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ABSTRACT

Background: Feelings and emotions during sports and exercise determine commitment, adherence,
and enjoyment of the activity. The Physical Activity Affect Scale (PAAS) combined two earlier
instruments, the Exercise-Induced Feelings Inventory and the Subjective Exercise Experiences Scale,
to investigate affective states generally characterizing post-exercise feelings based on the circumplex
model of affect. Therefore, the PAAS measures positive affect, negative affect, fatigue, and tranquility
on a five-point Likert scale having only 12 items. Aim: Its ease of administration and interpretation
renders the PAAS a valuable tool in both research and practice, but it is unavailable to Hungarian
scholars and sports and exercise professionals due to the lack of adaptation. Hence, this work aimed
to develop and validate the Hungarian version of the PAAS. Methods: Three hundred sixty-two
recreational exercisers (64.1% women), aged from 18 to 62 (mean of age: 27.0 [SD = 10.0]) years
completed the questionnaires before and during their exercise (briefly interrupting activity). Measures:
PAAS was used to measure positive affect, negative affect, fatigue and tranquility aspects of internal
affective experience. Positive and Negative Affect Schedule (PANAS) was utilized to assess the actual
mood state, consisting of positive affect and negative affect subscales. Arousal was measured with
Felt Arousal Scale (FAS), while the pleasure-displeasure affective valence was assessed with the
Feeling Scale (FS). Results: A confirmatory factor analysis indicated good fit of the four-factor model.
The results also revealed configural, metric, and scalar measurement invariance between sexes. The
internal reliabilities of the scales varied between (Cronbach’s a) .73 and .85 before and during exercise.
PAAS scales largely showed the expected associations with other measures of positive and negative
affect and activation. The lowest association was between Tranquility (PAAS) and Felt arousal (r = .14),
followed by Tranquility and Feeling (r = .27). Feeling and Felt arousal correlated negatively with
Fatigue (PAAS, r = —.42 and r = —.44), as well as with the Negative affect (PAAS, r = -.61 and r = -.40).
Positive affect from PAAS (PAAS PA) had a positive correlation with Feeling and Felt arousal (r = .64,
r =.54). PAAS PA and Positive affect from PANAS (PANAS PA) correlated strongly (r = .77), similar
to the Negative affect from both inventories (r = .78; p < .01 for all cases). Conclusion: Therefore, the
Hungarian PAAS could assess exercise-induced affect in a reliable and valid way in recreational
exercisers. However, its validity in competitive sports remains to be tested.
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A Fizikai Aktivitas Affektus Skala (PAAS-H) magyar
valtozatanak pszichometriai vizsgalata és validalasa

