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RESUMEN

La investigacion ha demostrado repetidamente que la diversion es un predictor relevante de la adherencia a la
actividad fisica (AF). En consecuencia, una medida adecuada de la diversién es necesaria para el avance adecuado
de la investigacion de la adherencia a la AF, con la Physical Activity Enjoyment Scale (PACES) cumpliendo
comunmente este papel. Sin embargo, hasta ahora no se ha desarrollado una versién en portugués de la PACES
original, lo que limita la investigacién sobre el disfrute en este idioma. Como tal, este estudio tuvo como objetivo
traducir y validar la primera versién Europea Portuguesa de 18 items de la PACES. Un total de 360 participantes
(192 hombres), con edades comprendidas entre 19 y 73 afios (M = 37.54; SD = 13.76), participaron en este estudio.
Se utilizo el analisis factorial confirmatorio para probar las propiedades psicométricas con el software SPSS v. 27.0
y AMOS 23.0. También se realizaron analisis de fiabilidad compuesta, validez convergente, validez concurrente e
invarianza de sexo. EI modelo demostr6 un ajuste adecuado para la muestra del estudio. Ademas, se alcanzaron la
fiabilidad compuesta y la validez convergente y concurrente. También se confirmé la invarianza de sexo,
asegurando una medicién adecuada tanto con varones como con mujeres. EI PACES Europeo Portugués de 18
items es un instrumento valido, fiable e invariante de sexo para medir la diversion en la AF. Se espera que este
cuestionario permita la investigacion hacia la adherencia a la AF. Futuros estudios deberan probar las propiedades
psicométricas del PACES, particularmente con diferentes muestras y en exploraciones mas amplias del constructo
de la diversion.

Palabras clave: medicion de la diversion; afecto; analisis factorial confirmatorio; adherencia a la actividad fisica;
analisis multigrupo.
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ABSTRACT

Research has repeatedly demonstrated that enjoyment is a relevant predictor of physical activity (PA) adherence.
Accordingly, adequate enjoyment measurement is necessary for the proper advancement of PA adherence research,
with the Physical Activity Enjoyment Scale (PACES) commonly fulfilling this role. However, no European
Portuguese version of the original PACES has been developed so far, limiting enjoyment research in this language.
As such, this study aimed to translate and validate the first 18-item European Portuguese version of the PACES. A
total of 360 participants (192 males), with ages ranging from 19 to 73 years old (M = 37.54; SD = 13.76),
participated in this study. Confirmatory factor analysis was used to test the psychometric properties with the SPSS
v. 27.0 and AMOS 23.0 software. Composite reliability, convergent and concurrent validity, and sex invariance
analyses were also conducted. The model demonstrated an adequate fit adjustment for the study’s sample.
Additionally, composite reliability and both convergent and concurrent validity were achieved. Sex invariance was
also confirmed, assuring adequate measurement with both males and females. The 18-item European Portuguese
PACES is a valid, reliable, and sex-invariant instrument to measure enjoyment in PA. It is expected that this
questionnaire will enable research towards PA adherence. Future studies should further test the psychometric
properties of the PACES, particularly with different samples and in more comprehensive explorations of the
enjoyment construct.

Keywords: enjoyment measurement; affect; confirmatory factor analysis; physical activity adherence; multi-group
analysis.

