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Abstract

To measure the affective responses during high-intensity and moderate-intensity
exercises, the single-item questionnaires Feeling Scale (FS) and Felt Arousal
Scale (FAS) are often used. The aim of the present study was to examine the
validation of the German versions of the FS and the FAS by Maibach et al.
(2020) for autogenic training (AT), which is an exercise addressing the
lowest end of physical activation. Therefore, 224 participants (135 females
and 89 males, mean age = 21.8 + 2.2) took part in a 45-minute AT exercise.
Before and after the exercise, they completed three questionnaires: The FS
and the FAS by Maibach et al. (2020) and the Self-Assessment Manikin
(SAM) by Bradley and Lang (1994). The subscale pleasure (SAM-P) and the
subscale arousal (SAM-A) of the SAM were used for a self-other compari-
son to proof the construct validity for the FS and the FAS. For the conver-
gent validity, the results show positive significant correlations between the
FS and SAM-P (r=0.62, p < 0.001, R? = 0.38) and the FAS and SAM-A (r=
0.25, p < 0.001, R* = 0.06). For the discriminant validity, the FS and SAM-A,
as well as the FAS and SAM-P did not correlate significantly, whereas a
negative significant correlation was found between the FS and the FAS (r =
—0.20, p < 0.01, R* = 0.04). The pattern of results confirms the validity of
the German translations of the FS and the FAS for the passive relaxation
technique AT.
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1. Introduction

Physical inactivity is an increasing thread to the health of people around the
world. According to the World Health Organization (WHO), “1 in 4 adults, and
3 in 4 adolescents (aged 11 - 17 years), do not currently meet the global recom-
mendations for physical activity” (WHO, 2018: p. 6), which advice adults to ex-
ercise for at least “150 - 300 minutes of moderate-intensity aerobic physical ac-
tivity; or at least 75 - 150 minutes of vigorous-intensity aerobic physical activity; or
an equivalent combination of moderate- and vigorous-intensity activity through-
out the week, for substantial health benefits’ (WHO, 2020: p. 4). In this regard,
the WHO emphasizes the important role that regular physical activity plays for
the subjective well-being of people (WHO, 2018). Therefore, much research has
investigated the affective responses related to different kinds of physical activity
(for a systematic review and meta-analysis, see Bok et al., 2022; Chan et al., 2019;
Niven et al., 2020), with a focus either on high-intensity exercises that are per-
formed up to the level of subjective exhaustion (i.e., above the ventilatory thre-
shold; e.g., Niven et al., 2018, Stork et al., 2018) and/or on moderate-intensity ex-
ercises (i.e., around the ventilatory threshold, respectively, a lactate steady-state;
e.g., Rose & Parfiff, 2008; Van Landuyt et al., 2000). The kinds of exercise stu-
died most are endurance exercises, e.g., running on the treadmill (e.g., Hall et al.,
2002; Rose & Parfiff, 2008) or riding the bicycle ergometer (e.g., Maibach et al.,
2020; Niven et al., 2018) in the laboratory. Thereby, the affective responses de-
pend on the intensity of the exercise (e.g., Ekkekakis et al., 2005; Ekkekakis et al.,
2011; Hall et al., 2002). In general, high-intensity exercises, which are performed
above the ventilatory threshold, are perceived as more strenuous and less plea-
sant than moderate-intensity exercises, which are performed around the venti-
latory threshold. This pattern of affect has been explained with the dual-mode
model (DMM; Ekkekakis, 2003), which assumes an interaction of cognitive pa-
rameters (such as appraisals of the self-perceptions, including self-efficacy) and
interoceptive cues emerging from the body (such as muscular and respiratory
cues) during the (subjective) evaluation of the exercise experience. Accordingly,
during a moderate-intensity exercise, cognitive parameters dominate the evalua-
tion, and the exercise is perceived as either a positive or a negative experience,
depending on the subjective evaluation outcome (high inter-individual variabil-
ity). During high-intensity exercises, interoceptive cues become more and more
salient as the physical load increases and physiological steady-states cannot be
maintained, which leads to a reduced experience of pleasure (low inter-individual
variability). Furthermore, important for the present study, the perception of plea-
sure in low-intensity exercises can also be explained with the dominant processing
of interoceptive cues (low inter-individual variability) (cf. Brand & Kanning, 2021;
Ekkekakis, 2003).