ABSZTRAKT

Elméleti hdttér: A sport és testmozgds kozbeni affektiv allapot meghatdrozza az edzés irdnti
elkotelezettséget, a rendszerességet és a testedzés élvezetességét. A Fizikai Aktivitds Affektus Skdla
(Physical Activity Affect Scale; PAAS) két korabbi mérdeszkozt, az Exercise-Induced Feelings Inven-
tory-t és a Subjective Exercise Experiences Scale-t kombindlja az edzés utani affektivitds mérésére.
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Az affektus cirkumplex modellje alapjan a PAAS a pozitiv és negativ affektivitdst, a faradtsagot és
a nyugalom érzetet méri otfokt Likert-skalan, 6sszesen 12 tétellel. Cél: Egyszert kitolthetésége
és értelmezhetésége miatt a PAAS értékes eszkéz mind a kutatasban, mind a gyakorlatban; ugyan-
akkor a magyar adaptaci6 hidnya miatt a hazai szakemberek szdimdara eddig nem volt elérhetd. Jelen
munka célja a PAAS magyar verzidjanak kidolgozasa és értékelése volt. Mddszerek: 362 rekreacios
sportold (64,1% nd, 18-62 évesek, atlagéletkor: 27,0 [SD = 10,0] év) mintdjan, akik edzés el6tt és azt
roviden megszakitva toltotték ki a validalé kérddivcsomagot. Méréeszkozok: Az affektiv élmény
pozitiv affektus, negativ affektus, faradtsag és nyugalom dimenzidjanak mérésére a PAAS-t hasznal-
tuk; az aktudlis hangulati allapotot a Positive and Negative Affect Schedule (PANAS) kérdéivvel, az
aktivaltsagi szintet az észlelt arousal (Felt Arousal Scale) skalaval, az affekiv allapot kellemességét—
kellemetlenségét a valencia skaldval (Feeling Scale) mértiik. Eredmények: A megerdsit6 faktorelemzés
jo illeszkedést mutatott az elméletileg feltételezett négyfaktoros modellel. Emellett sikeriilt konfigura-
lis, metrikus és skalaris mérési invarianciat kimutatni a nemek kozott. A méréeszkoz belsé meg-
bizhatdsaga az alskaldk esetében 0,73 és 0,85 (Cronbach-a) kozétt alakult az edzés el6tt és kozben
mérve. A PAAS skaldi jorészt a vart irdnyt és erésségii kapcsolatot mutattak a pozitiv és negativ af-
fektus és az aktivacié mas mérdeszkozeivel. A leggyengébb kapcsolat a PAAS nyugalom és az észlelt
arousal (r = 0,14), valamint a PAAS nyugalom és a valencia (r = 0,27) kozott volt. A valencia és az
észlelt arousal negativ kapcsolatot mutatott a PAAS faradtsaggal (r = -0,42 és r = -0,44) és a PAAS
negativ affektussal (Pr = -0,61 és r = -0,40). A PAAS pozitiv affektus pozitivan kapcsolodott a valen-
cidhoz és az észlelt arousalhez (r = 0,64; r = 0,54). A PAAS poziitiv affektus erés kapcsolatot mutatott
a PANAS pozitiv affektussal (r = 0,77), és a két negativ affektus skala egyiittjarasa is hasonléan erds-
nek mutatkozott (r = 0,78; p < 0,01 minden esetben). Kovetkeztetések: Eredményeink alapjan a PAAS
magyar nyelvl valtozata megbizhatéan és valid moédon méri a rekredcids sportoldk fizikai aktivitas
altal kivaltott affektusat. A mérdeszkoz versenysportolokra vonatkozo érvényessége még tesztelésre

szorul.

KULCSSZAVAK

affektivitas, edzés, érzés, rekreacid, tréning, konfirmativ faktoranalizis, mérési invariancia

1. INTRODUCTION

Regular physical activity benefits many aspects of physical
and mental health (Physical Activity Guidelines Advisory
Committee, 2018). For example, it prevents cardiovascular
disease, various cancers, and mood and anxiety disorders
(De Moor et al., 2006; Hardman & Stensel, 2009). Also,
it contributes to well-being and psychological functioning
in healthy individuals (Lox et al., 2010; Thayer, 1990).
Therefore, a deeper understanding of factors that facilitate
physical activity is of substantial practical relevance.
Effective external motivational factors, such as obligatory
participation in physical education classes and organized
competitive sports, are available for children, adolescents,
and young adults. After these years, however, the impact
of external motivation decreases; thus internal (intrinsic)
motivation becomes increasingly crucial in maintaining
regular physical activity (Ekkekakis, 2003). The affective
state felt during physical exercise might be such an essential
internal factor; pleasure has an intrinsic rewarding value
that can effectively reinforce activity, leading to repeated
(i.e., regular) behavior (Ekkekakis, 2003; Ekkekakis et al.,
2008, 2011; Kendzierski & DeCarlo, 1991). From a psycho-
physiological point of view, physical activity with slight to
moderate intensity (technically, below the so-called aerobic
threshold) evokes pleasure, whereas vigorous exercise (above
the threshold) leads to displeasure, an aversive psychological

state (Ekkekakis, 2009). Below-threshold physical activity
is sustainable in the long run (Bramble & Lieberman, 2004;
Raichlen & Alexander, 2017) and leads to improved cardio-
vascular fitness. Therefore, it shows disproportional health
benefits compared to above-threshold exercise (American
College of Sports Medicine, 2017). From a practical point
of view, if individuals rely on affective information while
setting the actual intensity of their physical exertion, they
can remain in the sustainable domain, maximizing their
well-being and physical and mental health (Ekkekakis,
2009). Therefore, accurate measurement of affective state is
a critical factor in developing physical activity-related inter-
ventions.