RESUMO

A investigacdo cientifica tem demonstrado repetidamente que o divertimento é um preditor relevante da adesao a
atividade fisica (AF). Assim, uma medida adequada do divertimento é necessaria para 0 avango da investigacéo
sobre a adesdo a AF, com a Physical Activity Enjoyment Scale (PACES) a desempenhar comummente esta fungéo.
No entanto, até a data, ndo foi desenvolvida uma versdo Europeia Portuguesa do PACES original, o que limita a
investigacdo do divertimento nesta lingua. Por conseguinte, este estudo teve como objetivo traduzir e validar a
primeira versdo Europeia Portuguesa de 18 itens do PACES. Um total de 360 participantes (192 do sexo
masculino), com idades compreendidas entre os 19 e os 73 anos (M = 37.54; DP = 13.76), participaram neste
estudo. A analise fatorial confirmatéria foi utilizada para testar as propriedades psicométricas com o software SPSS
v. 27.0 e AMOS 23.0. Foram também efetuadas andlises de fiabilidade composita, validade convergente, validade
concorrente e invariancia entre sexos. O modelo demonstrou um ajuste adequado para a amostra em estudo.
Adicionalmente, foi atingida a fiabilidade composita e a validade convergente e concorrente. A invariancia entre
sexos também foi confirmada, assegurando uma medi¢do adequada tanto para o sexo masculino como para o
feminino. O PACES Europeu Portugués de 18 itens é um instrumento valido, fidvel e invariante em relacdo ao sexo
na medi¢do do divertimento na AF. Espera-se que este questionario potencie a investigacdo sobre a adesdo a AF.
Estudos futuros deverdo expandir a testagem das propriedades psicométricas do PACES, nomeadamente com
diferentes amostras e em exploragdes mais amplas do constructo do divertimento.

Palavras chave: medicdo do divertimento; afetos; anélise fatorial confirmatéria; adeséo a atividade fisica; anélise
multigrupos.

INTRODUCTION

Decades of scientific literature have established physical activity (PA) and its different manifestations as crucial for
physical and mental health (American College of Sports Medicine, 2021; Pedersen & Saltin, 2015; Warburton &
Bredin, 2017). Paradoxically, PA adherence remains elusive worldwide (Sperandei et al., 2016; The Lancet, 2021,
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World Health Organization, 2022). As such, identifying relevant determinants and effective behavior change
strategies that result in more impactful levels of PA adoption and maintenance is paramount.

Contemporary research on behavior change has increased its focus on affect (Dukes et al., 2021). Indeed, an
increasing number of studies have demonstrated the predictive value of affect and affect-related variables for PA
adherence (Ekkekakis et al., 2011; Rhodes & Kates, 2015; Williams, 2008). One of these relevant affect-related
variables is enjoyment, which is characterized as generalized feelings of pleasure and satisfaction (Moore et al.,
2009). More specifically concerning PA, enjoyment can be considered a positively valenced emaotion, directed
towards the PA associated with feelings of pleasure, joy, and fun (Chen et al., 2021; Jekauc et al., 2020) or as a
mixture of affective experiences and consequent cognitive appraisals (Ekkekakis et al., 2018). Overall, enjoyment
can be considered a construct encompassing both affective and reflective characteristics (Stevens et al., 2020) that
can be identified in the well-being literature (Davidson, 2018) close to constructs such as intrinsic motivation (Deci
& Ryan, 1985) and the state of flow (Czikszentmihalyi, 1990). In PA research, enjoyment has been associated with
habit formation, intention to continue exercising (Rodrigues et al., 2020a; Teixeira et al., 2022), and intrinsic
motivation (Nielsen et al., 2014), and it has been identified as a relevant predictor of PA adherence (Allender et al.,
2006; Gardner et al., 2017; Rodrigues et al., 2020b).

Many instruments have been used throughout the years to measure the perception of enjoyment towards PA. For
instance, Kendzierski & DeCarlo (1991) created the Physical Activity Enjoyment Scale (PACES), an 18-item
instrument where answers are given on a seven-point bipolar Likert scale that uses antithetically worded statements
(e.g., “I enjoy it — I hate it”). Other examples are the four-item Exercise Motives Scale developed by Markland &
Hardy (1993) to measure joy during exercise and a single-item instrument used to assess enjoyment by DilLorenzo
et al. (1998) (although with a lack of evidence on its validity and reliability). In the years following its initial
validation (Kendzierski & DeCarlo, 1991), PACES became one of the most commonly used instruments to
measure enjoyment, resulting in several adaptations of its original version (Nasuti & Rhodes, 2013; Rhodes et al.,
2009; Stevens et al., 2020).