In accordance with the circumplex model by Russell (1980), the affective res-
ponses to physical exercise have been measured along the dimension of pleasure
(from unpleasant to pleasant) with the Feeling Scale (FS; Hardy & Rejeski, 1989)
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and along the dimension of arousal (from low activation to high activation) with
the Felt Arousal Scale (FAS; Svebak & Murgatroyd, 1985). An important benefit
of these two measurements is that they are single-item scales, which are very
economical and easy to use. The orthogonal combination of the two dimen-
sions (valence and arousal) measured with these scales results in four mea-
ningful quadrants of different affective states: unactivated-pleasant affect, unacti-
vated-unpleasant affect, activated-unpleasant affect, and activated-pleasant affect
(Ekkekakis & Petruzzello, 2002; Hall et al., 2002). In their systematic review and
meta-analysis, Niven et al. (2020) listed six studies that have used both, the FS
and the FAS to examine the affective responses to moderate-intensity and
high-intensity exercises. In line with the DMM (Ekkekakis, 2003), these six stu-
dies found higher scores for the FS (signifying a more pleasant response) after
moderate physical activity and lower scores (indicating reduced pleasure) after
strenuous physical activity, while the opposite was observed for the FAS, with
higher scores (showing a stronger activation) after strenuous physical activity and
lower scores (reflecting a lower activation) after moderate physical activity.

Currently, however, there seems to be a lack of studies that capture the affec-
tive responses to low-intensity exercises or relaxation techniques, such as auto-
genic training (AT). Most studies that have used AT as an intervention refer to
clinical outcomes for different types of physical diseases; mostly, neurological (e.g.,
headaches), musculoskeletal (e.g., low back pain), or cardiovascular (e.g., hyper-
tension) (see Kanji, 1997; Stetter & Kupper, 2002). Studies with a focus on the
psychological effects of AT mainly measured anxiety (e.g., Kanji et al., 2006) or
stress (e.g., Seo & Kim, 2019). The latter studies used a categorical approach to
measure the emotional states, e.g., the State-Trait Anxiety Inventory (STAI; Spiel-
berger, 1983). Questionnaires based on different categories typically involve a
larger number of verbal items for each category. The evaluation process is there-
fore time consuming. This is markedly different for questionnaires, which are de-
sign based on a dimensional approach, such as the FS (Hardy & Rejeski, 1989)
and the FAS (Svebak & Murgatroyd, 1985). These require the evaluation of only
a single item and are thus, very economical in the handling and easy to apply in
the field of sport and exercise in relation to well-being.

Important for the present study, the FS and the FAS have been translated and
validated for two German versions (Maibach et al. 2020). To this end, Maibach
et al. (2020) tested 82 participants during a bicycle ergometer task in which
physical load was increased stepwise until subjective exhaustion. Overall, they
observed an increase of arousal and a decrease of pleasure when examining the
affective responses before and after the high-intensity exercise, a pattern, which
is in line with previous studies testing participants above the ventilatory thre-
shold (e.g., Oweis & Spinks, 2001; Welch et al., 2007). To examine the construct
validity for the German translations of the FS and the FAS, respectively, the affec-
tive responses were also measured for a self-other comparison with the (corres-

ponding) valence and arousal dimensions of the Self-Assessment Manikin (SAM)
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by Bradley and Lang (1994). Maibach and colleagues found significant correla-
tions with a large effect size for the valence dimension between the FS and the
subscale SAM-P (r=0.73, R? = 0.53) and for the arousal dimension between the
FAS and the subscale SAM-A (r= 0.50, R* = 0.25). As a follow-up of the study by
Maibach et al. (2020), Thorenz and colleagues (Thorenz et al., under review)
further validated the German versions of the two scales for a moderate-intensity
exercise (i.e., a jogging exercise). In their study, 179 participants were asked to
run at a self-selected pace at which they felt pleasant for 45 minutes. The
self-paced jogging exercise led to an increase of the positive affect (i.e., a stronger
pleasure experience) and an increase of the arousal level, which is in line with
previous studies for self-paced tasks below the ventilatory threshold (e.g., Ekke-
kakis et al., 2000; Van Landuyt et al., 2000). Construct validity for the translated
scales was provided by significant positive correlations for the valence dimen-
sion between the FS and the SAM-P (r= 0.42, p < 0.001, R* = 0.18) and for the
arousal dimension between the FAS and the SAM-A (r = 0.15, p < 0.05, R? =
0.02).

