antecedents, setting individuals on divergent motivational pathways that
ultimately determine their intention to persist with exercise.

Furthermore, Self-Determination Theory proposes that the motivational sequence
linking interpersonal context, basic psychological needs, and behavioral regulation rep-
resents a universal psychological process (Ryan & Deci, 2000, 2017). To rigorously test
whether this proposition holds across different body image perceptions, and to ensure
that any observed differences between groups are attributable to genuine divergences in
psychological experiences rather than to measurement artifacts, it is essential to test the
structural invariance of the proposed motivational model across groups (Deci & Ryan, 2000;
Vansteenkiste et al., 2020). This examination is grounded in the SDT premise of universal
psychological processes (Ryan & Deci, 2017).

1.4. Research Questions

To address this gap, this study employs SDT to examine a comprehensive model. The
central research questions are as follows:

How do body image satisfaction and overweight dissatisfaction influence the per-
ception of interpersonal behaviors, the satisfaction and frustration of basic psychological
needs, motivational regulation, and, ultimately, exercise persistence?

Does the proposed motivational model function in a structurally equivalent man-
ner across individuals satisfied with their body image and those dissatisfied due to
being overweight?

1.5. Literature Review and Hypothesis Development

To test this model, we propose the following core hypothesis and the specific
sequential paths:

H1. Individuals satisfied with their body image and individuals dissatisfied due to being overweight
will report significantly different profiles across the motivational sequence, as specified in H2-H5
(based on the differential patterns suggested by Tylka & Homan, 2015; Salvador et al., 2023).

H2. Body image satisfaction will be positively associated with perceived need-supportive be-
haviors from exercise professionals, whereas overweight dissatisfaction will be positively associ-
ated with perceived need-thwarting behaviors (Ntoumanis et al., 2017; Rodrigues et al., 2021b;
Rocchi et al., 2017).

H3. Perceived need-supportive behaviors will be positively associated with need satisfaction, while
perceived need-thwarting behaviors will be positively associated with need frustration (Deci et al.,
2017; Rodrigues et al., 2020a, 2020b).

H4. Need satisfaction will be positively associated with more self-determined motivation, whereas
need frustration will be positively associated with more non-self-determined motivation (Ryan &
Deci, 2000; Panão & Carraça, 2020).

H5. Self-determined motivation will be positively associated with intention for exercise persistence,
while non-self-determined motivation will be negatively associated with it (Rodrigues et al., 2018;
Rhodes & Kates, 2015).

H6. The relationship between body image perception and intention for exercise persistence will
be sequentially mediated by the distinct pathways outlined in H2 through H5 (i.e., perception of
interpersonal behaviors → need satisfaction/frustration → motivational regulation), consistent with
the integrated SDT process model (Ryan & Deci, 2000; Patrick & Williams, 2012).
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H7. It is hypothesized that the proposed structural model—including the pathways linking the
perception of interpersonal behaviors, the satisfaction/frustration of basic psychological needs, the
types of motivational regulation, and the outcome of exercise persistence intention—will demonstrate
invariance between the body image satisfaction and dissatisfaction groups. This hypothesis is based
on the core proposition of Self-Determination Theory that this integrated motivational sequence, from
social context to behavioral intention, represents a fundamental and universal psychological process.
Confirmation of this structural invariance would validate that any differences in the final intention
to persist between groups are better explained by variations in the intensity of experiences along this
universal pathway, and not by fundamentally different psychological mechanisms (Rodrigues et al.,
2020a, 2020b; Ryan & Deci, 2017).

1.6. Aim and Contribution

By testing this model, this study aims to provide a nuanced understanding of the
motivational pathways through which body image influences exercise behavior. The
findings will offer evidence-based insights for exercise professionals, highlighting how
their interpersonal approach can be crucial in supporting clients, especially those struggling
with body image, to foster sustainable exercise engagement.

2. Materials and Methods
Data collection took place after the study received approval from the ethics committee

of the University of Extremadura (n. º 61/2022). There was a communication with gym-
goers and exercise professionals, in which the study objectives were explained, and the
principle of confidentiality was assured. Individuals invited to participate in this study
either signed an informed consent form or approved it through an online method. After
this step, questionnaires were distributed to exercise participants in that gym, both in
online and paper formats.

2.1. Participants

This sample consisted of 821 participants aged between 18 and 65 years old
(34.08 ± 11.92), with a total of 473 female participants and 348 male participants. This study
comprised a sample of 821 participants from Portugal, aged between 18 and 65 years old
(M = 34.08, SD = 11.92), of which 57.6% (n = 473) were female and 42.4% (n = 348) were
male. Geographically, the sample shows a strong concentration in the central region of
the country. The district of Leiria alone accounts for 59.7% (n = 490) of all respondents.
Significant representation also comes from the districts of Santarém (13.6%, n = 112) and
Setúbal (12.3%, n = 101). Other districts are represented in much smaller proportions,
including Lisboa (3.3%, n = 27), Porto (1.3%, n = 11), and Coimbra (2.3%, n = 19), with
several others having minimal representation (each ≤ 0.7%). This distribution indicates a
notable regional focus that should be considered when interpreting the results. Regarding
education, the sample is highly educated. The largest group holds a Bachelor’s degree,
constituting 45.3% (n = 372) of participants. This is followed by those with Secondary
education at 34.1% (n = 280). Furthermore, 15.0% (n = 123) hold a Master’s degree and
2.2% (n = 18) a Doctorate. Only 3.4% (n = 28) reported a basic education level. Concerning
fitness habits, participants reported an average weekly training frequency of 3.70 times
(SD = 1.29), ranging from 1 to 7 sessions. The average duration of their continuous practice
was 32.56 months (SD = 48.76), though with high variability, ranging from 6 to 432 months.
Additionally, for the purpose of present study two groups were created: 276 participants
in the “Satisfied with Body Image” group with an average age of 33.22 ± 12.32 years, and
545 participants in the “Dissatisfied due to being overweight” group with an average age
of 34.52 ± 11.69 years.

https://doi.org/10.3390/bs16020208

https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 5 of 18

Participants had the sole requirement of engaging in physical exercise at a gym for
a minimum of 6 months. They participated in activities such as personal training (PT),
autonomous gym workouts, and group classes, with a frequency ranging from once a week
to seven times a week.

The required sample size was calculated using Daniel Sopper’s online calculator (30),
considering the following parameters: anticipated effect size (0.3), statistical power level
(0.95), number of latent variables (7), and number of observed variables (21) (Westland,
2010). As a result, the minimum sample size needed to detect an effect was 247, while
the minimum sample size required for the model structure was 200. The recommended
minimum sample size was 247, which was adhered to in this study for the model.

2.2. Instruments

Interpersonal Behavior Questionnaire (IBQ)—Portuguese version (Rodrigues et al.,
2021a). This questionnaire consists of 24 items, to which participants respond on a Likert
scale ranging from 1 (completely disagree) to 7 (completely agree). Subsequently, the items
are grouped into six factors: (a) autonomy support; (b) competence support; (c) relatedness
support; (d) autonomy thwarting; (e) competence thwarting; (f) relatedness thwarting;
underlying the SDT (Ryan & Deci, 2000). Recent studies, both in the general context
(Rocchi et al., 2017) and in the sports context (Jacinto et al., 2024), have shown good
data fit, with good adjusted internal consistency values, as well as good convergent and
discriminant validity. In the present study, this questionnaire demonstrated the following
internal consistency values: autonomy support (α = 0.84), competence support (α = 0.81),
relatedness support (α = 0.88), autonomy thwarting (α = 0.82), competence thwarting
(α = 0.85), and relatedness thwarting (α = 0.87). Furthermore, the confirmatory factor
analysis indicated an acceptable fit to the data: χ2 = 359.23, B-S p < 0.001, CFI = 0.93,
TLI = 0.91, SRMR = 0.06, RMSEA = 0.04 (90% CI [0.032, 0.087]).