These new versions received several modifications, sometimes becoming shorter and, in some cases, using a
unipolar scale instead of the original bipolar one. For example, Motl et al. (2001) used a 16-item adaptation, with
answers being given on a five-point unipolar Likert scale ranging from 1 (“Disagree a lot”) to 5 (“Agree a lot”).
This version of the PACES was validated for adolescent girls (Motl et al., 2001) and later for children (Moore et
al., 2009). Later, Dishman et al. (2005) opted to shorten this second version of the PACES to seven items, creating
the first short version of the PACES. Another short version was used by Raedeke (2007), presenting only eight
items but retaining the original’s bipolar properties. A third short version of the PACES was later developed by
Mullen et al. (2011) opting to create a new eight-item short version (PACES-8). This version presented a seven-
point Likert scale ranging from 1 (“/t’s no fun at all”’) to 7 (“It’s a lot of fun”). Lastly, Chen et al. (2021) developed
the shortest version of the PACES to date (PACES-S), presenting an instrument with five items (e.g., “I enjoy it”)
answered with a five-point unipolar Likert scale ranging from 1 (“Strongly disagree”) to 5 (“Strongly agree”). In
sum, the PACES has received considerable attention throughout the years, with researchers trying to understand
how to better use and refine this instrument.

Concerning the usage of the PACES in countries where English is not the primary language, several different
versions have been translated and validated. For instance, the 16-item version by Motl et al.(2001) has been
translated into German (Jekauc et al., 2013), Spanish (Moreno et al., 2014), and Thai (Khongrassame et al., 2023),
while the PACES-8 (Mullen et al., 2011) has been translated into Mandarin (Chung & Leung, 2019). Regarding
Portuguese versions, a total of three studies have attempted to test the psychometric properties of the PACES-8
(Monteiro et al., 2017; Rodrigues et al., 2021; Teques et al., 2020). The first was a translation and validation study
by Monteiro et al. (2017) with a sample of Portuguese athletes. A second translation and validation was carried out
by Teques et al. (2020) with a sample of fitness group exercisers. Later, Rodrigues et al. (2021) further tested the
PACES-8 aiming to explore its dimensionality. Following a novelty approach, two correlated but distinct
dimensions of enjoyment were considered for these analyses and showed a better fit than the unidimensional
model, leaving suggestions that the concept of enjoyment could be more complex than previously thought and
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needed to be further explored. In addition to these Portuguese European versions, a translation and validation of the
18-item PACES (Kendzierski & DeCarlo, 1991) to Brazilian Portuguese was also conducted by Alves et al. (2019),
opting to use the original version instead of the PACES-8.

Although the last few years have provided a considerable number of Portuguese PACES versions and the testing of
their psychometric properties, some limitations for the proper measurement of enjoyment in the Portuguese
language remain. One is the absence of a European Portuguese version of the original 18-item PACES
(Kendzierski & DeCarlo, 1991). Such an effort is needed considering that cultural differences tend to influence the
way the instrument is understood and answered, something already noticed in other related samples and
instruments (e.g., PRETIE-Q-PT Portuguese vs. Brazilian Portuguese; Teixeira et al., 2023). In addition, some
issues can be identified in the translation and validation of other versions of the PACES. For example, in Monteiro
et al. (2017), the original seven-point bipolar scale of the PACES-8 (Mullen et al., 2011) was not retained, using
instead the five-point unipolar scale of the 16-item PACES by Motl et al. (2001). This resulted in a hybrid version
that neither follows the works of Mullen et al. (2011) nor Motl et al. (2001) thoroughly. Furthermore, the departure
from the bipolar to a unipolar scale implies a change in fundamental theoretical assumptions of the measured
construct (i.e., enjoyment), no longer reflecting the assumption of bipolarity that enjoyment presented in the
original PACES (Kendzierski & DeCarlo, 1991). Researchers should ensure the integrity of the conceptual
foundations of the tested constructs and let these guide them in their methodological and statistical decisions (Cid
et al., 2022; Hair, 2019). As such, despite each making valuable contributions to enjoyment research in their own
right (e.g., Monteiro et al., 2017, provided the first Portuguese PACES), the versions of the PACES with a unipolar
response scale may present some conceptual limitations. Of the other two PACES-8 versions, only Teques et al.
(2020) closely follows the original work (the psychometric tests of Rodrigues et al. (2021), were performed with a
version similar to Monteiro et al., 2017), thus presenting a valid and reliable measure of PA enjoyment more
closely related to the original English version. However, the PACES-8 was developed on the grounds of two
appointed limitations of Kendzierski & DeCarlo (1991) original version: (1) factor structure problems detected in
the study of Crocker et al. (1995); and (2) lack of fit with the sample of older individuals collected by Mullen et al.
(2011). The first point has some limitations on its own because the sample of Crocker et al. (1995) comprised
children between 12 and 16 years old, and the authors of the original PACES stated that “given the vocabulary in
the PACES, the instrument is probably best suited for use with individuals of at least high school standing”
(Kendzierski & DeCarlo, 1991, page 59). This implies that part of the sample might have lacked the ability to
appropriately respond to the PACES at the time. As such, these results should be interpreted with some caution.