Purpose of the Present Study

Flake et al. (2017) emphasized that diagnostic tools must be validated for the
specific setting in which they will be used. The German translations of the Feel-
ing Scale (FS) and the Felt Arousal Scale (FAS) have been already validated for a
high-intensity bicycle ergometer task (Maibach et al., 2020) and for a mod-
erate-intensity jogging exercise (Thorenz et al., under review), while, so far, such
a validation is missing for a low-intensity exercise. Therefore, the present study
aims to proof the validity of both scales for an exercise addressing the lowest end
of physical activation. The exercise chosen is autogenic training (AT), which is a
well-researched passive relaxation technique based on autosuggestion that was
first instructed 100 years ago by the German psychiatrist Johannes Heinrich
Schultz (Schultz, 1932; cf. Irnich, 2013). Today, AT is used by standard in dif-
ferent applied fields, such as in psychotherapy and sport psychology (cf., Kanji,
1997; Kellmann & Beckmann, 2020; Mikicin & Kowalczyk, 2015; Stetter & Kup-
per, 2002), and thus, provides for an excellent target exercise to be considered
for a further validation study of the FS and the FAS.

In the present study, participants signed up for a 45-minute AT exercise in
which they were instructed from an audio CD according to a procedure by Gras-
berger (2014). The affective responses were captured immediately before and af-
ter the exercise with the FS and the FAS by Maibach et al. (2020). In addition,
the Self-Assessment Manikin (SAM) by Bradley and Lang (1994) was also admi-
nistered to proof the construct validity of the FS and the FAS, respectively. To
answer the question of whether construct validity can be assumed statistically, con-
vergent validity and discriminant validity is tested among the different (sub)scales
following the traditional Multitrait-Multimethod (MT-MM) matrix approach
(Campbell & Fiske, 1959; cf. Schermelleh-Engel et al., 2020). Convergent validity
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(i.e., two scales test the same construct) can be assumed for as long as a (posi-
tive) high correlation is observed between any two (sub)scales measuring the
same construct (Hypothesis 1), while the criterion of discriminant validity (i.e.,
two scales test different constructs) is satisfied when any two (sub)scales testing
different constructs are either not correlated or when they show a smaller (or
negative) correlation than the correlation between two scales that test the same
construct (Hypothesis 2).

Furthermore, the means of the posttest values (after the AT exercise), the
magnitude of change between the pretest and posttest, and the number of zero
variations (i.e., no change for the affective responses) for each (sub)scale are
considered to get an impression of the sensitivity of the different scales regarding
the affective responses accompanying the AT exercise and to further compare
the descriptive statistics with the results of the study by Maibach et al. (2020). In
this regard, the following predictions were made: In the present study, partici-
pants should experience the low-intensity AT exercise as more pleasant and less
strenuous than the participants of Maibach et al. (2020), who performed all the
way up to the level of subjective exhaustion in the high-intensity bicycle ergo-
meter task. If this were the case, then the mean posttest values should be higher
for the FS (Hypothesis 3) and lower for the FAS (Hypothesis 4) after the AT ex-
ercise as compared to the posttest values observed in the bicycle ergometer task
of Maibach et al. (2020), because of the different levels of physical intensity be-
tween the two exercises (cf. Ekkekakis, 2003; Ekkekakis et al., 2011). Also, the
magnitude of change is expected to be smaller for the AT exercise for the FS
(Hypothesis 5) and for the FAS (Hypothesis 6), respectively, because the passive
relaxation exercise of the present study is of no physical challenge for the partic-
ipants, whereas the stepwise increase of physical load during the bicycle ergo-
meter task in Maibach et al. (2020) came along with larger changes in the affec-
tive experience during the high-intensity exercise. Furthermore, the direction of
change of the affective responses from pretest to posttest should be positive for
the FS and negative for the FAS in the present study, as relaxation techniques
cause a shift on the activation-deactivation continuum toward the calm end, and
this shift positively influences the valence dimension (Ebert & Kowalsky, 2012;
Irnich, 2013; Kanji, 1997). Last, due to the complete absence of physical load
during the AT exercise, there should be more zero variations in the present
study than in the study by Maibach et al. (2020) (Hypothesis 7).