Self-report questionnaires that measure affective states,
such as the widely used Positive and Negative Affect Schedule
(PANAS; Watson et al., 1988), typically focus on resting
conditions and thus might not be valid in the context of
physical activity (Lox et al., 2000). Other measures, such as
the felt arousal (Svebak & Murgatroyd, 1985) and feeling
scale (Hardy & Rejeski, 1989), are easy to administer and
might be able to assess internal experience even during
activity; however, they are considered inferior from a
psychometric point of view (Lox et al.,, 2000). Keeping in
mind the limitations of the available measures, authors
of the Physical Activity Affect Scale (PAAS) aimed to develop
a questionnaire that (1) focuses on affective states charac-
terizing physical activity, (2) fits well Russel’s (1980) circum-
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plex model of emotion (i.e., can assess the entire spectrum
of affective states), and (3) is psychometrically sound
(Lox et al., 2000). Development of the PAAS was based on
the assumption that it would be able to assess the entire
spectrum of affective experience with the two dimensions
of valence (pleasure-displeasure) and arousal (low to high
activation) (Lox et al., 2000). Despite its shortcomings, this
approach proved useful in assessing physical activity-related
affective changes (Ekkekakis, 2008).

The PAAS contains a blend of items of two previous
scales that measured only subdomains of the affective
spectrum, i.e., the Exercise-Induced Feeling Inventory (EFL;
Gauvin & Rejeski, 1993) that focuses only on positive
states, and the Subjective Exercise Experiences Scale (SEES;
McAuley & Courneya, 1994) that lacks a subscale assessing
tranquility (Lox et al., 2000). Exploratory factor analysis of
the hybrid instrument indicated four factors (positive affect,
negative affect, fatigue, and tranquility), explaining 72%
of the total variance. Confirmatory factor analysis on the
slightly modified version of the new scale showed an ac-
ceptable fit to the theoretically assumed four-factor model
(Lox et al., 2000).

It is important to see that the dimensions (scales) of
PAAS represent a rotated circumplex model of core affect,
i.e., assessing the four quadrants of the valence and arousal
dimensions (Stevens et al., 2016). Another study replicated
the four-factor structure of PAAS and showed that item
loadings (with one exception) show measurement invariance
across active and inactive groups (Carpenter et al., 2010).
The PAAS or its scales were used in several studies to assess
affective states in various exercise settings (Koésa et al., 2023;
Stevens et al., 2016; Tsai et al., 2023). Overall, the PAAS
appears to be a sound instrument from a psychometric
point of view.

The present study aimed to adopt and validate the
Hungarian version of the PAAS. As for the validation part
of the study, it was assumed that (1) PAAS Positive affect
would show a positive association with PANAS Positive
affect, Felt arousal and Feeling scale scores; (2) PAAS
Tranquility would be positively associated with PANAS
Positive affect and Feeling and negatively associated with
Felt arousal; (3) PAAS Negative affect would be positively
associated with PANAS Negative affect and Felt arousal,
and negatively associated with Feeling; finally (4) PAAS
Fatigue will be positively associated with PANAS Negative
affect, and negatively associated with Feeling and Felt
arousal.