Regarding the second point, to the best of our knowledge, no adequate and advanced psychometric testing of the
original PACES with a broader aged sample was performed. Research reproducibility with different samples is
paramount for the continuous psychometric testing and refinement of instruments. Thus, testing the model fit of the
original PACES with, for example, a CFA in a wide-aged sample would present both novelty and relevant
advancements in PA enjoyment measurement. Additionally, this would allow for the development of the first 18-
item European Portuguese PACES, which, as mentioned before, would further enable future enjoyment research.

Accordingly, the present study aimed to translate and validate the original 18 items PACES (Kendzierski &
DeCarlo, 1991) to the European Portuguese language. First, a CFA was conducted to test the model of the PACES
according to recommended fit indices (Hair, 2019; Marsh et al., 2004). Secondly, the internal reliability and
convergent validity were tested by calculating the model’s composite reliability (Raykov, 1997) and average
variance extracted (Hair, 2019), respectively. Next, a multigroup analysis was performed to test invariance
assumptions between sexes (Hair, 2019; Morin et al., 2016). Lastly, concurrent validity was tested by performing a
bivariate correlation analysis between enjoyment and the pleasure-displeasure factor of the past core affective
experiences of the AFFEXX (Ekkekakis et al., 2021) questionnaire.
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METHOD
Study design

The present study applied an observational design (Argilaga et al., 2011). Considering the study design and the
conducted analyses, the recommendations of Cid et al. (2022) were followed.

Participants

The global sample had a total of 360 participants (192 males) with an age ranging from 19 to 74 years old (M =
37.54; SD = 13.76). Most of the included participants reported practicing some type of PA (e.g., individual training
in the gym; participate in group classes; outdoor training) regularly (332; 92%). For the sex invariance analysis
only, the global sample was split into two groups: males (Mage = 33.50; SDage = 13.73) and females (Mage = 41.27,
SDage = 12.73). Most of the sample data collection was carried out online (n = 350), with a supplemental physical
collection (n = 10) being conducted only when necessary (i.e., due to technological difficulties by the participant or
preference).

Instruments

The Brazilian Portuguese version by Alves et al. (2019) was used to develop its European counterpart by
performing the necessary cultural adjustments and changes in linguistic characteristics. This was made through
several steps: 1) A Portuguese version was created by a researcher [blinded for review] through minor word
adjustments and comparison with the existing items in previous Portuguese versions; 2) the PACES Portuguese
version was sent to two independent sport and exercise psychology experts who read and proposed, independently
and when in need, adjustments to the proposed version; 3) all the authors [blinded for review] read and reached the
final version by consensus. The resulting European Portuguese PACES comprises 18 items assessing the
perception of exercise enjoyment, preserving the same structure as the original English version of the 18-item
PACES (Kendzierski & DeCarlo, 1991). Eleven of the scale’s items are reverse-scored to reduce response bias.
The stem asks respondents how they feel at the moment about the physical activity they have been doing, with the
answers being given on a seven-point Likert scale, ranging from 1 to 7, that uses antithetical statements (e.g., “It’s
no fun at all — 7¢’s a lot of fun ™).

Core affective experiences associated with past exercise participation were measured with four items of the
Affective Exercise Experiences (AFFEXX) questionnaire (Ekkekakis et al., 2021). These four items represent the
pleasure-displeasure factor of the past core affective experiences of the AFFEXX. A seven-point Likert scale,
ranging from 1 to 7, with antithetical statements (“exercise makes me feel worse — exercise makes me feel better”)
was used to give responses.