2. Method
2.1. Participants

The data collection period of the study started in the university’s summer seme-
ster of 2017 and went on until the summer semester of 2019 at the University of
Paderborn. The present study was conducted as a part of the undergraduate ba-
chelor course called “Sport Psychological Training” within the 2°¢ year of the

study program in applied sport science. A total of 236 sport science students
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participated in different undergraduate bachelor courses on sport psychological
training, where the AT exercise was performed. The participation in the study
was voluntary and had no effect on passing or failing the course. In this way, the
registration for the study was anonymous by a self-generated code, which could
not be traced back to the individual participant. The university’s local ethics
committee approved the study before it started. Due to incomplete sets of data,
12 participants were excluded from the study. Hence, the final sample included

224 participants (135 females and 89 males, mean age = 21.8 + 2.2).

2.2. Measurements

To assess the affective responses, three questionnaires were used in a pret-
est-intervention-posttest-design, using paper-and-pencil tests: The German trans-
lations of the Feeling Scale and the Felt Arousal Scale by Maibach et al. (2020), and
the Self-Assessment Manikin by Bradley and Lang (1994).

The Feeling Scale (FS; German scale provided by Maibach et al., 2020; original
scale from Hardy & Rejeski, 1989) was used to measure the valence dimension of
the affective responses. It is a numerical bipolar 11-points rating scale, ranging
from —5 to +5, in which the odd numbers and zero are verbalized in the follow-
ing way: =5 (“very bad”), -3 (“bad”), —1 (“fairly bad”), 0 (“neutral”), +1 (“fairly
good”), +3 (“good”), to +5 (“very good”).

The Felt Arousal Scale (FAS; German scale provided by Maibach et al., 2020;
original scale from Svebak & Murgatroyd, 1985) measured the arousal dimen-
sion of the affective responses. It is a numerical 6-points rating scale, ranging
from 1 to 6, with 1 representing “low arousal” and 6 representing “high arousal.”

The Self-Assessment Manikin (SAM; Bradley & Lang, 1994) is a non-verbal
scale based of pictures (i.e., manikins), portraying five different emotional states
along the three dimensions pleasure (subscale SAM-P), arousal (subscale SAM-A),
and dominance (subscale SAM-D), respectively. For the present study, only the
subscale SAM-P and the subscale SAM-A were of interest to test construct va-
lidity, while the subscale SAM-D was not considered. In the subscale SAM-P,
the manikins range from happy smiling (5) to unhappy frowning (1). In the
subscale SAM-A, the manikins range from wide-eyed excitement (5) to sleepy
relaxed (1).

2.3. Design

On the first meeting, all participants were informed about how the study was
conducted (e.g., about the anonymous registration, the procedure, and data sto-
rage), upon which they signed the informed consent forms and provided addi-
tional personal data. On the second meeting, the study took part in a gymna-
sium, where the participants performed the AT exercise. To this end, they laid
down in a supine position on exercise mats and listened to the instructions of
Grasberger (2014), presented via loudspeakers by an audio CD for 45 minutes.

The whole procedure included three complementary parts: 1) A basic stress re-
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duction exercise (including short formulas: heaviness formula, warmth formula,
solar plexus formula, cool forehead formula, visual imagination formula, and a
take-back formula in six steps), 2) an exercise to increase concentration (includ-
ing heaviness-warmth formula, solar plexus formula, and cool forehead formula
in the first 5 minutes, focusing attention on a self-selected object and visual im-
agination formula in the next 8:30 minutes, and a take-back formula in three
steps at the end), and 3) an exercise to improve self-confidence (including hea-
viness-warmth formula, solar plexus formula, and cool forehead formula in the
first 4:35 minutes, main part visual imagination formula, and a take-back for-
mula in three steps at the end). The participants completed the three question-

naires immediately before and after the AT exercise.

2.4. Data Analysis

The software IBM SPSS Statistics (Version 28) was used for data analysis. To
evaluate the overall construct validity of the German versions of the FS and the
FAS by Maibach et al. (2020), both scales were correlated with the subscale SAM-P
and the subscale SAM-A of the SAM by Bradley and Lang (1994). For convergent
validity, the correlation between the pairs of the same construct (e.g., FS and
SAM-P), and for discriminant validity, the pairs of the different constructs (e.g., FS
and SAM-A) were calculated, respectively. Fisher’s z-transformations (Charter &
Larsen, 1983) were used to compare the effect sizes of the correlation coefficients
between the values of the Maibach et al. (2020) study and the values of the
present study. Also, the descriptive statistics were examined for all (sub)scales,
including the means of the posttest values, the magnitude of change between
pretest and posttest, and the direction of change, as well as the number of zero

variations.

