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ABSTRACT

Introduction: Although exercise benefits health, women have high levels of physical inactivity. Lack of
time and negative affective responses to exercise can be barriers to adherence to training programs for
this population. Thus, studies must investigate the affective responses (ARs) resulting from short-du-
ration exercise protocols. In this sense, high-intensity kettlebell training can be an interesting strategy.
Objective: This study aimed to characterize acute and chronic affective responses of young women during
a high-intensity kettlebell training program. Methods: Eleven volunteers (aged 25 + 3 years) participated
for ten weeks in high-intensity kettlebell training (3x per week). The program was applied using a fa-
miliarization period, followed by three phases using swing and squat exercises. Results: No significant
differences were observed when comparing the affective responses obtained pre-session with the measu-
rements at 5, 10 and 20 min post-session in the acute phase (p > 0.05). Still, no significant differences were
observed over the ten weeks of training (Pre = 2.13 + 0.26 / 5 min = 1.92 + 0.42 / 10 min = 1.89 + 0.43 / 20
min = 1.93 £ 0.44) (p > 0.05). Conclusion: The high-intensity kettlebell training program with progressive
and individualized load increases can maintain positive affective responses in the acute phase and after
ten weeks of training.
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RESUMO

Introducio: Apesar da pratica de exercicio ser benéfica para a satde, mulheres apresentam niveis elevados
de inatividade fisica. A falta de tempo e as respostas afetivas (RAs) negativas ao exercicio podem ser bar-
reiras a aderéncia aos programas de treinamento para essa populagdo. Assim, é importante que estudos
investiguem as RAs decorrentes de protocolos de exercicio de curta duracao. Nesse sentido, treinamento
com kettlebell de alta intensidade pode ser uma alternativa interessante. Objetivo: O objetivo deste estu-
do foi caracterizar as RAs agudas e cronicas de mulheres jovens submetidas a um programa de treinamen-
to com kettlebell de alta intensidade. Métodos: Onze voluntarias (idade = 25 + 3 anos) participaram por
10 semanas de treinamento com kettlebell de alta intensidade (3x por semana). O programa foi aplicado
utilizando um periodo de familiarizagio, seguidos por trés fases utilizando os exercicios swing e agacha-
mento. Resultados: Nio foram observadas diferencas significativas quando comparadas as RAs obtidas
antes da sessdo com as medidas de 5,10 e 20 min apds a sessdo na fase aguda (p > 0,05). Ainda, no foram
observadas diferencas significativas ao longo das 10 semanas de treinamento (Pré = 2,13 + 0,26 / 5 min=
1,92 £ 0,42 / 10 min = 1,89 + 0,43 / 20 min = 1,93 = 0,44) (p > 0,05). Conclusdo: O programa de treinamento
com kettlebell de alta intensidade com aumento progressivo e individualizado de carga pode manter RAs
positivas na fase aguda, e apds 10 semanas de treino.

Palavras-chave: afeto; treinamento intervalado de alta intensidade; exercicio fisico.
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Introduction

The regular practice of physical exercise (PE) provides several health benefits,
such as the reduced risk of cardiovascular disease, high blood pressure, cancer, and
diabetes and improved mental health [1]. Despite this, the adult population consu-
mes considerable time in sedentary habits. Furthermore, women exhibit higher le-
vels of physical inactivity (31.7%) compared to men (23.4%), which calls attention to
further investigation of this group [2,3].

It is known that there are barriers to adherence to PE programs, such as the
ARs experienced during the sessions, the monotony imposed by continuous sessions
of long duration, and lack of time [4-8]. ARs represent the sensation of pleasure/dis-
pleasure experienced during PE. These responses can contribute to a positive or ne-
gative memory trace formation concerning PE and seem to influence future decisions
to engage or not practice PE [6,9,10]. For example, evidence indicates that sedentary
individuals who increase only one unit in ARs to PE (feelings scale from +5 to -5) may
show an increment of 38 and 41 minutes per week in physical activity (PA), six mon-
ths and 12 months after the intervention, respectively [11].