Procedures

Invitations to complete a battery of psychometric questionnaires were distributed by email, on social media, and in
three different health clubs from January to October 2023. Google Forms was used to collect the data anonymously
from anyone willing to participate in this study. For the data collection in the health clubs, authorizations from the
club directors were obtained beforehand. A letter of explanation and a signed informed consent were provided
before completing the questionnaires. In the online form, a box stating that the participant has read and understood
the letter of explanation and informed consent had to be selected before the questionnaires were presented. In the
physical format, the questionnaires were only presented after signing the informed consent. In both data collection
formats, explanations of the expected participation, risks, and confidentiality of given data were detailed.
Answering the complete battery of questionnaires took approximately 10 minutes. After the data collection, the
responses were screened, and 11 individuals were removed from the database because they refused to participate.
The present study was approved by the ethics committee [blinded for review purposes] and abided by the Helsinki
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Declaration and later amendments related to Human research, by the Organic Law 3/2018, of December 5
Protection of Personal Data and guarantee of digital rights, and by the ethical standards in sport and exercise
science research (Harriss et al., 2019).

Statistical analysis

Descriptive statistics were calculated for all the studied variables using IBM SPSS version 27.0. Normal univariate
data distribution was analyzed considering threshold values of -2 and +2 for skewness and -7 and +7 for kurtosis
(Gravetter et al., 2021). The PACES model fit was examined with CFA, using maximum likelihood estimation,
which was performed with AMOS v. 23. The CFA was applied according to several recommendations (Byrne,
2016; Hair, 2019; Marsh et al., 2004), and the following goodness-of-fit indexes and cut-off criteria were
considered: Comparative Fit Index (CFI > .90), Tucker-Lewis Index (TLI > .90), Standardized Root Mean Square
Residual (SRMR <.08), and Root Mean Square Error of Approximation (RMSEA <.08) with a 90% Confidence
Interval (Cl 90%). Analysis of the individual items and the respective loading on the target factors was also taken
into account, with a significance of p < .05 and weights greater than .50 explaining at least 25% of the variance
(Hair, 2019).

Composite reliability was calculated to examine the model’s internal consistency. The Raykov (1997) formula was
used for this purpose and values > .70 were deemed acceptable (Hair, 2019; Raykov et al., 2016). Convergent
validity was evaluated by calculating the Average Variance Extracted (AVE), accepting values > .50 (Hair, 2019).
Concurrent validity was tested by performing a correlation analysis between PACES and the items of the AFFEXX
representing the pleasure-displeasure factor of past core affective experiences. Multigroup analysis was tested
between sexes after conducting the CFA model in each subsample, with several levels of measurement invariance
being considered, following a method of testing increasingly restrictive hypotheses (Hair, 2019; Morin et al., 2016).
These levels are as follows: (1) configural invariance (i.e., factor structure is the same between groups; same items
associated with the same factors), (2) weak factorial invariance (i.e., factor structure and factor loadings are equal
between groups), (3) strong factorial invariance (i.e., item factor structure, factor loadings, and item thresholds are
equal between groups), and (4) strict factorial invariance (i.e., item factor structure, factor loadings, item
thresholds, and item residuals are equal between groups). Comparisons between the resulting models were made
according to several assumptions regarding differences between indexes, more specifically, differences in CFl <
.01, SRMR < .03, and RMSEA < .015 (Byrne, 2016; Chen, 2007; Cheung & Rensvold, 2002).

RESULTS

A thorough inspection was performed on the final data set to detect errors and remove random answers. To check
for multiple individual fulfilments, general sociodemographic data was crossed (e.g., date of birth, height, weight).
The descriptive analysis is presented in Table 1. As can be observed, skewness and kurtosis scores generally
indicate a normal univariate data distribution. Regarding multivariate normality, one outlier was identified and
removed from the analysis according to previous recommendations (Mahalanobis distance = p1 <.001; p2 < .001)
(Byrne, 2016; Hair, 2019). Given that the assumption of multivariate normality was not met (Byrne, 2016), a
Bollen-Stine bootstrap with 2000 samples was used for subsequent analysis (Nevitt & Hancock, 2001).