3. Results
3.1. Correlation of (Sub)Scales

For the convergent validity, the FS and SAM-P for the valence dimension (r =
0.62, p < 0.001, R* = 0.38) and the FAS and SAM-A for the arousal dimension (r
= 0.25, p < 0.001, R? = 0.06) were positively correlated. According to Cohen
(1988), these correlations were of a large (valence dimension) and of a small
(arousal dimension) effect size, respectively. For the discriminant validity, the FS
and SAM-A (r= -0.09), the FAS and SAM-P (r = —0.10), and the SAM-P and
SAM-A (r= -0.10) were not significantly correlated, while the FS and FAS (r=
—-0.20, p < 0.01, R* = 0.04) were negatively correlated, with a small effect size.
The correlations are presented in Table 1. In the present study, the correlation
coefficients for the valence dimension were of similar size (no significant differ-
ence; z= 1.55, p> 0.05) as in the study by Maibach et al. (2020) but were signifi-
cantly smaller for the arousal dimension (z = 2.24, p < 0.05) and for the discri-
minant analysis of the correlation between the FS and the FAS (z = 4.78, p <
0.001).
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3.2. Analyses of Affective Responses

For the valence dimension, the mean of the affective responses after the AT
exercise (i.e., at the posttest) was for the FS,o = 2.24 £ 1.58 and was for the
SAM-Ppo = 3.81 + 0.67. The magnitude of change from pretest to posttest was
significant for the FSchange = 0.41 [£(223) = 3.652, p < 0.001, d = 0.24], but not
significant for the SAM-Pange = 0.07. The number of participants displaying
zero variations was 66 for the FS and was 110 for the SAM-P. For the arousal
dimension, the mean of the affective responses after the AT exercise (i.e., at
the posttest) was for the FAS,o = 2.04 *+ 0.87 and was for the SAM-A o5 = 2.03
+ 0.90. The magnitude of change from pretest to posttest was significant for
the FAScangee = —0.81 [£ (223) = 10.778, p < 0.001, d = 0.72] and for the
SAM-Ahange = —0.46 [£(223) = 7.553, p < 0.001, d = 0.51]. The number of par-
ticipants displaying zero variations was 59 for the FAS and was 90 for the
SAM-A (cf. Table 3). The descriptive statistics are provided in Table 2 (mean
values, standard deviations, range of answers) and Table 3 (zero variations, di-

rection of change).

Table 1. Correlations between the different scales for the magnitude of change between
the pretest and posttest (N = 224).

Variables FS FAS SAM-P SAM-A
FS -
FAS —-0.20** -
SAM-P 0.62** -0.10 -
SAM-A -0.09 0.25** -0.10 -

a. FS = Feeling Scale, FAS = Felt Arousal Scale, SAM-P = pleasure dimension of
Self-Assessment Manikin, SAM-A = arousal dimension of Self-Assessment Manikin. **The
correlation is significant at the level of 0.01 (2-sided).

Table 2. Descriptive statistics of the pretest and posttest data (N = 224).

Scale Used glaen Sg:a(;ef Mean Values DS:?:':?;:s of l:::ieers
FS [pre] 5.5 1.83 1.74 -3-5
FS [post] -5-5 2.24 1.58 -3-5
FAS [pre] 1-6 2.85 1.06 1-6

FAS [post] 1-6 2.04 0.87 1-5

SAM-P [pre] 1-5 3.74 0.81 1-5
SAM-P [post] 1-5 3.81 0.67 2-5
SAM-A [pre] 1-5 2.48 0.88 1-5
SAM-A [post] 1-5 2.03 0.90 1-4

a. FS = Feeling Scale, FAS = Felt Arousal Scale, SAM-P = pleasure dimension of
Self-Assessment Manikin, SAM-A = arousal dimension of Self-Assessment Manikin.
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Table 3. Descriptive statistics of the pretest and posttest data (N = 224).

Variables Zero Variation Increase Decrease
n (in %) n (in %) n (in %)

FS 66 (29.5) 111 (49.6) 47 (20.9)
FAS 59 (26.3) 25 (11.1) 140 (62.5)
SAM-P 110 (49.1) 67 (29.9) 47 (20.9)
SAM-A 90 (40.2) 26 (11.6) 108 (48.2)

a. FS = Feeling Scale, FAS = Felt Arousal Scale, SAM-P = pleasure dimension of
Self-Assessment Manikin, SAM-A = arousal dimension of Self-Assessment Manikin.