2. METHODS

2.1. Participants

Participants were young physically active individuals (n =
362; 64.1% female; M, = 27.0 years, SD,,. = 10.0 years,
range,,. = 18-62 years) involved in recreational (non-

competitive) physical activity on average 2.3 (SD = 1.4)

times a week. Inclusion criteria included age 18 or over,
exercising regularly every week in non-competitive physical
activity(ies), and lack of acute injury/pain. The reported
physical activities were aerobics (n = 53; 14.6%), ball games
(n = 70; 19.3%), dance (n = 54; 14.9%), karate/kung fu (n =
34; 9.4%), bodybuilding (n = 52; 14.4%), pole dance (n = 21;
5.8%), gymnastics (n = 22; 6.1%), airflow yoga (n = 19; 5.2%),
and other activities with lower than 3% frequency (n = 17;
4.7%). Participants were recruited from sports clubs and
gyms in the capital city through on-site advertisements
and personal solicitations by a coach or fitness instructor.
All signed an informed consent form, acknowledging their
participation was anonymous, voluntary, and without com-
pensation.

Participants were asked to complete the paper-and-
pencil version of the questionnaires in Hungarian at two
points of time: (1) directly before the beginning of physical
activity (PRE measurement), and (2) 20-30 minutes after
the beginning, briefly interrupting physical activity (POST
measurement).

The Institutional Ethics Board of the Faculty of Educa-
tion of Psychology, Eotvos Lorand University, Budapest,
Hungary (Ethical approval No. 2018/96) granted permission
for this study.

2.2. Measures

The Physical Activity Affect Scale (PAAS; Lox et al., 2000),
measures actual internal affective experience with four
3-item scales (positive affect [PA], negative affect [NA],
fatigue, and tranquility) on a 5-point Likert scale, ranging
from 1 (not at all) to 5 (very much). Higher scores refer to
a higher level of the respective state. Following the usual
adaptation procedure, two colleagues made two separate
translations and then developed a consensual version. The
latter was back-translated into English by a third colleague
and compared to the original English version by a fourth
person. The final Hungarian version is presented in the
Appendix.

The 10-item version of Positive and Negative Affect Sche-
dule (PANAS; Watson et al., 1988; Hungarian version:
Gyollai et al., 2011) assesses the actual mood state with two
5-item scales on a 5-point Likert scale, ranging from 1 (not
at all) to 5 (very much). Positive affect (PA) refers to felt
enthusiasm, activity, and alertness (e.g., “alert”, “active”),
whereas negative affect (NA) encompasses aversive states,
such as distress, anger, and fear (e.g., “upset”, “nervous”).
Higher scores indicate higher levels of PA and NA,
respectively. The Hungarian version of the PANAS proved
to be psychometrically valid (Gyollai et al., 2011); its internal
consistency values in this study were in the acceptable to
good range for all assessments (Cronbach’s & ranging from
.72 to .84).

Arousal was assessed with the one-item (“Please estimate
how aroused you actually feel”) Felt Arousal Scale (FAS;
Svebak & Murgatroyd, 1985), ranging from 1 (“very low
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arousal”) to 6 (“very activated”), while pleasure-displeasure
(valence) was measured with the one-item (“Please estimate
how do you feel at this moment”) Feeling Scale (FS) (Hardy
& Rejeski, 1989), ranging from -5 (“very bad”) to 0 (“neutral”)
and +5 (“very good”). The Hungarian version of the two
scales was used in previous studies (e.g., Koteles et al., 2020).

Finally, demographic measures assessed participants’
age, biological sex, and exercise habits, such as type of
exercise and exercise frequency.

2.3. Statistical analyses

Kruskal-Wallis test was used to test the differences in PAAS
dimensions between the sport categories at baseline measure-
ment. Sports were classified into six different categories:
“Dance”, “Martial arts”, “Spinning-running (aerobic)”,
“Bodybuilding”, “Team/ball sports”, and “Other”. Dunn’s test
was used as a post-hoc, with Bonferroni adjusted p-values.