Studies with traditional models of PE (i.e., treadmill/bike) indicate a rela-
tionship between AR and intensity [12-14]. According to the dual-mode theory,
when the PE intensity exceeds the metabolic thresholds (e.g., ventilatory threshold
2 or lactate threshold), the ARs tend to be more negative and may negatively impact
the adherence to PE [15]. On the other hand, at lower and moderate intensities, ARs
seem to be more positive [6,12,13,16].

In addition, lack of time is another important barrier reported to participa-
tion in PE. For this reason, high-intensity interval training (HIIT) programs can be a
favorable strategy to increase the PA level for a shorter execution time. Furthermore,
HIIT can be considered less monotonous than moderate-intensity continuous trai-
ning (MICT) and provide benefits in physical fitness and health similar to or even
superior to MICT [4,5,7,8,17,18]. However, studies about ARs related to HIIT are still
inconclusive. This is because the different ways of manipulating the HIIT prescrip-
tion variables (e.g., duration of effort and rest and effort: rest ratio) can impact ARs
[19-21].

Still, the type of PE can also impact ARs to HIIT because the amount of muscle
mass involved and the force generation required during PE leads to different physio-
logical stress levels at similar relative intensities [22]. In this sense, it is necessary to
understand the HIIT ARs according to the type of PE used, especially in protocols that
involve large muscle groups, such as HIIT with a kettlebell.

Kettlebell HIIT (HIIT-KB) protocols consist of short duration (< 30 min) and
high intensity (87-93% heart rate) sessions with 15-60 seconds of dynamic exerci-
se involving the whole body [23-29] and have been shown to be beneficial for the
improvement of important health parameters [30,31]. For example, previous studies
have shown that HIIT-KB promoted improved aerobic capacity [30] and mental he-
alth in healthy young women, with reduced symptoms of depression [31]. However,
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to our knowledge, no studies have evaluated the ARs experienced during a HIIT-KB
program.

This is an important fact since studies that evaluate ARs over several sessions
can provide a closer representation of the behavior of this parameter from session
to session, under the influence of intervening factors, reproducing an environment
close to that experienced by the participant in the real world [11,19].

Therefore, the present study aimed to characterize acute and chronic ARs of
young women after ten weeks of HIIT-KB. Our primary hypothesis is that HIIT-KB
can provide acute positive ARs in sedentary young women. The secondary is that the
HIIT-KB program with progressive and individualized load increase can generate a
profile of positive ARs over ten weeks.

Methods

Sample

The study included 11 irregularly active women (24.6 + 3.0 years) classified by
the International Physical Activity Questionnaire (IPAQ). A statistical power of 0.8
was used to detect the main effects, alpha error of 0.05, a mean effect size (F = 0.25)
for AR measures based on a previous resistance exercise study [32]. The inclusion/ex-
clusion criteria were: age between 18 and 30 years old, no experience with kettlebell
exercise, adequate physical/health conditions for testing and training (upon evalua-
tion by a cardiologist), non-smoker, non-user of ergogenic or nutritional supple-
ments and adherence to training > 85%.

The study was approved by the Research Ethics Committee (CEP/UFES), CAAE:
90506418.7.0000.5542.

Table I - Sample characterization (n = 11)

Body mass (kg) 62.32 £5.19
Stature (cm) 162.45 + 5.57
BMI (kg/m™) 23.75 + 3.08
Fat percentage (%) 26.55 + 6.16
PAL (MET) 314.55 + 350.80

Values presented as mean + SD. BMI = Body Mass Index; PAL = Physical Activity Level

Procedures

Anthropometry

Body composition was evaluated using the Pollock 7-fold protocol [33] to cal-
culate the fat percentage. Height and body mass were determined using a stadio-
meter and a scale, respectively (Mars scale, model LC200, Santa Rita do Sapucai, MG,
Brazil). Body mass index (BMI, in kg/m?) was calculated by dividing body mass by
height squared.
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Cardiological assessment of exertion

A test was performed on a motorized treadmill (Inbra Sport Super ATL, Por-
to Alegre, Brazil) maintained at 1% incline with a 5-min warm-up at 4 km-h'. An
incremental protocol was used (1 km-h™ at every min) until exhaustion. During the
test, blood pressure (mercury column sphygmomanometer - Heidji) and heart rate
were monitored with the MC5 lead (Micromed digital ECG - Porto Alegre, Brazil) and
evaluated by a cardiologist. The highest heart rate (HR) value reached at the end of
the test was recorded to monitor the intensity of the sessions. All participants were
verbally encouraged during the test.