4. Discussion

Recently, Maibach et al. (2020) provided for German translations of the FS and
the FAS, which are frequently used to measure people's affective responses to
exercise in accordance with the dual-mode model (DMM,; e.g., Ekkekakis, 2003;
Russell, 1980). While both scales have been validated for a high-intensity exer-
cise (i.e., bicycle ergometer task, Maibach et al., 2020) and a moderate-intensity
exercise (i.e., self-paced jogging, Thorenz et al., under review), a validation of the
FS and the FAS for a low-intensity exercise is missing. Therefore, the present
study examined participants’ affective responses in a 45-minute AT exercise.
Before and after this intervention, they completed the three questionnaires: The
FS and the FAS by Maibach et al. (2020) and the SAM by Bradley and Lang
(1994). Overall, the pattern of results confirms the validity of the German trans-
lations of the FS and the FAS for the low-intensity AT exercise.

4.1. Analysis of Correlation

Construct validity is evaluated according to the criteria of the Multitrait-Multi-
method (MT-MM) analysis (Schermelleh-Engel et al., 2020). For convergent valid-
ity, a significant correlation must be demonstrated between pairs of the same
construct using different methods (i.e., FS and SAM-P, and FAS and SAM-A).
The data analysis of the present study revealed a significant correlation with a
large effect size for the valence dimension between the FS and the SAM-P and a
significant correlation with a small effect size for the arousal dimension between
the FAS and the SAM-A (interpreted according to Cohen, 1988). Thus, conver-
gent validity can be assumed for the FS and the FAS (Hypothesis 1).

For the discriminant validity, all three criteria of the MT-MM analysis (cf.,
Schermelleh-Engel et al., 2020) are satisfied for the (sub)scales of the valence and
the arousal dimension. First, the correlation coefficients between the pairs of the
same construct using different methods (FS and SAM-P or FAS and SAM-A) are
higher than the correlation coefficients between the pairs of different constructs
using same methods (FS and FAS or SAM-A and SAM-P). Second, the correla-
tion coefficients between the pairs of the same construct using different methods
(FS and SAM-P or FAS and SAM-A) are higher than the correlation coefficients
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between the pairs of different constructs using different methods (FS and
SAM-A or FAS and SAM-P). Third, the correlations follow a plausible pattern
within the same and between different dimensions, i.e., the pairs of the same
construct have a positive sign and the pairs of different constructs are either not
correlated or have negative signs. This was the case in the present data and
therefore, discriminant validity can be assumed (Hypothesis 2). The effect size of
the correlation coefficient for the valence dimension was of a similar size as the
one found in Maibach et al. (2020), whereas the effect size for the correlation
coefficient for the arousal dimension was somewhat lower. Please note, however,
that the FAS and the SAM-A correlated significantly in the present study, and
this correlation was positive (like in the study by Maibach et al., 2020).

The lower effect size of the correlation coefficient for the arousal dimension
may be due to the larger sample size in the present study, leading to a more sta-
ble estimate, while the smaller sample size in the study of Maibach et al. (2020)
may have overestimated the effects (Schonbrodt & Perugini, 2013). Another ex-
planation (which is somewhat related to the larger sample size) may be the high
percentage of zero variations for the SAM-A in the present study. When taking a
closer look at the data, already 54 out of the 90 participants with a zero variation
(i.e., no change from pretest to posttest) specified their level of activation with a
value of 1 or 2 on the subscale SAM-A at the pretest. Thus, for those partici-
pants, a further decrease of arousal during the AT exercise was either not very
likely (for those with a value of 2) or impossible (for those with a value of 1).
Also, it may be argued that the subscale SAM-A (ranging from 1 - 5) may not
have been as sensitive as the FAS (ranging from 1 - 6) to reveal any changes in
these participants, which may (in turn) have been responsible for the lower ef-

fect size of the correlation coefficient.