Basic Psychological Needs Satisfaction and Frustration-Exercise (BPNSF-E)—Portuguese
version (Rodrigues et al., 2019a). This questionnaire consists of 24 items, to which participants
respond on a Likert scale ranging from 1 (not at all true for me) to 7 (totally true for me).
Subsequently, the items are grouped into six factors: (a) autonomy satisfaction; (b) competence
satisfaction; (c) relatedness satisfaction; (d) autonomy frustration; (e) competence frustration;
(f) relatedness frustration; underlying the SDT (Ryan & Deci, 2017). Two composite factors (one
reflecting basic psychological needs satisfaction and the other reflecting basic psychological
needs frustration) were created, considering the study’s objective as recommended in several
studies (Rodrigues et al., 2020b). Recent studies in several countries (Chen et al., 2015; Monteiro
et al., 2025) have demonstrated that the measurement model showed good fit values, good
internal consistency, and convergent and discriminant validity. The questionnaire used in
this study showed good reliability, with the following Cronbach’s alpha coefficients for its
subscales: autonomy satisfaction (α = 0.77), competence satisfaction (α = 0.86), relatedness
satisfaction (α = 0.87), autonomy frustration (α = 0.81), competence frustration (α = 0.80), and
relatedness frustration (α = 0.87). The instrument’s factor structure was validated through
confirmatory factor analysis, which yielded an acceptable model fit: χ2 = 498.34, B-Sp < 0.001,
CFI = 0.94, TLI = 0.93, SRMR = 0.05, RMSEA = 0.06, 90% CI [0.046, 0.067].

Behavioral Regulation Exercise Questionnaire (BREQ-3)—Portuguese version (Cid
et al., 2018). This questionnaire is a self-report instrument developed by Markland and
Tobin (2004), translated and validated for the Portuguese language for the context of
physical exercise in gyms and fitness centers (Cid et al., 2018). The questionnaire consists
of 24 items designed to assess the type of motivational regulation related to exercise
participation. Participants respond on a Likert scale with 5 response levels, ranging from 0
(completely disagree) to 4 (completely agree). Subsequently, the items are grouped into
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six factors: amotivation, external regulation, introjected regulation, identified regulation,
integrated regulation, and intrinsic motivation, underlying the motivational continuum of
SDT (Ryan & Deci, 2000). For the purpose of the present study, the items were grouped into
two composite factors: self-determined motivation (including identified and integrated
regulation and intrinsic motivation) and non-self-determined motivation (amotivation,
external and introjected regulation), as recommended by other studies (Rodrigues et al.,
2020b). Recent studies have demonstrated the suitability of this questionnaire in the exercise
context (Cid et al., 2018). The questionnaire demonstrated strong internal consistency
across all motivational regulation subscales, with Cronbach’s alpha values ranging from
0.79 to 0.91: amotivation (α = 0.88), external regulation (α = 0.81), introjected regulation
(α = 0.79), identified regulation (α = 0.80), integrated regulation (α = 0.85), and intrinsic
motivation (α = 0.91). Confirmatory factor analysis supported the instrument’s proposed
factor structure, with the model showing acceptable fit to the data: χ2 = 657.88, B-S p < 0.001,
CFI = 0.92, TLI = 0.91, SRMR = 0.06, RMSEA = 0.07, 90% CI [0.058, 0.092].

Intention to continue exercising—Ajzen (2006) recommendations were followed, and
three specific items were created to evaluate intention to continue exercising in the next six
months: “I will continue to exercise in the next few months as I currently do or in a very
similar way (same type, frequency, duration, intensity).” “I intend to continue practicing
exercise in the next few months with the same dynamics or similar to what I do today
(same type, frequency, duration, intensity).” and “I will continue to engage in physical
exercise in the next few months as I currently do or in a very similar way (same type,
frequency, duration, intensity).” A 7-point Likert scale anchored from 1—“completely
disagree” to 7—“completely agree” was used to respond to these items. The questionnaire
demonstrated strong internal consistency for the intention scale (α = 0.96). Confirmatory
factor analysis confirmed the instrument’s proposed single-factor structure, with the model
showing excellent fit to the data: χ2 = 68.57, B-S p < 0.001, CFI = 0.97, TLI = 0.96, SRMR = 0.03,
RMSEA = 0.04, 90% CI [0.032, 0.067].

Stunkard’s Figure Rating Scale, adapted for the Portuguese population (Scagliusi et al.,
2006), is a scale used to assess self-perception of body image and ideal body sizes. Partici-
pants viewed a matrix of nine body sizes and were asked to assign a figure corresponding
to their current body shape. They were then questioned about how they perceived their
own shape and asked to assign a figure that matched their ideal body shape, indicating how
they would like to appear. Each of the nine figures represents a number from 1 to 9, with 1
representing the leanest body and 9 representing the most voluminous body. Silhouette
figures are widely used to assess body size, and their validity and reliability are considered
appropriate (needs references). Body image satisfaction was evaluated by calculating the
difference between the rating obtained for the question about how one sees oneself and the
rating obtained for the question about how one would like to be seen. This difference can
range from +8 to −8. An individual is considered satisfied with their appearance when
this difference is equal to 0. If the difference is positive, the individual is dissatisfied with
being overweight. On the other hand, if it is negative, there is dissatisfaction with thinness
(Pereira et al., 2009).

2.3. Data Analysis

Means, standard deviation, and bivariate correlations were calculated for the studied
variables. In addition, a two-step maximum likelihood (ml) approach based on Kline (2016)
was performed through IBM SPSS AMOS v.26. First, a confirmatory factor analysis (CFA)
was conducted to test the psychometric properties of purpose models. average variance
extracted (AVE), was performed to analyze the convergent validity and scores ≥ 0.50
were defined as acceptable (Hair et al., 2019). Discriminant validity was also evaluated to
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demonstrate whether the constructs under examination are sufficiently distinct from one
another. It was confirmed when the values of AVE were higher than the squared correlation
across constructs of the measurement model (Byrne, 2016; Hair et al., 2019). Finally, internal
consistency was measured via composite reliability (CR), considering scores ≥ 0.70 (43).
Second, structural equation modeling (SEM) was conducted to examine the relationships
among the studied variables. Both standardized direct and indirect associations on the out-
come variable were analyzed, with coefficients considered significant if the 95% confidence
intervals (CIs) did not include zero (Williams & MacKinnon, 2008). The significance of the
direct and indirect associations was assessed using Bootstrap resampling (1000 samples)
with a bias-corrected 95% CI. For both models (CFA and SEM), traditional incremental and
absolute indexes were employed to evaluate model fit. The following cutoff values were
applied: comparative fit index (CFI), Tucker–Lewis index (TLI), standard root mean resid-
ual (SRMR), root mean square error of approximation (RMSEA), and its 90% confidence
interval (CI: 90%). The cutoff values used were based on recommendations from several
authors (Byrne, 2016; Hair et al., 2019; Marsh et al., 2004): CFI and TLI ≥ 0.90, SRMR and
RMSEA ≤ 0.08. A multigroup structural equation modeling (SEM) analysis was performed
to test the invariance of the hypothesized model across key subgroups, specifically com-
paring satisfaction with weight and dissatisfaction from being overweight. The analysis
followed Byrne’s (2016) procedure for assessing configural, metric, scalar, and residual
invariance. It proceeded in two main stages: (1) establishing a well-fitting baseline model
for each subgroup, and (2) systematically testing for invariance by comparing progressively
constrained models. Constraints were sequentially applied to measurement weights (metric
invariance), structural weights, measurement intercepts (scalar invariance), and residu-
als. Model fit was evaluated using standard indices. Following the recommendations of
Cheung and Rensvold (2002), invariance at each step was considered tenable if the change
in the comparative fit index (∆CFI) between the constrained and unconstrained models
was 0.01 or less, which is a more robust criterion than reliance on chi-square difference
tests alone.