Confirmatory factor analysis (CFA) was performed
together with the testing of the measurement invariance
between men and women, using the multigroup CFA
framework (He & Vijver, 2012; Milfont & Fischer, 2010;
van de Schoot et al.,, 2012). To assess the global fit of the
models, the following fit indices were used, with the cut-off
values in parentheses: Comparative fit index — CFI (>.90),
Tucker-Lewis index — TLI (>.90), root mean squared error
of approximation - RMSEA (<.08), standardized root mean
squared error - SRMR (<.08) (Hu & Bentler, 1999; van de
Schoot et al., 2012). A non-significant y? test indicates good
model fit. However, researchers rarely rely solely on it, due
to its sensitivity to the sample size, which can easily render
the y? statistically significant (Aiena et al., 2015; Byrne,
2016). Nevertheless, we still presented it. In measurement
invariance, we relied on the y? difference test, where the
significant difference would indicate non-invariance, but
again, x> should be interpreted cautiously (Gana & Broc,
2019). Additionally, we judged the invariance based on
ACFI (with the threshold being the value greater than .01),
ARMSEA (greater than .015) (Putnick & Bornstein, 2016),
Akaike information criterion (AIC), and Bayesian infor-
mation criterion (BIC). A model with lower values of AIC
and BIC would be considered better.

The internal consistency of the scales was assessed using
Cronbach’s «, inter-item correlation and descriptive statis-
tics of the scales were also reported.

The construct validity was inspected using Pearson
correlation, with Holm-adjusted p-values.

The analyses were conducted with R 4. 3. 1. program-
ming language, using ‘lavaan’ (Rosseel, 2012), ‘semTools’
(Jorgensen et al., 2022), ‘semPath’ (Epskamp, 2022), and
‘tidyverse’ (Wickham et al., 2019), ‘rstatix’ (Kassambara,
2023), and ‘psych’ (Revelle, 2022) packages. R analysis code
and data are available upon request.

3. RESULTS

3.1. Differences between the sport groups
in PAAS subscale scores

The Kruskal-Wallis test indicated statistically significant
differences at baseline in all dimensions of PAAS, except for
Tranquility (H =16.47, p = .058). The test statistic values for
other three dimensions were H = 42.70, p < .001 for Fatigue,
then H = 35.63, p < .001 for Negative affect, and H = 26.61,
p = .002 for Positive affect (df = 9 for all four tests). For
details, see Table 1. Although the omnibus test was sig-
nificant for Positive affect, no statistically significant dif-
ferences were found in post-hoc pairwise testing.

3.2. Factor structure and internal consistency

Based on the four-factor CFA model (with factors Fatigue,
Positive affect, Negative affect, and Tranquility), run on
PRE (before exercise) and POST (after exercise) items, it
could be concluded that both subsets fitted the data well
on the overall sample (Figure 1, 2). Both data sets were
characterized by similar (and high enough) standardized
factor loadings. Inter-factor correlations were slightly
higher in the PRE subset, but the overall pattern was similar
in both subsets. While the male subsample had a good fit in
both POST and PRE items, the female subsample exhibited
slightly worse TLI (<.90) and RMSEA (>.08) in the PRE
subset, and RMSEA that was slightly above the threshold in
the POST subset. Nevertheless, other commonly used fit
indices, such as CFI and SRMR, indicated a good model fit.
The y? fit index was statistically significant in all tested
models (while a non-significant one would indicate a good
fit), but this fit index is susceptible to sample size. Thus it
would almost certainly be statistically significant in larger
samples.

The gender invariance was tested on three levels, namely,
configural (equal factorial structure among the groups),
metric (equal loadings), and scalar (equal loadings and in-
tercepts). Although the y? difference test (Ax?) was pre-
sented, it was not used as a primary criterion due to its
sensitivity to the sample size. We relied on ACFI, where the
cut-off of .01 was used, as well as ARMSEA (with .015 cut-
off). The fit of all models on PRE and POST items, with
measurement invariance results, are presented in Table 2,
while Table 3 presents the means, standard deviations,
Cronbach’s « reliabilities, and average inter-item correla-
tions. In both PRE and POST item subsets, all four scales
showed good reliability (Cronbach’s « = .73-.85), with
Tranquility exhibiting the lowest (Cronbach’s a« = .73
and .74, respectively) but within the acceptable range.
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Table 1. Medians (interquartile ranges) of the sport groups for each PAAS dimension and Dunn’s post-hoc tests