4.2. Analyses of Affective Responses

For the comparison with the bicycle ergometer task of Maibach et al. (2020),
higher mean values for FS,. and lower mean values for FAS,., were expected
for the AT exercise in the present study. This was clearly reflected in the data.
Therefore, Hypothesis 3 and Hypothesis 4 can be confirmed. Based on the DMM
(Ekkekakis, 2003), the increase of pleasure during the AT exercise, as compared
to the decrease in the bicycle ergometer task (Maibach et al., 2020), can be ex-
plained with the lower intensity level and a relaxation response, which was also
shown in the decrease of arousal (cf. Irnich, 2013). This reciprocal influence
was further corroborated by the negative correlation between the FS and the
FAS, which is illustrated within the circumplex model in Figure 1 (Russell, 1980,
cf. Ekkekakis, 2003, Ekkekakis & Petruzzello, 2002). Hypothesis 5 and Hypothe-
sis 6 can also be confirmed, as the magnitudes of changes and the directions of
changes for the valence dimension and the arousal dimension were as expected
and thus, differed markedly between the low-intensity AT exercise of the present

study and the high-intensity bicycle ergometer task of Maibach et al. (2020). In
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Felt Arousal Scale
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Feeling Scale

Figure 1. Affective response before (pre) and after (post) the autogenic training (AT) exercise
in accordance with the two-dimensional model by Ekkekakis and Petruzzello (2002).

fact, the AT exercise in the present study was based exclusively on autosugges-
tion and thus, was performed in the complete absence of physical load, prevent-
ing large changes in the arousal level to occur. Obviously, this was different in
the study of Maibach et al. (2020), where the physical load was increased step-
wise up to the level of subjective exhaustion, being accompanied with intensive
physiological responses and large changes of arousal (e.g., Niven et al., 2018;
Oliveira et al., 2013; Stork et al., 2018). This difference in the exercise procedures
was further reflected in the larger number of participants showing zero varia-
tions. These were 66 (29.5%) for the FS and 59 (26.3%) for the FAS in the
present study, compared to the 8 (9.7%) and 3 (3.6%) in the study by Maibach et
al. (2020). This observation confirms Hypothesis 7.

When viewing the present results together, a clear picture emerges, from
which the use of the German translations of the FS and the FAS (by Maibach et
al., 2020) for the AT exercise, resembling an exercise addressing the lower end of
physical activation, can be recommended. As was expected, the execution of the
passive relaxation technique led to a systematic (physiological) relaxation re-

sponse, which was accompanied by pleasant feelings. This was reflected in the
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decrease of arousal (as measured with the FAS) and the increase of affective va-
lence (as measured with the FS). However, comparing the results of the present
study with previous findings on AT exercises is difficult because previous re-
search has mainly focused on the state of anxiety (cf. Stetter & Kupper, 2002).
This limited view on affective states was already criticized by Ekkekakis et al.
(2000). Further, for the self-other comparison, the correlations within and be-
tween the different dimensions followed a systematic pattern. That is, pairs of
the same construct were positively correlated, whereas pairs of different con-
structs were either not correlated or showed a negative correlation. The correla-
tion coefficients were larger for same pairs (i.e., convergent validity) and smaller
for different pairs (i.e., discriminant validity). Therefore, the criteria for con-
struct validity were fully satisfied.

Based on these results, the application of the two-dimensional circumplex
model (Russell, 1980) and the use of the two single-item scales FS and FAS can
be recommended for the research field of relaxation techniques (e.g., autogenic
training or progressive muscle relaxation), especially since the effect of the re-
laxation response can be nicely classified within the quadrant “unactivated-plea-
sant affect” in the circumplex model (Ekkekakis et al., 2000; Hall et al., 2002). The
perception of interoceptive cues related to temperature sensation, muscular sensi-
tivity, and cardiovascular perception are crucial for the relaxation response (Vaitl,
2020). This supports the assumption from the DMM (Ekkekakis, 2003), that the
dominant processing of interoceptive cues leads to a pleasant affect during

low-intensity exercises (cf. Brand & Kanning, 2021).

5. Conclusion

The present study confirms the validity for the German translations of the
two single-item questionnaires FS and FAS for a low-intensity AT exercise.
Hence, there is now evidence that the translated scales can be used to measure
the affective responses for exercises across a variety of different intensity le-
vels, from low-intensity (present study), over moderate-intensity (Thorenz et
al., under review), to high-intensity (Maibach et al., 2020) level exercises. Fu-
ture studies should test the application of the German versions of the FS and
the FAS in different clinical populations for which AT is used in therapy, or
for a younger population (adolescents) in a school setting. Furthermore, the
validity of the FS and the FAS for other systematic relaxation techniques, such
as the active relaxation technique progressive muscle relaxation, should also
be tested. The questionnaires validated here could also be used to achieve the
WHO goal of having inactive people engage in repeated and adherence phys-

ical activity.
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