Heart rate

The heart rate (HR) was measured at the end of each series (Polar Electro OY
A300, Kempele, Finland), and an average was calculated to characterize the intensity
of the session (%HR__ ).

Adherence to training

Participants” adherence to training was used to calculate the % of attendance
using the formula: Number of sessions performed/Total number of sessions X 100.
Participants were included in the study when they showed attendance > 85% [34].

Total Training Load

The total training load was represented by the total volume in each phase (n°
repetitions X n° series X weight of the kettlebell) [35], the weight of the kettlebell
relative to body mass (%BM), and the percentage of the maximum heart rate reached
in the sessions (%HR ).

Affective valence

The 11-point “feelings scale” (FS) translated and adapted into Portuguese was
used to assess ARs [36]. During training, anchors ranging from -5 (very bad) to +5
(very good) were used. The volunteers answered the following question: How are
you feeling now? (at rest - 5, 10, and 20 min after the exercise session). The ARs were
evaluated in all sessions, and an average of the 3 weekly sessions was performed.

Rating of perceived exertion

The session intensity was measured using the rating of perceived exertion
(RPE) scale from 0 to 10 points [37,38]. At the end of each session (post-exercise 5, 10,
and 20 min), together with the feelings scale, they answered the following question:
How was your training? The scales were randomly used to avoid the influence of one
measure over the other.

Kettlebell Training Protocol
The training protocol was divided into 3 phases (10 weeks): Phase I (2 weeks),
Phase 11 (4 weeks), and Phase 111 (4 weeks). The sessions were three times a week

343



Rev Bras Fisiol Exerc 2022;21(6):340-351

(Monday, Wednesday, and Friday). All sessions were preceded and ended with warm-
-up and cool-down (5 min each). The training phases were preceded by a two-week
familiarization period, as described below [27,31].

Warm-up

At the beginning of each session, participants performed a warm-up (5 min).
Then, the exercises aimed to recruit the muscle groups involved in kettlebell practice.

The following exercises were used: advancement with displacement, hip ele-
vation with unipodal support, lateral trunk flexion in the sitting position, trunk ro-
tation in the semi-kneeling position, trunk flexion, and extension in 4 supports. 15
repetitions were performed for each exercise, without rest intervals.

At the end, the participants performed the farmer’s walk for 30s with two
kettlebells with different loads (8 and 12 kg - Phase I, 12 and 16 kg - Phase I1, 16 and 20
kg - Phase III) in each hand, and the kettlebell with the smallest load was supported
in the chest region. For the last 20s, the kettlebells were switched sideways.

Familiarization

The participants underwent a two-week familiarization period, with three
weekly sessions (Monday, Wednesday, and Friday). During this period, the exercises
performed were respectively: hip flexion; deadlift; the first part of the swing, towel
swing, kettlebell swing, wall squat, and kettlebell squat. The sessions consisted of 15
repetitions for each exercise and a 60s rest interval between sets.

During this period, the participants were familiarized with the scale of per-
ceived exertion and the feelings scale.

=a

-

Figure 1 - Familiarization (1- hip curl; 2- deadlift; 3- the first part of the swing; 4- towel swing; 5-
kettlebell swing; 6- wall squat; 6- kettlebell squat)
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Phase I

During Phase I, two sets were used, consisting of five swing stimuli and three
squat stimuli, respectively. From this training phase, the effort: pause ratio used was
30:30s, and the participants were encouraged to do as many repetitions as possible. In
this phase, an interval of 2 min was adopted between sets.

Phase 11 e 111

In the following four weeks (phase 2), the participants performed three sets
of five stimuli, with an effort: pause ratio of 30:30s, alternating swing and squat mo-
vements, with a 2-minute break between sets. Phase 111 (four weeks) was similar to
phase I1. However, the interval adopted between sets was 1 min.