3. Results
An inspection of data revealed that no univariate or multivariate outliers were found.

Item-level descriptive statistics indicated that no violation form of normal distribution
was observed since the skewness ranged from −1.98 to +1.98; kurtosis ranged from −7 to
+7. Nevertheless, Mardia’s coefficient for multivariate kurtosis exceeded expected values
(>5). Therefore, Boostrapp Bollen–Stine (2000 samples) was performed for further analysis
(Nevitt & Hancock, 2001). In addition, the collinearity diagnosis was checked via Variance
Inflation Factor (VIF). The VIF results demonstrated scores below 10, demonstrating, thus,
the appropriate conditions to test the regression model.

Descriptive statistics showed that the participants presented scores above midpoint for
perceived supportive behaviors, basic psychological needs satisfaction, self-determined mo-
tivation and intention and scores below midpoint for thwarting supportive behaviors, basic
psychological needs frustration and non-self-determined motivation. Participants from
Model 1 reported higher scores on perceived supportive behaviors, basic psychological
needs satisfaction, and self-determined motivation compared to participants from Model 2.
In addition, participants from Model 2 exhibited higher scores on thwarting supportive
behaviors, basic psychological needs frustration and non-self-determined compared to
participants from Model 1 as seen in Table 1. The bivariate correlations patterns showed a
positive and significant associations across perceived supportive behaviors, basic psycho-
logical needs satisfaction, self-determined motivation, and intention to continue exercise.
Additionally, the negative and significant associations were observed across thwarting sup-
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portive behaviors, basic psychological needs frustration, non-self-determined motivation
and intention to continue exercise. These associations were consistent between two models
(i.e., Model 1: satisfied with their weight; Model 2: dissatisfaction from being overweight).

Table 1. Descriptive statistics, bivariate correlations, average variance extracted values, and composite
reliability coefficients.

Variables Range M SD 1 2 3 4 5 6 7 AVE CR

Model 1

1. PSB 1–7 5.68 1.15 1 - - - - - - 0.80 0.82

2. PST 1–6 2.02 1.04 −0.50 ** 1 - - - - - 0.71 0.71

3. BPN-S 1–5 4.20 0.68 0.43 ** −0.25 ** 1 - - - - 0.71 0.78

4. BPN-F 1–5 1.64 0.67 −0.26 ** 0.41 ** −0.48 ** 1 - - - 0.76 0.80

5. SDM 1–4 3.44 0.56 0.34 ** −0.35 ** −0.09 * 0.40 ** 1 - - 0.77 0.81

6. NSDM 0–3 0.84 0.57 −0.17 ** 0.26 ** 0.45 ** −0.45 ** −0.18 ** 1 - 0.61 0.70

7. INT 2–5 4.38 0.60 0.18 ** −0.13 ** 0.16 ** −0.17 ** −0.12 * 0.20 ** 1 0.92 0.92
Model 2

1. PSB 2–7 5.60 1.08 1 - - - - - - 0.80 0.81

2. PST 1–6 2.04 0.87 −0.46 ** 1 - - - - - 0.72 0.73

3. BPN-S 2–5 4.09 0.56 0.39 ** −0.26 ** 1 - - - - 0.71 0.77

4. BPN-F 1–5 1.79 0.63 −0.28 ** 0.38 ** −0.59 ** 1 - - - 0.76 0.80

5. SDM 0–4 3.27 0.57 0.29 ** −0.21 ** 0.50 * −0.35 ** 1 - - 0.75 0.80

6. NSDM 0–4 1.09 0.55 −0.14 ** 0.32 ** −0.26 ** 0.52 ** −0.17 ** 1 - 0.62 0.71

7. INT 2–5 4.37 0.63 0.21 ** −0.21 ** 0.10 ** −0.11 ** 0.33 * −0.16 ** 1 0.93 0.93

Note. PSB = perceived supportive behaviors; PST = perceived thwarting behaviors; BPN-S = basic psycholog-
ical needs satisfaction; BPN-F = basic psychological needs frustration; SDM = self-determination motivation;
NSDM = non-self-determined motivation; INT = intention to continue exercise; Model 1: satisfied with their
weigh; Model 2: dissatisfaction from being overweight; * p < 0.05; ** p < 0.01.

The measurement model, comprising the factors of perceived supportive and thwart-
ing behaviors, basic psychological needs satisfaction and frustration, self-determined and
non-self-determined motivation, and intention to continue exercise, demonstrated ade-
quate fit to the data in both models (see Table 2). For Model 1, the confirmatory factor
analysis showed the following: χ2(168) = 564.85, χ2/df = 3.36, CFI = 0.942, TLI = 0.931,
SRMR = 0.072, RMSEA = 0.078 (90% CI: 0.069–0.086). For Model 2, the results were as
follows: χ2(168) = 976.72, χ2/df = 5.81, CFI = 0.931, TLI = 0.922, SRMR = 0.065, RM-
SEA = 0.074 (90% CI: 0.061–0.084). The composite reliability (CR) coefficients for each
factor exceeded the cutoff value (>0.70), indicating good internal consistency. Based on
the measurement model results and reliability analysis, both convergent and discriminant
validity were assessed in each sample. Convergent validity was confirmed, as average
variance extracted (AVE) scores were above the acceptable threshold, as shown in Table 1.
Discriminant validity was also supported, as the squared correlations for each latent vari-
able were lower than the corresponding AVE scores. These results provide preliminary
support for conducting SEM analysis in each sample to examine the direct and indirect
associations among the variables under study. The results from the SEM analysis showed
that the structural model in each sample provided an acceptable fit to the data. For Model
1, the structural equation model showed the following: χ2(178) = 598.01, χ2/df = 3.35,
CFI = 0.921, TLI = 0.911, SRMR = 0.078, RMSEA = 0.068 (90% CI: 0.048–0.086). For Model
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2, the fit indices were as follows: χ2(178) = 668.99, χ2/df = 3.75, CFI = 0.924, TLI = 0.913,
SRMR = 0.078, RMSEA = 0.063 (90% CI: 0.050–0.076).

Table 2. Goodness-of-fit indexes for models analyzed.

Models χ2 df χ2/df B-Sp CFI TLI SRMR RMSEA 90% CI

CFA–Model 1 564.85 168 3.36 0.001 0.942 0.931 0.072 0.078 0.069–0.086

CFA–Model 2 976.72 168 5.81 0.001 0.931 0.922 0.065 0.074 0.061–0.084

SEM–Model 1 598.01 178 3.35 <0.001 0.921 0.911 0.078 0.068 0.048–0.086

SEM–Model 2 668.99 178 3.75 <0.001 0.924 0.913 0.078 0.063 0.050–0.076

Note. CFA = confirmatory factor analysis; SEM = structural equation modeling; χ2 = chi-square; df = degrees of
freedom; χ2/df = normalized chi-square; B-Sp = Bollen–Stine level of significance; CFI = comparative fit index;
TLI = Tucker–Lewis index; SRMR = standardized root mean square residual; RMSEA = root mean square error of
approximation; 90% CI = confidence interval at 90% for RMSEA; Model 1: satisfied with their weigh; Model 2:
dissatisfaction from being overweight.

The structural equation modeling results, illustrated in Figures 1 and 2 and detailed
in Table 3, confirmed the hypothesized model across both samples. The pattern of di-
rect associations revealed two distinct motivational pathways. On one hand, perceived
supportive behaviors (PSBs) were strongly positively associated with basic psychological
needs satisfaction (BPN-S), with standardized coefficients of 0.43 and 0.40 in Model 1 and
2, respectively (p < 0.01). This satisfaction, in turn, showed a strong positive association
with self-determined motivation (SDM; β = 0.53 and 0.54). On the other hand, perceived
thwarting behaviors (PTBs) were strongly linked to basic psychological needs frustration
(BPN-F with a strong association in Model 2 (β = 0.95, p = 0.002). BPN-F was then strongly
and positively associated with non-self-determined motivation (NSDM). Finally, the direct
paths to exercise intention (INT) were significant and opposing: SDM showed a consistent
positive association (β = 0.32 and 0.37), while NSDM was negatively associated with it
(β = −0.17 and −0.09).