The psychometric properties of the measurement model can be observed in Table 2. Overall, the model presents an
adequate adjustment. The possibility of further improving the fit indices was explored by correlating the errors of
items six and 10 in a post-hoc analysis due to their covariance in the modification indices. This would slightly
improve the model’s adjustment (i.e., CFI = .95; TLI = .94; RMSEA = .083; SRMR = .0323) with a correlation of -
.44 between both item’s errors. However, the model’s adjustment was deemed acceptable without this correlation.
As such, this possibility was discarded, and the errors remained uncorrelated. The European Portuguese 18-item
PACES model can be observed in Figure 1.
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Table 1
Descriptive analysis of the PACES European Portuguese version items.

Skewness z-value Kurtosis z-value
Item 1 —1.845 -14.350 3.688 14.343
Item 2 —1.882 —-14.636 3.605 14.021
Item 3 —2.205 -17.153 5.354 20.823
Item 4 -1.795 —13.959 3.041 11.828
Item 5 -1.470 -11.434 1.626 6.322
Item 6 -1.633 -12.700 2.684 10.437
Item 7 -1.054 -8.196 336 1.307
Item 8 —-1.951 -15.179 4.185 16.275
Item 9 -1.563 —-12.159 2.433 9.461
Item 10 -1.835 -14.270 3.383 13.155
Item 11 —1.388 -10.797 1.944 7.561
Item 12 -1.492 -11.604 1.705 6.630
Item 13 -1.722 -13.396 3.199 12.442
Item 14 -1.164 —9.055 1.307 5.081
Item 15 -1.594 -12.399 2.461 9.573
Item 16 -1.694 -13.178 2.796 10.875
Item 17 -1.348 -10.485 1.980 7.701
Item 18 —.862 —6.702 123 478

The composite reliability score surpasses the threshold of .70 (see Table 2), achieving internal consistency.
Concerning the model’s validation, the root square of the AVE score was above .50, assuring convergent validity.
Additionally, the bivariate correlation analysis between enjoyment and the pleasure-displeasure factor of the past
core affective experiences of the AFFEXX (Ekkekakis et al., 2021) questionnaire demonstrated a positive
association between both constructs (r = .82; p < .001), which is to be expected considering the theoretical
relationship between pleasure-displeasure and enjoyment.

Lastly, the results of the multi-group analysis presented in Table 3 support invariance assumptions between sexes.
More specifically, (1) both groups demonstrated the same number of factors and remained associated with the same
items (ensuring configural invariance), (2) items presented a similar understanding in both sexes (weak factorial
invariance), (3) comparisons between both groups demonstrated that latent and observable means were valid
(strong factorial invariance), and (4) comparison between observable items was verified (strict factorial invariance).
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Figure 1
Standardized individual parameters, all of which were significant in the measurement model.
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Table 2

The European Portuguese 18-item PACES

Psychometric properties, composite reliability, convergent validity and average variance extracted of the tested models.

Model x2 df CFI TLI SRMR RMSEA CR AVE
18-Item Portuguese PACESY 528.795* 135 .936 .928 .033 .090 97 .643
Female sample 394.561* 135 922 912 .038 107

Male sample 340.764* 135 932 923 .038 .089

Mullen et al. (2011)F+ 24.164 20 .988 938 - .037

Monteiro et al. (2017)+++ 181.96** 20 .96 94 .04 .07

Teques et al. (2020)F1 80.18* 20 966 952 028 .087

Rodrigues et al. (2021)717+ 248.829 20 949 943 - 076

Note. 2 = qui-square test; df = degrees of freedom; CFI = Comparative Fit Index; TLI = Tucker Lewis Index; SRMR = Standardized Root Mean Square Residual; RMSEA
= Root Mean Square Error of Approximation; CR = Composite Reliability; AVE = Average Variance Extracted; *B-S p < .001; **p < .01; 118-items bipolar scale; 18-

items bipolar scale; 118-item unipolar scale.

Table 3

Multigroup analysis between sexes.