FAMILIARIZATION PHASE | PHASE Il PHASE Ill
2-weeks 2-weeks 4-weeks 4-weeks
Warm-up Warm-up Warm-up
TECHNIQUE Smin Smin Smin
ASSIMILATION iv l
30 30s 30s 30s 30
30s  30s 30s 305 30s
FAMILIARIZATION
il [ow [ [ow [ow o]
L 30s 30s 30s 30s J
| (_U 30s 30s 30s 30s 30s ‘_U 30s 30s 30s 30s 30s
SESSON DURTON S [w[wlalm] £ Ywa]wlalw]
15-20min 2min Interval b= 30s 305 305 30s = 30s 305 305 30s
2min 1min
305 305 305 30s  30s 30s 30s 30s 30s 30s 30s 30s 30s
[ ] (o [sa [ [ [ov] [ow [sa [ [ [ow]
30s  30s 30s 30s 30s 30s 30s 30s 30s 30s

'
Cool-down Cool-down Cool-down
. )
SW = Swing; SQ = Squat; FS = Feelings scale; RPE = Rating of Perceived
Figure 2 - High-intensity kettlebell training program. Exertion. Adapted from Zimerer et al., 2021 [27]

Kettlebell Load Progression (kg)

The loads were increased on a scale of 4 kg at each progression [39], following
the following criteria: I) RPE < 5; IT) Repetitions > 23 swings; I1I) Technical execution
[25,40]. However, participants were not informed about the load progression criteria
to avoid any interference (blind progression).

Statistical Analysis

Statistical analysis was performed using IBM SPSS (Version 20.1). All data
are presented as mean + SD, and normality was confirmed by the Shapiro-Wilk test.
One-way analysis of variance (ANOVA) with repeated measures and Sidak’s post hoc
were performed to analyze differences in training load between the 3 phases of the
program. For all analyses, p < 0.05 was considered statistically significant. Two-way
ANOVA for repeated measures and post hoc Sidak were used to analyze FS and RPE
across training weeks and across the session [10 (weeks) x 3 - 4 (time)]. The AR was
compared to the pre-exercise condition x recovery (5-, 10- and 20-min post-exercise).
Furthermore, mean RPE values were compared during recovery (5, 10, and 20 min
post-exercise).
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Results

Adherence to training sessions at the end of the 10-week kettlebell program
was 90%.

Training load

The quantification of a kettlebell training session in each phase (1, 2, and
3) showed that for the variables, kettlebell weight (kg), kettlebell weight relative to
body mass (% BM), and total volume, there was a progressive and significant increase
throughout the phases (p < 0.05). No significant differences were observed in the per-
centage of maximum heart rate during the program phases (~87% of HR __ ) (Table II).

Table II - Total training load in each phase
Phase 1 Phase 11 Phase 111

Kettlebell weight (kg) 8.36 +1.20P¢ 15.27 + 2.41%¢ 18.18 + 3.282P

% BM (kg) 13.4 5+ 0.01> ¢ 24.79 +0.042°¢ 29.44 + 0.06%)
Reps 175.09 + 11.09 263.54 + 37.182 267.18 + 17.332
Total volume A.U. 12241.45 + 2526.83>°  60163.63 + 12360.14*°  72943.63 + 1500794.13%P
%HR 87.9+7.0 90.3 + 6. 26 90.4 +7.1

Mean = SD of training load in phases 1, 2, and 3 of kettlebell training; %BM = kettlebell weight relative
to body mass; A.U. = Arbitrary Units; %HR __ = Percentage of maximum heart rate; Reps = Repetitions;
a=Significant difference compared to phase 1; ® =Significant difference compared to phase 2; ¢ =Signi-
ficant difference compared to phase 3 (p < 0.05)

Affective response

There was no statistical difference for AR in the training weeks analyzed by
two-way ANOVA (Table III) [F (1.83, 18.3) = 3.435; p > 0.05]. For the different measu-
rement times, no statistical difference was observed either [F (2.74, 27.421 = 0.330; p >
0.05)]. The analysis of the time (sessions) x weeks (training program) interaction on
AR did not reveal a significant effect.