 

Figure 1. Model 1: satisfied with their weight. Note. PSB = perceived supportive behaviors;
PST = perceived thwarting behaviors; BPN-S = basic psychological needs satisfaction; BPN-F = basic
psychological needs frustration; SDM = self-determination motivation; NSDM = non-self-determined
motivation; INT = intention to continue exercise; *** = significant path (p < 0.001); ** = significant
path (p < 0.01); * = significant path (p < 0.05).

https://doi.org/10.3390/bs16020208

https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 10 of 18

 

Figure 2. Model 2: Dissatisfaction from being overweight. Note. PSB = perceived supportive
behaviors; PST = perceived thwarting behaviors; BPN-S = basic psychological needs satisfaction;
BPN-F = basic psychological needs frustration; SDM = self-determination motivation; NSDM = non-
self-determined motivation; INT = intention to continue exercise; ** = significant path (p < 0.01);
* = significant path (p < 0.05).

Table 3. Direct and indirect regression paths.

Regression Path
Direct Indirect

β 95% CI p β 95% CI p

Model 1 Model 1

PSB → BPN-S 0.43 0.214, 0.664 0.007 PSB → SDM 0.24 0.145–0.358 0.008

PSB → BPN-F −0.06 −0.202, −0.101 0.040 PSB → NSDM −0.09 −0.187, −0.041 0.028

PST → BPN-S −0.08 −0.241, −0.069 0.038 PSB → INT 0.10 0.047, −0.117 0.003

PST → BPN-F 0.50 0.347, 0.661 0.001 PST → SDM −0.19 −0.379, −0.111 0.022

BPN-S → SDM 0.53 0.393, 0.646 0.002 PST → NSDM 0.25 0.011, 0.579 0.012

BPN-S → NSDM −0.37 −0.620, −0.121 0.003 PST → INT −0.08 −0.175, −0.039 0.033

BPN-F → SDM −0.10 −0.231, −0.009 0.032 BPN-S → INT 0.17 0.114, 0.234 0.018

BPN-F → NSDM 0.58 0.199, 0.856 0.004 BPN-F → INT −0.10 −0.206, −0.010 0.034

SDM → INT 0.32 0.226, 0.416 0.007 - - - -

NSDM → INT −0.17 −0.321, −0.069 0.036 - - - -

Model 2 Model 2

PSB → BPN-S 0.40 0.245, 0.559 0.003 PSB → SDM 0.24 0.116–0.318 0.018

PSB → BPN-F −0.33 −0.556, −0.112 0.027 PSB → NSDM −0.14 −0.112, −0.049 0.026

PST → BPN-S −0.08 −0.241, −0.062 0.041 PSB → INT 0.16 0.098–0.132 0.031

PST → BPN-F 0.53 0.376, 0.703 0.002 PST → SDM −0.22 −0.379, −0.128 0.004

BPN-S → SDM 0.54 0.246, 0.790 0.021 PST → NSDM 0.28 0.117, 0.487 0.001

BPN-S → NSDM −0.19 −0.307, −0.111 0.003 PST → INT −0.11 −0.191, −0.069 0.019

BPN-F → SDM −0.21 −0.231, −0.121 0.032 BPN-S → INT 0.16 0.101, 0.310 0.009

BPN-F → NSDM 0.95 0.673, 0.995 0.002 BPN-F → INT −0.18 −0.112, −0.298 0.010

SDM → INT 0.37 0.242, 0.484 0.003 - - -

NSDM → INT −0.09 −0.212, −0.071 0.036 - - -

Note. PSB = perceived supportive behaviors; PST = perceived thwarting behaviors; BPN-S = basic psycholog-
ical needs satisfaction; BPN-F = basic psychological needs frustration; SDM = self-determination motivation;
NSDM = non-self-determined motivation; INT = intention to continue exercise; Model 1: satisfied with their
weight; Model 2: Dissatisfaction from being overweight.

The analysis of indirect associations revealed significant pathways. Perceived support-
ive behaviors demonstrated a positive indirect association with self-determined motivation
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through basic psychological needs satisfaction, and with intention to continue exercising
through the sequential pathway of needs satisfaction and self-determined motivation. Ad-
ditionally, perceived supportive behaviors showed a negative indirect association with
non-self-determined motivation via basic psychological needs frustration. Conversely,
perceived thwarting behaviors exhibited a significant negative indirect association with
both self-determined motivation and exercise intention through basic psychological needs
frustration and the subsequent motivational pathway. Furthermore, perceived thwarting be-
haviors demonstrated a positive indirect association with non-self-determined motivation
through basic psychological needs frustration. Finally, basic psychological needs satisfac-
tion showed a positive indirect association with exercise intention through self-determined
motivation, while needs frustration demonstrated a negative indirect association with
intention through non-self-determined motivation. These pathways were consistent across
both models, as detailed in Table 3. The results of the sequential multigroup invariance
testing are presented in Table 4. The unconstrained model (UM) demonstrated an ac-
ceptable baseline fit (CFI = 0.912). The imposition of equality constraints revealed the
degree of model invariance across groups (i.e., satisfied with their weight vs. dissatis-
faction with being overweight). Invariance was supported for the measurement weights
(MW; ∆CFI = 0.002), structural weights (SM; ∆CFI = 0.003), structural covariances (SC;
∆CFI = 0.005), and structural residuals (SR; ∆CFI = 0.008), as the change in CFI (∆CFI) for
each step remained below the recommended cutoff of 0.01 (Cheung & Rensvold, 2002).
However, the model constraining the measurement residuals (MRs) yielded a ∆CFI of 0.010,
indicating a potential lack of strict invariance at this level, although the absolute CFI value
(0.902) remained acceptable.

Table 4. Goodness-of-fit indexes for the invariance of the structural model across groups.

Model χ2 df ∆χ2 ∆df p CFI ∆CFI

UM 1893.789 356 - - - 0.912 -
MW 1934.249 370 40.459 14 <0.001 0.910 0.002
SM 1967.440 380 73.650 24 <0.001 0.909 0.003
SC 1982.892 383 89.102 27 <0.001 0.907 0.005
SR 1999.831 388 106.042 32 <0.001 0.904 0.008
MR 2063.900 409 170.111 53 <0.001 0.902 0.010

Note. χ2 = chi-square; ∆χ2 = differences in value of chi-square; ∆df = differences in degrees of freedom; p = level
of significance; CFI = comparative fit index; ∆CFI = differences in the value of the comparative fit index; UM:
unconstrained model; MW: measurement weights; SM: structural weights; SC: structural covariance’s; SR:
structural residuals; MR: measurement residuals.

4. Discussion
The present study tested the integrated hypothesis that satisfaction versus dissatis-

faction with body image (due to being overweight) is associated with distinct, yet psycho-
metrically comparable, motivational pathways within the SDT framework. The results
provide strong and consistent support for this hypothesis, revealing a clear divergence in
the motivational profiles of individuals based on their body image perceptions.

The results reveal a pronounced distinction between the two groups. Participants
satisfied with their body image reported significantly higher levels of perceived need-
supportive behaviors from instructors, greater satisfaction of autonomy, competence, and
relatedness, and more self-determined forms of motivation. In contrast, those dissatisfied
due to being overweight reported higher levels of perceived need-thwarting behaviors,
greater BPN frustration, and higher levels of non-self-determined motivation. This clear
dichotomy is not a set of independent findings but represents the core empirical evidence
for the distinct motivational pathways central to our hypothesis. This pattern aligns with
previous research (Rodrigues et al., 2020a, 2020b; Salvador et al., 2023), indicating that body

https://doi.org/10.3390/bs16020208

https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 12 of 18

image is a core psychological factor associated with distinct motivational profiles among
exercisers. One potential explanation for this divergence lies in cognitive-affective process-
ing (Wang et al., 2025). Individuals with body dissatisfaction may enter exercise settings
with a heightened sensitivity to evaluative cues (Puhl & Heuer, 2010). This disposition is
associated with a tendency to perceive ambiguous instructor feedback as critical, which in
turn correlates with reports of need frustration and non-self-determined motivation.