Subscales | Aerobics Ball Body Dance |Gymnastics| Martial | Other Pole Stretching | Yoga/
(n=53)* | games |conditioning| (n= 54)4| (n=22)° arts (n=17)8 | dance (n=20) pilates
(n=70)°| (n=52) (n=34) (n=21)" (n=19)
Tranquility” | 11 (3) 11 (3) 10 (1.25) 9(3) 10 (3) 105(3) | 11(3) 9 (4) 105(25) | 9(5)
Positive' 9(3) 9(3) 9(3) 9(2.75) | 8(3.75) |9.54.75)| 8(3) 9 (3) 7 (4.5) 8(2)
affect
Negative 320 | 5(5)f 3(1) 4(3) 5(2.75) 3(2) 3(2) 3(3) 4.5 (2.5) 4(3)
affect
Fatigue 5 (4)bde | 7(4.75)¢ | 5(3.25)%¢) 8 (4) 9 (5.5) 6(3) 7(2) 6 (4) 7 (4.5) 8 (4.5)

Note: The dependent variables are in rows. In the table header, each sport group is denoted by a superscript letter. Superscripts within
cells indicate groups that are statistically different from one another at the pg  ¢..ron;i < -05 level for the corresponding dependent variable.
TThe post-hoc analysis was performed on Positive Affect due to a statistically significant omnibus test, but no significant differences were
found in the post-hoc comparisons. * Tranquility post-hoc testing was not conducted due to the non-significance of the omnibus test.
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79
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~~~~~~~~~~~~~~ 76
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Figure 1. Graphical presentation of the results of confirmatory factor analysis on the factor structure of PAAS based on data collected
before physical activity

Note: Single-headed arrows represent standardized loadings; double-headed arrows represent factor correlations; single-headed arrows
next to the items are residual terms of the items; p < .001 for all factor loadings.
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Figure 2. Graphical presentation of the results of confirmatory factor analysis on the factor structure of PAAS based on data collected
after physical activity

Note: Single-headed arrows represent standardized loadings; double-headed arrows represent factor correlations; single-headed arrows
next to the items are residual terms of the items; p < .001 for all factor loadings.

Table 2. Four-factor model fit and measurement invariance of PRE and POST PAAS items

Model (df CFI | TLI | RMSEA | SRMR AIC BIC ACFI |ARMSEA| Ay? sz Invariant?
p-value
PRE items
Overall 136.710 (48) | .950 | .932 071 .049 [10900.221|11016.971 - - - - -
Males 80.539 (48) |.954 | .937 .072 .056 | 3577.190 | 3663.216 - - - - -
(n = 130)
Females 133.944 (48) | .921 | .891 .088 .062 | 7265.952 | 7369.354 - - - - -
(n=232)
Configural | 214.483 (96) | .934 | .909 | .0826 .056 |[10891.142|11218.040 - - - -
Metric 219.606 (104) | .936 | .918 | .0784 .056 [10880.264|11176.029| .00160 | -.00421 |5.1224| .7444 YES
Scalar 226.560 (112) | .936 | .925 | .0752 .056 |[10871.219|11135.851| .00058 | -.00320 [6.9549| .5415 YES
POST items
Overall 152.797 (48) | .944 | .924 .078 .060 |[10260.491|10377.240 - - - - -
Males 85.805 (48) |.942 | .920 .078 071 | 3497.943 | 3583.969 - - - - -
(n=130)
Females 126.340 (48) | .938 | .915 .084 067 | 6716.922 | 6820.324 - - - - -
(n=232)
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Table 2. (continued)

Model x(df) | CFI| TLI |RMSEA [SRMR| AIC BIC | ACFI |ARMSEA| Ay | Ay? |Invariant?
p-value
Configural | 212.145(96) | .940 | 917 | .0818 .063 | 10262.865 | 10589.763 - - - -
Metric 238.933 (104) | .930 | .911 | .0847 .075 |10273.653 | 10569.418 | -.00978 | .00290 |[26.788 | <.001 YES
Scalar 255.102 (112) | .925 | .912 | .0840 .076 |10273.822|10538.454 | -.00426 | -.00064 |16.169 | .04002 YES

Note: CFI = confirmatory fit index; TLI = Tucker-Lewis index; RMSEA = root mean squared error of approximation; SRMR = standardized
root mean squared error; AIC = Akaike information criterion; BIC = Bayesian information criterion; PAAS = Physical Activity Affect
Scale.