Rating Perceived Exertion

Throughout the sessions (time), RPE 5, 10, and 20 min after exercise was sta-
tistically similar [F (2, 20) = 0.982; p > 0.05] but increased between weeks 2 and 3, and
weeks 2 and 6, respectively [F (2.45, 24.53) = 4.45; p < 0.05]. There was an interaction
between time and weeks for RPE values, showing that time had a different effect over
the weeks (Table 1V). There were no significant differences in RPE values after exer-
cise (5-20min).
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Table III - Affective scale values over the training weeks

Measurement time
Training weeks Post 5 Post 10 Post 20
1 2.03 £1.38 2.40 £1.26 2.37 £1.30 2.46 £1.30
2 2.27 £1.08 2.51 £ 1.04 2.55 + 1.04 2.55 £ 1.04
3 2.76 £ 0.94 2.29 £ 1.69 2.14 £1.95 2.27 £ 1.67
4 2.05+1.31 2.06 £1.03 2.08 £1.00 2.14 £ 1.03
5 1.86 £ 1.61 2.09 £1.27 2.09 £1.27 2.15 +£1.22
6 2.24+£1.22 1.45 + 1.49 1.45 £ 1.49 1.42 £ 1.47
7 2.03 £1.37 1.26 £ 1.45 1.23 £ 1.50 1.26 £ 1.46
8 2.09 £1.05 1.88 £ 1.00 1.79 £ 0.97 1.79 £ 1.14
9 2.09+0.84 1.64 £ 1.33 1.58 £ 1.36 1.73 £ 1.12
10 1.86 £ 1.68 1.62 £ 1.53 1.59 £ 1.61 1.56 £ 1.57

Values presented as mean + SD. Two-way ANOVA for repeated measures

Table IV - Rating of perceived exertion values presented in mean and standard deviation over the time
of session measurements and over the training weeks

Measurement time

Training weeks Post 5 Post 10 Post 20
1 4.27 £ 0.88 4.06 +0.83 3.85+£0.83
2 3.64+£0.74 3.67 £0.75 3.64 £0.78
3 5.02 +1.272 5.06 + 1.36% 5.11 + 1.39?
4 4.56 £ 1.16 4.63 +1.09 4.56 £ 1.10
5 4.85 +1.20 4.85+1.20 4.82 £1.19
6 5.76 + 1.08* 5.79 + 1.05% 5.76 +1.02?
7 5.73 £1.30 5.79 £1.30 5.79 £1.30
8 5.18 £ 1.25 5.30+1.33 5.30+£1.33
9 5.36 £ 1.86 542 +1.88 5.33+1.84
10 5.33 £2.07 5.30 £ 2.07 5.30+2.11

Values presented as mean + SD. Two-way ANOVA for repeated measures. 2Significant difference com-
pared to week 2 (p < 0.05)

Discussion

The main finding of this study was that the 10-week HIIT-KB program
(87-90%HR ) maintained positive acute and chronic ARs, even with the progressive
increase in kettlebell load (kg) throughout the intervention. The primary hypothesis
of this study is that kettlebell exercise can evoke acute positive ARs in young seden-
tary women. The secondary hypothesis is that HIIT-KB with progressive and indivi-
dualized load increase can generate a profile of positive ARs after ten weeks. Both
hypotheses were confirmed.

According to the double model theory, at intensities above metabolic
thresholds (ventilation threshold 2 or lactate threshold), ARs tend to be negative due
to increased acidosis, pain, and fatigue [6,15]. Given this, it would be expected that
high-intensity training programs, such as HIIT and HIIT-KB, would present negative
ARs. However, Jung et al. [41] showed that cycle ergometer HIIT (effort: pause ratio
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of 1:1 at 100% peak power; total duration 20 min) provided more positive ARs than hi-
gh-intensity continuous exercise (~80% power peak; total duration 20 min). Further-
more, studies that compared HIIT ARs with MICT ones indicate that an effort: pause
ratio of > 1:1 can provide more positive ARs for HIIT because intervals during HIIT
can decrease the feeling of discomfort and fatigue [19,41,42]. In addition, evidence
has shown that traditional HIIT protocols (treadmill/cycle ergometer) that adopt a
duration of exercise stimuli of 30-60s (avoiding stimuli > 120s) may favor more po-
sitive ARs. In the present study, a 1:1 effort: pause ratio was used, lasting 30s, which
may have favored acute positive ARs. Still, the alternation of exercises with kettlebell
(i.e., swing and squat) adopted in the present study may also have contributed to the
reduction of fatigue and discomfort and impacted the observed results [24,43].