Delving deeper into these pathways, the structural model reveals that for body-
satisfied individuals, a strongly positive motivational pattern emerges. Their perception
of instructors’ need-supportive behaviors—such as providing meaningful rationales (au-
tonomy support), offering constructive and positive feedback (competence support), and
demonstrating genuine care and connection (relatedness support)—was significantly and
positively associated with BPN satisfaction. This finding resonates strongly with the work
of Van den Berghe et al. (2013), who highlighted the importance of perceived support from
authority figures across contexts. This satisfaction of BPN was strongly and positively asso-
ciated with more self-determined motivation (Rodrigues et al., 2020a, 2020b). According to
SDT, when individuals experience feelings of volition, effectiveness, and connection, they
tend to report greater internalization of the value of exercise and engagement driven by
inherent enjoyment or personal significance (Ryan & Deci, 2017). In our study, this process
was reflected in the finding that self-determined motivation showed a direct and strong
positive association with a greater intention to continue exercising, which aligns with recent
findings by Rodrigues et al. (2020a, 2020b) in the exercise context. Taken together, these
associations form a coherent adaptive pathway—from supportive context to need satisfac-
tion, to self-determined motivation, and finally to stronger persistence intentions—which
align with and provides detailed evidence for one half of our hypothesized model. This
entire observed pathway is aligned with the core propositions of SDT and suggests a
potential route to long-term adherence for a significant portion of the exercising population
(Ntoumanis & Standage, 2009; Rodrigues et al., 2018).

Conversely, for individuals dissatisfied due to being overweight, an equally dis-
tinct but less adaptive pattern was identified. This pattern constitutes the second, mal-
adaptive pathway proposed in our hypothesis. In this group, the perception of need-
thwarting behaviors—such as excessive control, critical feedback, or a lack of personal
connection—was strongly associated with the frustration of their basic psychological needs.
According to SDT, this experience of need frustration is theorized to be linked to mal-
adaptive motivational styles (Ntoumanis et al., 2017). Specifically, BPN frustration was
strongly and positively associated with non-self-determined motivation, including external
regulation (e.g., exercising for rewards or approval) and introjected regulation (e.g., exer-
cising to avoid guilt or shame). This type of motivation is typically fragile and correlates
with negative emotional experiences, higher perceived exertion, and eventual behavioral
dropout (Rodrigues et al., 2018; Teixeira et al., 2012). The significant negative association
between non-self-determined motivation and the intention to continue exercising is a cen-
tral finding for this group and provides critical evidence for the detrimental endpoint of the
maladaptive pathway. One possible interpretation is a self-reinforcing cycle: the experience
of a frustrating social environment in the gym may align with pre-existing body image
concerns, which is in turn associated with a pressured and unpleasant form of motivation.
This motivational profile is then linked to a higher likelihood of discontinuation (Ntouma-
nis et al., 2017). Consequently, individuals reporting this pattern of experiences might be
less likely to access the health and well-being benefits that are often associated with the
development of a more positive body image over time (Salvador et al., 2023).

The meaningful comparison of these motivational pathways is psychometrically sup-
ported by the confirmation of structural invariance for the hypothesized model. The
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analysis established all types of invariances meeting the recommended thresholds for
group comparisons in latent variable modeling (Cheung & Rensvold, 2002). This indicates
that the constructs of perceived interpersonal behaviors, basic psychological needs, and
motivational regulations were measured equivalently across both groups. This method-
ological rigor is essential, as it allows us to confidently interpret the divergent pathways
not as measurement artifacts, but as genuine psychological differences associated with
body image perception, thereby strengthening the evidence for our hypothesis. Specifically,
the same questionnaire items loaded onto their respective latent factors with statistically
equivalent strength in both groups, and the baseline levels of these items were comparable.
Therefore, the observed divergences in the structural model can be confidently interpreted
as genuine differences in psychological experiences and processes, rather than artifacts
of measurement bias or differential item interpretation (Byrne, 2016). This comprehen-
sive level of invariance aligns with rigorous methodological standards in SDT research
(Rodrigues et al., 2021a) and substantiates the premise that body image perception delin-
eates distinct, yet psychometrically comparable, motivational profiles. In other words, the
“rules” of the motivational sequence are the same, but the starting point of body image sig-
nificantly alters how the sequence unfolds and its ultimate outcome regarding persistence
intentions (Ryan & Deci, 2017; Tylka & Homan, 2015).

The clear distinction observed between the two motivational pathways highlights a
consistent association with the perceived interpersonal style of exercise professionals. Their
role extends beyond technical expertise; they can act as key facilitators whose perceived
behavior shows a strong association with a client’s motivational experience (Rodrigues
et al., 2018, 2020a, 2020b). This association may be especially pertinent for clients with body
image dissatisfaction, who might be particularly sensitive to the perceived social climate of
a gym environment (Puhl & Heuer, 2010). For these individuals, a generic approach may be
insufficient. Instead, a deliberate, person-centered, and need-supportive approach is often
recommended in the SDT literature, which could involve the following: fostering autonomy
by offering meaningful choices and acknowledging feelings without judgment (Ryan &
Deci, 2000; Patrick & Williams, 2012); building competence by providing feedback focused
on effort, technique, and personal improvement rather than on appearance (Van den Berghe
et al., 2013; Rodrigues et al., 2021a, 2021b); and enhancing relatedness by demonstrating
empathy and fostering a sense of belonging (Ntoumanis et al., 2017; Rodrigues et al., 2020a,
2020b). The intentional use of such strategies could help clients reframe the experience of
exercise, separating it from external pressures and body-related anxieties (Panão & Carraça,
2020; Tylka & Homan, 2015). This may support a reframing of physical activity as an
opportunity for self-care, mastery, and positive social connection, which is theoretically and
empirically linked to more self-determined motivation (Rodrigues et al., 2018; Teixeira et al.,
2012). Adopting such a supportive approach is aligned with SDT principles and could be
conducive to greater exercise adherence and potentially contribute to overall psychological
well-being (Hagger & Chatzisarantis, 2008; Edmunds et al., 2008; Jankauskiene et al., 2026).

5. Practical Implications
Aligned with the Self-Determination Theory (SDT) framework, this study examined

the relationships between body image perception and key motivational constructs. The
confirmation of two distinct pathways offers clear, integrated insights for practice. The
observed associative patterns offer insights for exercise and health professionals, suggest-
ing that interpersonal behaviors perceived as supportive of autonomy, competence, and
relatedness are correlated with more adaptive motivational profiles and a stronger intent
to maintain physical activity (Rodrigues et al., 2020a, 2020b). These findings underscore
a potential link between professional conduct and client motivation. Beyond the fitness
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context, the observed associations could inform health promotion and clinical practice.
Understanding these motivational correlations may aid healthcare providers in designing
more patient-centered interventions (Patrick & Williams, 2012). Integrating principles
from SDT into healthcare could provide a framework to support patients’ self-determined
motivation, which has been associated with better adherence to health behaviors in prior
research (Ntoumanis et al., 2021; Teixeira et al., 2012; Jankauskiene et al., 2026).

From a public health and clinical perspective, fostering environments that align with
SDT principles is a strategy consistent with efforts to enhance engagement in physical activ-
ity (Guthold et al., 2018, 2020). Such environments could potentially contribute to broader
public health goals, including the management of chronic conditions (Lee et al., 2012; Wang
et al., 2025). Furthermore, creating supportive, non-judgmental settings may help address
some of the adverse psychological correlations of body dissatisfaction and promote well-
being (Puhl & Heuer, 2010; Van den Berghe et al., 2013). Encouraging autonomy-supportive
communication styles could also be a relevant consideration for reducing perceived weight-
related stigma and strengthening therapeutic alliances (Puhl & Heuer, 2010). In summary,
these findings lend support to a motivationally informed, patient-centered perspective in
healthcare (Jankauskiene et al., 2026). By considering the role of perceived need-supportive
interactions and self-determined motivation, healthcare professionals may find value in de-
veloping interventions informed by these principles (Hagger & Chatzisarantis, 2008). This
approach aligns with global health priorities emphasizing prevention, self-management,
and empowerment (Bull et al., 2020).