Table 3. Descriptive statistics and internal consistency of the PRE and POST PAAS scales

Pre Post
Fatigue Positive Negative | Tranquility Fatigue Positive Negative | Tranquility
affect affect affect affect
M 7.23 9.09 4.74 9.85 6.60 10.97 4.10 9.85
SD 3.03 2.64 2.32 2.45 2.82 2.66 1.93 2.57
Cronbach’s « .85 77 .82 73 .84 .84 .83 74
- 65 53 61 47 63 64 62 48

Note: PAAS = Physical Activity Affect Scale; M = means; SD = standard deviations; r; = mean inter-item correlation.

3.3. Validity

Descriptive statistics of the PANAS, feeling, and felt arousal
scales are presented in Table 4. Associations for the POST
measurement are summarized in Table 5. Concerning the
PAAS PA scale, strong positive correlations were found with
PANAS PA, feeling, and felt arousal, whereas the PAAS NA
scale showed a strong positive association with PANAS NA,

Table 4. Descriptive statistics of the validating scales (n = 362)

a strong negative association with feeling, and a moderate
negative association with felt arousal. Correlations between
PAAS Fatigue and the feeling/felt arousal scales were
negative in the moderate domain. Finally, PAAS Tranquility
showed weak to moderate positive association with feeling,
and a very weak positive association with felt arousal.

Variables M SD IQR skewness | kurtosis Min. Mdn Max.
PANAS PA (PRE) 16.67 3.68 4.00 -0.43 0.25 5 17 25
PANAS NA (PRE) 6.76 2.48 2.00 2.03 4.81 5 6 20
Feeling (POST) 3.36 1.72 2.00 -1.36 1.94 -5 4 5
Felt arousal (POST) 4.46 1.17 1.00 -0.72 0.14 1 5 6
PANAS PA (POST) 18.82 3.74 4.00 -0.79 0.89 6 19 25
PANAS NA (POST) 6.30 2.42 1.00 2.69 8.49 5 5 21

Note: Feeling and Felt arousal have a single missing value each. IQR = interquartile range; Min. = minimum; Mdn = median; Max. = ma-
ximum; PAAS = Physical Activity Affect Scale; PANAS = Positive and Negative Affect Schedule; PA = Positive affect; NA = Negative affect.
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Table 5. Associations (Pearson correlations) between the PAAS scales and the validating scales at the POST measurement

Scales 1. 2. 3. 4. 5. 6. 7. 8.
1. PAAS PA 1
2. PAAS NA -.50 1
3. PAAS Fatigue -.38 .53 1
4. PAAS Tranquility 29 -25 -.19 1
5. PANAS PA 77 -.42 -.40 31 1
6. PANAS NA -.30 .78 45 -.33 -.24 1
7. Feeling .64 -.61 -.42 27 .63 -.47 1
8. Felt arousal .54 -.40 -.44 .14 .57 -23 .58 1

Note: PAAS = Physical Activity Affect Scale; PANAS = Positive and Negative Affect Schedule; PA = Positive affect; NA = Negative affect;
p-values were adjusted using the Holm method. All p-values were statistically significant at p <.001 level, except for PAAS Tranquility and

Felt arousal, which had a p = .008.

4. DISCUSSION

In a sample of 362 young individuals with regular re-
creational physical activity, the Hungarian version of the
Physical Activity Affect Scale (PAAS) showed the theor-
etically expected four-factor structure with a high level of
measurement invariance between males and females. The
four scales largely showed the hypothesized associations
with other measures of affect and activation.