Furthermore, the chronic ARs observed in the present study were also positi-
ve. It is known that the progressive increase of the load along the training period can
provide more positive ARs [44,45]. During the present study, there was a progressive
increase of ~126% in kettlebell weight when comparing the beginning and end of
the program (8-18kg). Individual characteristics of the participants were conside-
red to increase the load (number of repetitions, RPE < 5, and execution technique).
This may have contributed to the positive ARs observed over the ten training weeks
without impairing adherence to the training program (~90%). This is an important
factor since, for people with low levels of PA, the progressive increase in workload in
a supervised training program can contribute to the maintenance of positive ARs as
the workload increases and impacts future engagement with PE [46].

The present study demonstrated that it is possible to maintain positive ARs
during a HIIT-KB program. Thus, kettlebell training, even applied in short duration
sessions (< 30 min) with high intensities (87-90% HR__), can be an exercise strategy
capable of promoting acute and chronic positive ARs with a high rate of adhesion.

However, our study has the limitation of not providing information about AR
measurements during exercise. It is known that the time of measurement of affect
can also influence ARs to EF. The measure of affection during the exercise session
has been commonly used and seems to express more negative ARs when compared
to post-exercise measures [6,12]. However, studies have suggested that the measure-
ment of affect performed during HIIT can show great variability in ARs due to the
intermittent nature of interval exercise, which can make it difficult to analyze future
PE behavior [45-47].

It is also noteworthy that in training protocols with many sessions (i.e., ~30
sessions), such as the one adopted in the present study, the post-exercise measures
are presented as a more practical and applicable tool. Still, performing repeated me-
asurements throughout the training program can mitigate the influence of interve-
ning factors (e.g., changes in sleep patterns, everyday emotions, health conditions,
etc.). It is suggested that future studies should compare the effects of different kettle-
bell training protocols in ARs during and after exercise and correlate them with other
variables associated with adherence to PE, such as the intention to participate in a
future session.
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Conclusion

A ten-week program of high-intensity kettlebell interval training can main-
tain acute and chronic positive ARs even with progressively increasing kettlebell load
(kg) throughout the intervention in young sedentary women.

Academic affiliation

This article represents the undergraduate final project by Lenice Brum Nunes guided by Professor
Luciana Carletti, PhD in Physiological Sciences, Federal University of Espirito Santo - Fernando Ferrari
Ave., 514, Goiabeiras, 29075-910, Vitdria, Espirito Santo, Brazil.

Conflict of interests

All authors are responsible for the content of the manuscript and approved its final version. No com-
mercial party that supports this article and has a direct financial interest in the research results con-
fers or will confer financial benefits on the authors or any organization with which the authors are
associated. The authors declare that there are no known competing financial conflicts of interest or
personal relationships that may have influenced the work reported in this article.

Financing
The present work was carried out with the support of the Coordination for the Improvement of Hi-
gher Education Personnel - Brazil (CAPES) - Financing Code 001.

Authors’ contribution

Research conception and design: Nunes LB, Zimerer C, Alves SP; Obtaining data: Nunes LB, Zimerer C,
Alves SP; Data analysis and interpretation: Nunes LB, Zimerer C, Alves SP, Soares ZV, Leite RD, Carletti
L; Statistical analysis: Nunes LB, Alves SP; Obtaining funding: Alves SP, Zimerer C; Manuscript wri-
ting: Nunes LB, Zimerer C, Alves SP, Soares ZV, Leite RD, Carletti L; Critical review of the manuscript for
important intellectual content: Nunes LB, Zimerer C, Alves SP, Soares ZV, Leite RD, Carletti L.

References

1. WHO. Who guidelines on physical activity and sedentary behaviour [Internet]. [citado 2022 Jan
20]. 2020. Disponivel em: https://www.who.int/publications/i/item/9789240015128

2. Guthold R, Stevens GA, Riley LM, Bull FC. Worldwide trends in insufficient physical activity from
2001 to 2016: a pooled analysis of 358 population-based surveys with 1-9 million participants. Lancet
Glob Health. 2018;6:€1077-86. doi: 10.1016/52214-109X(18)30357-7

3. Werneck AO, Baldew SS, Miranda JJ, Diaz Arnesto O, Stubbs B, Silva DR. Physical activity and se-
dentary behavior patterns and sociodemographic correlates in 116,982 adults from six South American
countries: The South American physical activity and sedentary behavior network (SAPASEN). Inter-
national Journal of Behavioral Nutrition and Physical Activity. 2019;16. doi: 10.1186/512966-019-0839-9