6. Limitations and Conclusions
6.1. Limitations and Future Research Directions

This study provides important insights but must be interpreted within the context of
its limitations, which also charts a course for future inquiry.

The cross-sectional design precludes definitive causal conclusions. While the hypothe-
sized pathways are grounded in Self-Determination Theory, longitudinal or experimental
studies are needed to verify causal direction and temporal dynamics, such as how fluctua-
tions in body image influence motivational processes over time.

Generalizability is constrained by the sample of gym-goers, excluding individuals
from other exercise contexts (e.g., home, outdoor, sports clubs). Future research should
test the model in more diverse settings. The operationalization of body image as a dichoto-
mous group based on the Stunkard scale difference score, while justified, results in a loss
of information regarding the intensity of dissatisfaction and excludes individuals with
“lean dissatisfaction”. Thus, findings are specific to the contrast with overweight-related
dissatisfaction.

The reliance on self-report measures introduces potential biases like social desirability
and common method variance. Key behavioral variables, such as detailed exercise volume
and modality, were not specified or controlled for, which could confound motivational dif-
ferences. Future studies would benefit from objective behavioral data (e.g., accelerometers,
attendance records). Furthermore, interpersonal behaviors were assessed solely through
participant perception, which captures the psychologically salient experience but not the
instructors’ objective behaviors.

Finally, while measured, demographic variables like gender and age were not tested
as moderators within the model, as the analytical focus was on the core pathways between
body image groups. This limits generalizability across subgroups. Future studies should in-
vestigate these and other contextual moderators, such as whether the exercise environment
promotes an “idealized body” imagery, to enable more tailored intervention strategies.

https://doi.org/10.3390/bs16020208

https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 15 of 18

6.2. Conclusions

Despite these limitations, the study yields robust and clear conclusions. The establish-
ment of measurement invariance confirms that the constructs were measured equivalently
across groups, allowing for a confident interpretation of the distinct motivational path-
ways observed.

The results reveal a systematic divergence in motivational experiences based on body
image perception. Individuals satisfied with their body image tended to perceive their
exercise instructors as more need-supportive. This perception was associated with greater
satisfaction of their basic psychological needs for autonomy, competence, and relatedness,
which in turn fostered more self-determined motivation and a stronger intention to per-
sist with exercise. This pattern represents the adaptive, health-promoting motivational
sequence outlined by Self-Determination Theory.

Conversely, individuals dissatisfied due to being overweight reported a markedly
different pathway. They perceived more need-thwarting behaviors from instructors, which
was associated with higher frustration of their basic psychological needs. This state of
need frustration was linked to less self-determined motivation and, ultimately, a weaker
intention for long-term exercise persistence.

In conclusion, this study successfully integrates body image as a key antecedent within
the SDT framework, demonstrating that it is associated with individuals embarking on
divergent motivational journeys through the exercise environment. Crucially, the model’s
structural consistency across groups suggests that the core psychological process—from
social perception to motivation—is universal. This reinforces the broad relevance of need-
supportive principles. The findings strongly indicate that instructional approaches deliber-
ately designed to foster autonomy, competence, and relatedness are vital. Such approaches
are not only associated with better motivational outcomes but may be particularly crucial
for supporting exercisers struggling with body image dissatisfaction, helping to steer them
away from a frustrating pathway and towards a more sustainable and self-determined
form of exercise engagement.

Author Contributions: R.S. and D.M. conceived this manuscript and led the writing team. R.S. and
D.M. conducted the study search, data analysis and interpretation of data, and drafted the Results
section. D.M., R.J.-C., L.N. and R.R.-G. made substantial contributions to the Discussion section. R.S.,
R.R.-G., D.M., L.N. and R.J.-C. revised the entire manuscript and made important contributions in
various sections. All authors have read and agreed to the published version of the manuscript.

Funding: Rogério Salvador and Diogo Monteiro were supported by national funds through the
Portuguese Foundation for Science and Technology, I.P., under the project UID04045/2020.

Institutional Review Board Statement: The study was conducted in accordance with the Declaration
of Helsinki and approved by the Ethics Committee of the University of Extremadura (protocol code
n.º 61/2022). For aspects not covered by this approval, the study was considered exempt from
requiring additional institutional review board approval.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The datasets used and/or analyzed during the current study are
available from the corresponding author upon reasonable request.

Acknowledgments: The data of this study were collected within the scope of the first author’s Doc-
toral project. Therefore, this paper employs the same variables as Lucio’s work, titled “Relationship
between Interpersonal Behavior, Basic Psychological Needs, and Intention among Gym Exercise
Practitioners Satisfied and Dissatisfied with Their Body Image Due to Excess Weight” authored by
Lucio Sebastian Vivanco Naranjo, defended at the Polytechnic of Leira in 11 March 2023, under

https://doi.org/10.3390/bs16020208

https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 16 of 18

the supervision of Diogo Manuel Teixeira Monteiro and co-supervision of Rogério Paulo Joaquim
Salvador, although it remains an unpublished manuscript.

Conflicts of Interest: The authors declare no conflicts of interest.

References
Ajzen, I. (2006). Constructing a theory of planned behavior questionnaire (pp. 1–12). Available online: http://www.people.umass.edu/

aizen/pdf/tpb.measurement.pdf (accessed on 10 April 2025).
Avalos, L., Tylka, T. L., & Wood-Barcalow, N. (2005). The body appreciation scale: Development and psychometric evaluation. Body

Image, 2(3), 285–297. [CrossRef]
Brunet, J., Sabiston, C., Castonguay, A., Ferguson, L., & Bessette, N. (2012). The association between physical self-discrepancies and

women’s physical activity: The mediating role of motivation. Journal of Sport & Exercise Psychology, 34(1), 102–123. [CrossRef]
Brunet, J., & Sabiston, C. M. (2009). Social physique anxiety and physical activity: A self-determination theory perspective. Psychology

of Sport and Exercise, 10(3), 329–335. [CrossRef]
Bull, F. C., Al-Ansari, S. S., Biddle, S., Borodulin, K., Buman, M. P., Cardon, G., Carty, C., Chaput, J. P., Chastin, S., Chou, R., Dempsey, P.

C., DiPietro, L., Ekelund, U., Firth, J., Friedenreich, C. M., Garcia, L., Gichu, M., Jago, R., Katzmarzyk, P. T., . . . Willumsen, J. F.
(2020). World Health Organization 2020 guidelines on physical activity and sedentary behaviour. British Journal of Sports Medicine,
54(24), 1451–1462. [CrossRef]

Byrne, B. M. (2016). Structural equation modeling with AMOS: Basic concepts, applications, and programming (3rd ed.). Routledge. [CrossRef]
Cash, T. F. (2004). Body image: Past, present, and future. Body Image, 1(1), 1–5. [CrossRef] [PubMed]
Chen, B., Vansteenkiste, M., Beyers, W., Boone, L., Deci, E. L., Van der Kaap-Deeder, J., Duriez, B., Lens, W., Matos, L., Mouratidis,

A., Ryan, R. M., Sheldon, K. M., Soenens, B., Van Petegem, S., & Verstuyf, J. (2015). Basic psychological need satisfaction, need
frustration, and need strength across four cultures. Motivation and Emotion, 39, 216–236. [CrossRef]

Cheung, G. W., & Rensvold, R. B. (2002). Evaluating goodness-of-fit indexes for testing measurement invariance. Structural Equation
Modeling, 9(2), 233–255. [CrossRef]