Model x2 df CFlI ACFI TLI ATLI SRMR ASRMR RMSEA ARMSEA
Configural Invariance 735.361* 270 927 - 917 - .038 - .069 -

Weak Factorial Invariance 764.903* 287 .925 .002 .920 .003 041 .003 .068 .001
Strong Invariance 790.510* 305 .924 .003 .923 .006 .040 .002 .061 .008
Strict Factorial Invariance 792.038* 306 .924 .003 .924 .007 .046 .008 .061 .008

Note. ACFI = differences in CFI; ATLI = differences in TLI; ASRMR = differences in SRMR; ARMSEA = differences in RMSEA; *p <.001.
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DISCUSSION

The purpose of the present study was to translate and validate the original 18 items PACES (Kendzierski &
DeCarlo, 1991) to the European Portuguese language. To accomplish this objective, several psychometric testing
procedures were conducted to test the model’s goodness of fit, validity, and reliability in our sample of the
Portuguese population. Overall, the results demonstrate that the model has an adequate fit, good internal
consistency, good convergent validity, and the expected association in the concurrent validity. As such, this new
18-item European Portuguese PACES is expected to solve some limitations regarding previous PACES versions in
this language, and thus, enable future enjoyment research in PA.

The results of the conducted CFA exhibit adequate goodness of fit indices for the tested 18-item PACES model,
complying with cut-off values recommended in the literature (Byrne, 2016; Hair, 2019; Marsh et al., 2004). The
RMSEA fit index is the only exception, presenting a value (i.e., .09) slightly superior to methodological
recommendations (i.e., <.08). The possibility of correlating the errors of items six and 10 to improve the model’s
adjustment was explored due to their covariance in the modification indices. However, this possibility was
ultimately discarded because this would only marginally improve the RMSEA value (i.e., .83) and correlating
errors in a CFA, although possible, is not a statistical procedure that gathers consensus in the literature (Cid et al.,
2022; Hermida, 2015). Importantly, some authors consider that RMSEA values between .08 and .10 can be
indicative of a reasonable adjustment (e.g., Arbuckle, 2008; Cid et al., 2022; Marsh et al., 2004). Moreover,
RMSEA can be influenced by other parameters, such as sample size and degrees of freedom (Chen, 2008). As such,
the recommended RMSEA cut-off value should not be interpreted as a universal rule that immediately dictates if
the model fits or not. All in all, it can be considered that the model fit of the 18-item Portuguese PACES presents
an adequate adjustment.

Further psychometric testing also demonstrated that the model presents good internal consistency and validity.
More specifically, the composite reliability and average variance extracted scores) are above -cut-off
recommendations (i.e., .70 and .50 respectively; Hair, 2019; Raykov et al., 2016), and concurrent validity was
achieved with a strong correlation between enjoyment and the pleasure-displeasure factor of the AFFEXX
(Ekkekakis et al., 2021) questionnaire, thus reflecting the positive associations existing between enjoyment and
affective responses (e.g., Bastos et al., 2022; Hutchinson et al., 2020). Additionally, all criteria of the invariance
testing were met, demonstrating that the model is equivalent between sexes. These results ensure that this
instrument can be adequately used for enjoyment measurement with both males and females.

With all the necessary psychometric procedures supporting its validity and reliability, the presented 18-item
PACES represents the first translated and validated version of the original instrument (Kendzierski & DeCarlo,
1991) to European Portuguese, allowing for an adequate, and culturally adjusted, enjoyment measurement in this
language. One particular strength of this version is the maintenance of enjoyment’s theoretical roots, with
psychometric testing decisions being approached from a conceptual standpoint instead of a purely statistical one.
This was done to avoid the conceptual issues of some of the previous PACES versions, including some of the
Portuguese translations. For example, in the present version, the original 7-point bipolar Likert scale was preserved.
This maintained the bipolar assumptions regarding the enjoyment construct, an assumption that can be considered
relevant for its conceptual foundations. In addition to this, the model of the 18-item Portuguese PACES achieved
an adequate fit without the need, or the intent, to reduce the number of items or perform other adjustments, and
thus, preserved the structural integrity of the original work of Kendzierski & DeCarlo (1991).