Our results support the four-factor structure of the
Hungarian adaptation of PAAS in both PRE and POST
exercise settings. Also, all four scales showed good internal
consistency. In addition, we demonstrated measurement
invariance between the biological sexes, allowing for a
meaningful comparison of the scores between the sexes. We
also note that the results more convincingly showed the full
measurement invariance in PRE items, while in POST

items, the results need to be interpreted with more caution.
Although we marked all levels as invariant POST items,
there may be some ambiguity as to whether the test is
invariant at and beyond the metric level.

Supporting Kwan et al. (2008), the correlations between
FS, FAS, and scales of the PAAS in our study emerged, as
illustrated in Table 6. The PA scale of the PAAS should be
consistent with the positive affect-high activation quadrant
in the circumplex model. In contrast, the NA scale should
be consistent with the negative valence-high activation
quadrant. The Tranquility scale is expected to be consistent
with the positive valence-low activation quadrant, and
the Fatigue scale should fit in the negative valence-low
activation quadrant. In this case, the correlations between
FS, FAS, and PAAS should emerge, as illustrated in Table 6.

Table 6. Expected correlations between FS, FAS, and PAAS scales in light of the circumplex model

Circumplex Positive affect Negative affect Tranquility Fatigue
Valence (FS) Positive (+) Negative (-) Positive (+) Negative (-)
Activation (FAS) Positive (+) Positive (+) Negative (-) Negative (-)

Overall, our findings, including the associations between
the four factors, agree with the circumplex model of affect
(Ekkekakis, 2008). The PAAS PA and Fatigue scales showed
the expected associations with the validating scales. The
PAAS NA was positively associated with PANAS NA and
negatively associated with the feeling scale as predicted
by the circumplex model. However, the model assumes
a positive association with felt arousal and we found a
negative association. The data collection characteristics
might explain this issue, but the residual effects of exercise
might also play a role in this finding. We also found a weak

positive correlation between Tranquility and FAS, possibly
due to the carry-over effects of exercise impacting the felt
arousal. The remaining associations matched the expected
associations in Table 6. Our results match those of Kwan
et al. (2008), who found six agreeing and two disagreeing
correlations with the circumplex model, which they attribute
to sample characteristics. These authors concluded that the
PAAS is an acceptable instrument for measuring affective
responses to exercise based on the circumplex model.

In our sample, the questionnaires were completed in the
context of recreational physical activity, characterized by a
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pleasant internal state. Indeed, the average value of NA was
relatively low, with comparatively slight variance. The
comparatively higher NA values were associated with lower
arousal values within this limited range, showing that low
activation levels can lead to negative states.

Limitations of the study include the volunteer sample,
which was not representative of the general population
culturally, across sports, and age groups. Also, findings do
not apply to competitive athletes. Finally, some participants
were from team/cooperative sports, where affective states
partly depend on factors other than individual sports
(Muiioz et al., 2016).

In conclusion, the four scales of the PAAS are reliable
and valid measures of affective states during physical
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APPENDIX: THE HUNGARIAN VERSION OF THE PHYSICAL ACTIVITY AFFECT SCALE (PAAS-H)

A Fizikai Aktivitas Affektus Skala magyar valtozata (PAAS-H)

Kérjiik, jelolje be, hogy a kiilonb6z6 szavak mennyire irjék le az allapotat ebben a pillanatban.

egyaltalan nem egy kicsit kozepesen erésen nagyon erésen
1. feldobott 1 2 3 4 5
2. nyugodt
3. energikus
4. faradt
5. békés

6. rosszkedvi

7. lestrapalt

8. ellazult

9. kimerult

10. lehangolt

11. lelkes

12. levert

A skalaképzés az alskalakhoz tartozo tételekre kapott pontszamok Osszeaddsaval torténik. Nincsenek forditott tételek.

Alskalak:

Pozitiv affektus (PA): 1., 3. és 11. tétel
Negativ affektus (NA): 6., 10. és 12. tétel
Faradtsag: 4., 7. és 9. tétel

Nyugalom: 2., 5. és 8. tétel
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