Cid, L., Monteiro, D., Teixeira, D., Teques, P., Alves, S., Moutão, J., Silva, M., & Palmeira, A. (2018). The behavioral regulation in exercise
questionnaire (BREQ-3) portuguese-version: Evidence of reliability, validity and invariance across gender. Frontiers in Psychology,
9, 1940. [CrossRef]

Deci, E. L., Olafsen, A. H., & Ryan, R. M. (2017). Self-determination theory in work organizations: The state of a science. Annual Review
of Organizational Psychology and Organizational Behavior, 4, 19–43. [CrossRef]

Deci, E. L., & Ryan, R. M. (2000). The “what” and “why” of goal pursuits: Human needs and the self-determination of behavior.
Psychological Inquiry, 11(4), 227–268. [CrossRef]

Edmunds, J., Ntoumanis, N., & Duda, J. L. (2008). Testing a self-determination theory-based teaching style intervention in the exercise
domain. European Journal of Social Psychology, 38(2), 375–388. [CrossRef]

European Commission. (2022). Sports and physical activity (Special Eurobarometer 525). European Commission.
Guthold, R., Stevens, G. A., Riley, L. M., & Bull, F. C. (2018). Worldwide trends in insufficient physical activity from 2001 to 2016:

A pooled analysis of 358 population-based surveys with 1·9 million participants. The Lancet Global Health, 6(10), e1077–e1086.
[CrossRef] [PubMed]

Guthold, R., Stevens, G. A., Riley, L. M., & Bull, F. C. (2020). Global trends in insufficient physical activity among adolescents: A pooled
analysis of 298 population-based surveys with 1·6 million participants. The Lancet Child & Adolescent Health, 4(1), 23–35. [CrossRef]

Hagger, M. S., & Chatzisarantis, N. L. D. (2008). Self-determination theory and the psychology of exercise. International Review of Sport
and Exercise Psychology, 1(1), 79–103. [CrossRef]

Hair, J., Babin, B., Anderson, R., & Black, W. (2019). Multivariate data analysis (8th ed.). Pearson Educational.
Jacinto, M., Monteiro, D., Cid, L., Teixeira, D. S., Matos, R., Antunes, R., & Rodrigues, F. (2024). Measuring need-supportive and

need-thwarting behaviors among athletes from different sports: Scale validity and reliability. Measurement in Physical Education
and Exercise Science, 28(2), 191–205. [CrossRef]

Jankauskiene, R., Balciuniene, V., Rutkauskaite, R., & Baceviciene, M. (2026). Sustainability of positive body image changes one year
after exercise interventions in young women: A quasi-experimental study. Behavioral Sciences, 16(1), 83. [CrossRef]

Kline, R. B. (2016). Principles and practice of structural equation modeling (4th ed.). The Guilford Press.
Lee, I. M., Shiroma, E. J., Lobelo, F., Puska, P., Blair, S. N., Katzmarzyk, P. T., & Lancet Physical Activity Series Working Group.

(2012). Effect of physical inactivity on major non-communicable diseases worldwide: An analysis of burden of disease and life
expectancy. The Lancet, 380(9838), 219–229. [CrossRef]

Markland, D., & Tobin, V. (2004). A modification to the behavioural regulation in exercise questionnaire to include an assessment of
amotivation. Journal of Sport & Exercise Psychology, 26(2), 191–196. [CrossRef]

https://doi.org/10.3390/bs16020208

http://www.people.umass.edu/aizen/pdf/tpb.measurement.pdf
http://www.people.umass.edu/aizen/pdf/tpb.measurement.pdf
https://doi.org/10.1016/j.bodyim.2005.06.002
https://doi.org/10.1123/jsep.34.1.102
https://doi.org/10.1016/j.psychsport.2008.11.002
https://doi.org/10.1136/bjsports-2020-102955
https://doi.org/10.4324/9781315757421
https://doi.org/10.1016/S1740-1445(03)00011-1
https://www.ncbi.nlm.nih.gov/pubmed/18089136
https://doi.org/10.1007/s11031-014-9450-1
https://doi.org/10.1207/S15328007SEM0902_5
https://doi.org/10.3389/fpsyg.2018.01940
https://doi.org/10.1146/annurev-orgpsych-032516-113108
https://doi.org/10.1207/S15327965PLI1104_01
https://doi.org/10.1002/ejsp.463
https://doi.org/10.1016/S2214-109X(18)30357-7
https://www.ncbi.nlm.nih.gov/pubmed/30193830
https://doi.org/10.1016/s2352-4642(19)30323-2
https://doi.org/10.1080/17509840701827437
https://doi.org/10.1080/1091367X.2023.2296398
https://doi.org/10.3390/bs16010083
https://doi.org/10.1016/S0140-6736(12)61031-9
https://doi.org/10.1123/jsep.26.2.191
https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 17 of 18

Marsh, H. W., Wen, Z., & Hau, K. T. (2004). Structural equation models of latent interactions: Evaluation of alternative estimation
strategies and indicator construction. Psychological Methods, 9(3), 275–300. [CrossRef]

Monteiro, D., Teixeira, D. S., Morales-Sánchez, V., Chica-Merino, E., Matos, R., Amaro, N., Antunes, R., & Jacinto, M. (2025). The
relationship between perceived coaches interpersonal behaviors, basic psychological needs, behavioral regulation, and intentions
towards sport persistence. International Journal of Sports Science & Coaching. Advance online publication. [CrossRef]

Nevitt, J., & Hancock, G. R. (2001). Performance of bootstrapping approaches to model test statistics and parameter standard error
estimation in structural equation modeling. Structural Equation Modeling: A Multidisciplinary Journal, 8(3), 353–377. [CrossRef]

Ntoumanis, N., Ng, J. Y. Y., Prestwich, A., Quested, E., Hancox, J. E., Thøgersen-Ntoumani, C., Deci, E. L., Ryan, R. M., Lonsdale, C., &
Williams, G. C. (2021). A meta-analysis of self-determination theory-informed intervention studies in the health domain: Effects
on motivation, health behavior, physical, and psychological health. Health Psychology Review, 15(2), 214–244. [CrossRef]

Ntoumanis, N., & Standage, M. (2009). Motivation in physical education classes: A self-determination theory perspective. Theory and
Research in Education, 7(2), 194–202. [CrossRef]

Ntoumanis, N., Thøgersen-Ntoumani, C., Quested, E., & Hancox, J. (2017). The effects of training group exercise class instructors
to adopt a motivationally adaptive communication style. Scandinavian Journal of Medicine & Science in Sports, 27(9), 1026–1034.
[CrossRef]

Panão, I., & Carraça, E. V. (2020). Effects of exercise motivations on body image and eating habits/behaviours: A systematic review.
Nutrition & Dietetics, 77(1), 41–59. [CrossRef]

Patrick, H., & Williams, G. C. (2012). Self-determination theory: Its application to health behavior and complementarity with
motivational interviewing. International Journal of Behavioral Nutrition and Physical Activity, 9, 18. [CrossRef] [PubMed]

Pereira, É. F., Graup, S., Lopes, A. D. S., Borgatto, A. F., & Daronco, L. S. E. (2009). Percepção da imagem corporal de crianças e
adolescentes com diferentes níveis socio-econômicos na cidade de Florianópolis, Santa Catarina, Brasil. Revista Brasileira de Saúde
Materno Infantil, 9(3), 253–262. [CrossRef]

Puhl, R. M., & Heuer, C. A. (2010). Obesity stigma: Important considerations for public health. American Journal of Public Health, 100(6),
1019–1028. [CrossRef]

Rhodes, R. E., & Kates, A. (2015). Can the affective response to exercise predict future motives and physical activity behavior?
A systematic review of published evidence. Annals of Behavioral Medicine, 49(5), 715–731. [CrossRef]

Rocchi, M., Pelletier, L. G., Cheung, S., Baxter, D., & Beaudry, S. (2017). Assessing need-supportive and need-thwarting interpersonal
behaviours: The Interpersonal Behaviours Questionnaire (IBQ). Personality and Individual Differences, 104, 423–433. [CrossRef]