With this new European Portuguese PACES, researchers now dispose of an enjoyment measurement for the
Portuguese population, valid and reliable in both sexes, and tested in a wide age range (16 to 73 years old).
Considering the relevance of enjoyment for PA adherence (Allender et al., 2006; Gardner et al., 2017; Rodrigues et
al., 2020b), this instrument is expected to facilitate future studies for this endeavor. In addition to this, exercise
professionals can periodically use this instrument with Portuguese-speaking exercisers (e.g., as part of physical
revaluation processes) to measure current perceptions of enjoyment regarding the exercise program they are
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performing and conduct the necessary adjustments accordingly (e.g., prescribe activities perceived as more
enjoyable in the case of low scores in the PACES). As such, this instrument can contribute to advancements not
only in research but also in the exercise context.

Limitations and Future Directions

Considering the necessity to continuously test the psychometric properties of an instrument (Cid et al., 2022; Hair,
2019), future research should further explore this Portuguese version of the PACES. For example, performing other
invariance analyses with more individual characteristics other than sex (e.g., age; exercise experience) is important
to further test its adequacy for enjoyment measurement. For example, applying a test-retest analysis could
strengthen this instrument’s reliability. Furthermore, testing the instrument with different age groups may be
particularly relevant considering some reported age-related limitations in previous psychometric testings (Crocker
etal., 1995; Mullen et al., 2011), something that our study sample size did not allow.

Moreover, not only the measurement of enjoyment but also the construct of enjoyment itself needs further
exploration. Some of the past versions of the PACES originated due to the model of the original (Kendzierski &
DeCarlo, 1991) potentially tapping into antecedents and consequences of enjoyment and not only the enjoyment of
the activity per se (Crocker et al., 1995; Motl et al., 2001; Raedeke, 2007). As such, these versions of the PACES
were created based on assumptions that PA enjoyment is unrelated to factors that come before or after PA.
However, contemporary research has positioned enjoyment as a more broad and complex construct, potentially not
as unidimensional as previously thought. For example, The Affective Health Behavior Framework (Stevens et al.,
2020) considers enjoyment as part of reflective affect processing related to PA. This implies that enjoyment has
both implicit and explicit characteristics, taking part in reflective processes of past affective experiences, with
consequences for the future maintenance of this behavior. This conflicts with the previous assumptions of
enjoyment being independent of its antecedents and consequences. Furthermore, enjoyment is also integral to
intrinsic motivation (Nielsen et al., 2014; Ryan & Deci, 2017). As positioned by Self Determination Theory (Deci
& Ryan, 2013), an intrinsically motivated individual experiences feelings of enjoyment. Although intrinsic
motivation and enjoyment are theoretically different constructs, there may be some overlap between them. An
example of this is the potential (unintentional) measurement of PA enjoyment of some instruments designed to
measure intrinsic motivation (Rhodes et al., 2019). Therefore, the enjoyment construct's complexity should be
considered in future psychometric tests. Rodrigues et al. (2021) has already demonstrated that a bi-dimensional
approach resulted in a better model fit than a unidimensional one for a version of the PACES-8. Such an
exploration would be important for continuously refining the present 18-item Portuguese PACES.

Finally, it should be noted that the European Portuguese version of the AFFEXX has yet to be published. While
this version of the AFFEXX is still pending publication, this instrument has been successfully translated and is
currently undergoing the appropriate psychometric testing. Additionally, a previous study has applied it with no
reported limitations (Teixeira et al., 2024).

CONCLUSIONS

The results of the present study demonstrate that the 18-item European Portuguese PACES possesses adequate
psychometric properties for measuring PA enjoyment, in both sexes and a wide range of ages. As an instrument
that closely follows the conceptual foundations of its measured construct, it is expected that this new version of the
PACES will enable future enjoyment research. More psychometric testing should help to further refine this
instrument, particularly with different samples and more ample explorations of the enjoyment construct.
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PRATICAL APPLICATIONS

The 18-item European Portuguese PACES enables both researchers and practitioners alike with an instrument that
is grounded in enjoyment’s conceptual foundations. As such, we expect this new PACES to not only empower
future research but also serve as an easy-to-use instrument in promoting PA adherence.
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