Rodrigues, F., Bento, T., Cid, L., Neiva, H. P., Teixeira, D., Moutão, J., Marinho, D. A., & Monteiro, D. (2018). Can interpersonal behavior
influence the persistence and adherence to physical exercise practice in adults? A systematic review. Frontiers in Psychology, 9,
2141. [CrossRef]

Rodrigues, F., Hair, J. F., Neiva, H. P., Teixeira, D. S., Cid, L., & Monteiro, D. (2019a). The basic psychological need satisfaction and
frustration scale in exercise (BPNSFS-E): Validity, reliability, and gender invariance in portuguese exercisers. Perceptual and Motor
Skills, 126(5), 949–972. [CrossRef]

Rodrigues, F., Monteiro, D., Teixeira, D. S., & Cid, L. (2020a). Exercise professionals role on exercise adherence in Portugal: The
importance of need-supportive behaviors and motivational climates. Motricidade, 16(4), 420–431. [CrossRef]

Rodrigues, F., Pelletier, L. G., Neiva, H. P., Teixeira, D. S., Cid, L., & Monteiro, D. (2021a). Initial validation of the Portuguese version of
the interpersonal behavior questionnaire (IBQ & IBQ-Self) in the context of exercise: Measurement invariance and latent mean
differences. Current Psychology, 40(8), 4040–4051. [CrossRef]

Rodrigues, F., Pelletier, L. G., Rocchi, M., Neiva, H. P., Teixeira, D. S., Cid, L., Silva, L., & Monteiro, D. (2021b). Trainer-exerciser
relationship: The congruency effect on exerciser psychological needs using response surface analysis. Scandinavian Journal of
Medicine & Science in Sports, 31(1), 226–241. [CrossRef]

Rodrigues, F., Teixeira, D. S., Cid, L., Machado, S., & Monteiro, D. (2019b). The role of dark-side of motivation and intention to continue
in exercise: A self-determination theory approach. Scandinavian Journal of Psychology, 60(6), 585–595. [CrossRef]

Rodrigues, F., Teixeira, D. S., Neiva, H. P., Cid, L., & Monteiro, D. (2020b). The bright and dark sides of motivation as predictors of
enjoyment, intention, and exercise persistence. Scandinavian Journal of Medicine & Science in Sports, 30(4), 787–800. [CrossRef]

Ryan, R. M., & Deci, E. L. (2000). Self-determination theory and the facilitation of intrinsic motivation, social development, and
well-being. American Psychologist, 55(1), 68–78. [CrossRef]

Ryan, R. M., & Deci, E. L. (2017). Self-determination theory: Basic psychological needs in motivation, development, and wellness. Guilford
Publications.

Salvador, R., Monteiro, D., Rebelo-Gonçalves, R., & Jiménez-Castuera, R. (2023). Interpersonal behavior, basic psychological needs,
motivation, eating behavior and body image in gym/fitness exercisers: A systematic review. Sustainability, 15(20), 14914.
[CrossRef]

Sarwer, D. B., Thompson, J. K., & Cash, T. F. (2005). Body image and obesity in adulthood. Psychiatric Clinics of North America, 28(1),
69–87. [CrossRef]

https://doi.org/10.3390/bs16020208

https://doi.org/10.1037/1082-989X.9.3.275
https://doi.org/10.1177/17479541251378385
https://doi.org/10.1207/S15328007SEM0803_2
https://doi.org/10.1080/17437199.2020.1718529
https://doi.org/10.1177/1477878509104324
https://doi.org/10.1111/sms.12713
https://doi.org/10.1111/1747-0080.12575
https://doi.org/10.1186/1479-5868-9-18
https://www.ncbi.nlm.nih.gov/pubmed/22385676
https://doi.org/10.1590/S1519-38292009000300004
https://doi.org/10.2105/AJPH.2009.159491
https://doi.org/10.1007/s12160-015-9704-5
https://doi.org/10.1016/j.paid.2016.08.034
https://doi.org/10.3389/fpsyg.2018.02141
https://doi.org/10.1177/0031512519863188
https://doi.org/10.6063/motricidade.21120
https://doi.org/10.1007/s12144-019-00374-y
https://doi.org/10.1111/sms.13825
https://doi.org/10.1111/sjop.12582
https://doi.org/10.1111/sms.13617
https://doi.org/10.1037/0003-066X.55.1.68
https://doi.org/10.3390/su152014914
https://doi.org/10.1016/j.psc.2004.09.002
https://doi.org/10.3390/bs16020208


Behav. Sci. 2026, 16, 208 18 of 18

Scagliusi, F. B., Alvarenga, M., Polacow, V. O., Cordás, T. A., de Oliveira Queiroz, G. K., Coelho, D., Philippi, S. T., & Lancha, A. H., Jr.
(2006). Concurrent and discriminant validity of the Stunkard’s figure rating scale adapted into Portuguese. Appetite, 47(1), 77–82.
[CrossRef] [PubMed]

Teixeira, P. J., Carraça, E. V., Markland, D., Silva, M. N., & Ryan, R. M. (2012). Exercise, physical activity, and self-determination theory:
A systematic review. International Journal of Behavioral Nutrition and Physical Activity, 9, 78. [CrossRef] [PubMed]

Tylka, T. L., & Homan, K. J. (2015). Exercise motives and positive body image in physically active college women and men: Exploring
an expanded acceptance model of intuitive eating. Body Image, 15, 90–97. [CrossRef]

Van den Berghe, L., Soenens, B., Vansteenkiste, M., Aelterman, N., Cardon, G., Tallir, I. B., & Haerens, L. (2013). Observed need-
supportive and need-thwarting teaching behavior in physical education: Do teachers’ motivational orientations matter? Psychology
of Sport and Exercise, 14(5), 650–661. [CrossRef]

Vansteenkiste, M., Ryan, R. M., & Soenens, B. (2020). Basic psychological need theory: Advancements, critical themes, and future
directions. Motivation and Emotion, 44(1), 1–31. [CrossRef]

Wang, N., Guan, Q., Yin, Z., Zhou, S., & Zhou, W. (2025). Outcome expectations on physical activity: The roles of body appreciation
and health status. Behavioral Sciences, 15(3), 394. [CrossRef]

Westland, J. C. (2010). Lower bounds on sample size in structural equation modeling. Electronic Commerce Research and Applications,
9(6), 476–487. [CrossRef]

Williams, J., & MacKinnon, D. P. (2008). Resampling and distribution of the product methods for testing indirect effects in complex
models. Structural Equation Modeling: A Multidisciplinary Journal, 15(1), 23–51. [CrossRef]

Yan, J., Ren, H., Wang, C., Zhou, K., & Hamilton, X. D. (2024). The impact of exercise cognition on exercise behaviors: The mediating
role of the satisfaction of basic psychological needs in exercise for adolescents. Behavioral Sciences, 14(7), 574. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.3390/bs16020208

https://doi.org/10.1016/j.appet.2006.02.010
https://www.ncbi.nlm.nih.gov/pubmed/16750589
https://doi.org/10.1186/1479-5868-9-78
https://www.ncbi.nlm.nih.gov/pubmed/22726453
https://doi.org/10.1016/j.bodyim.2015.07.003
https://doi.org/10.1016/j.psychsport.2013.04.006
https://doi.org/10.1007/s11031-019-09818-1
https://doi.org/10.3390/bs15030394
https://doi.org/10.1016/j.elerap.2010.07.003
https://doi.org/10.1080/10705510701758166
https://doi.org/10.3390/bs14070574
https://doi.org/10.3390/bs16020208

	Introduction 
	Research Background and Problem Statement 
	Theoretical Framework and Key Constructs 
	Research Gap and Necessity of the Study 
	Research Questions 
	Literature Review and Hypothesis Development 
	Aim and Contribution 

	Materials and Methods 
	Participants 
	Instruments 
	Data Analysis 

	Results 
	Discussion 
	Practical Implications 
	Limitations and Conclusions 
	Limitations and Future Research Directions 
	Conclusions 

	References