4. Lakerveld J, Jzelenberg W, van Tulder MW, Hellemans IM, Rauwerda JA, van Rossum AC, et al.
Motives for (not) participating in a lifestyle intervention trial. BMC Med Res Methodol. 2008;8. doi:
10.1186/1471-2288-8-17

5. McIntosh T, Hunter DJ, Royce S. Barriers to physical activity in obese adults: A rapid evidence asses-
sment. Journal of Research in Nursing. 2016;21:271-87. doi: 10.1177/1744987116647762

6. Ekkekakis P, Parfitt G, Petruzzello SJ. The Pleasure and displeasure people feel when they exercise at
different intensities decennial update and progress towards a tripartite rationale for exercise intensity
prescription. Sports Med. 2011;41:641-71.

7. Krug RR, Lopes MA, Mazo GZ. Barreiras e facilitadores para a pratica da atividade fisica de longevas
inativas fisicamente. Rev Bras Med Esporte 2015;21:57-64. doi: 10.1590/1517-86922015210101673

8. Martins LCG, Lopes MVO, Diniz CM, Guedes NG. The factors related to a sedentary lifestyle: A me-
ta-analysis review. ] Adv Nurs 2021;77:1188-205. doi: 10.1111/jan.14669

9. Hall EE, Ekkekakis P, Petruzzello SJ. The affective beneficence of vigorous exercise revisited. Br ]

349



Rev Bras Fisiol Exerc 2022;21(6):340-351

Health Psychol 2002;7:47-66. doi: 10.1348/135910702169358.-

10. Hardcastle SJ, Ray H, Beale L, Hagger MS. Why sprint interval training is inappropriate for a largely
sedentary population. Front Psychol- 2014;5. doi: 10.3389/fpsyg.2014.01505

11. Williams DM, Dunsiger S, Ciccolo JT, Lewis BA, Albrecht AE, Marcus BH. Acute affective response to
a moderate-intensity exercise stimulus predicts physical activity participation 6 and 12 months later.
Psychol Sport Exerc. 2008;9:231-45. doi: 10.1016/j.psychsport.2007.04.002

12. Parfitt G, Rose EA, Burgess WM. The psychological and physiological responses of sedentary in-
dividuals to prescribed and preferred intensity exercise. Br J Health Psychol. 2006;11:39-53. doi:
10.1348/135910705X43606

13. Ekkekakis P, Hall EE, Petruzzello SJ. The relationship between exercise intensity and affective res-
ponses demystified: To crack the 40-year-old nut, replace the 40-year-old nutcracker! Annals of Beha-
vioral Medicine. 2008;35:136-49. doi: 10.1007/512160-008-9025-Z

14. Saanijoki T, Nummenmaa L, Eskelinen JJ, Savolainen AM, Vahlberg T, Kalliokoski KK, et al. Affective
responses to repeated sessions of high-intensity interval training. Med Sci Sports Exerc. 2015;47:2604-
11. doi: 10.1249/MSS.0000000000000721

15. Ekkekakis P. Pleasure and displeasure from the body: Perspectives from exercise. Cogn Emot
2003;17:213-39. doi: 10.1080/02699930244000282

16. Bandura A. Self-efficacy: Toward a unifying theory of behavioral change. Psychol Rev. 1977;84:191-
215. doi: 10.1037/0033-295X.84.2.191

17.Way KL, Sabag A, Sultana RN, Baker MK, Keating SE, Lanting S, et al. The effect of low-volume
high-intensity interval training on cardiovascular health outcomes in type 2 diabetes: A randomised
controlled trial. Int J Cardiol. 2020;320:148-54. doi: 10.1016/j.ijcard.2020.06.019

18. Gibala MJ, Little JP, Macdonald MJ, Hawley JA. Physiological adaptations to low-volume, high-
-intensity interval training in health and disease. J Physiol 2012;590:1077-84. doi: 10.1113/jphy-
siol.2011.224725

19. Oliveira BRR, Santos TM, Kilpatrick M, Pires FO, Deslandes AC. Affective and enjoyment responses
in high intensity interval training and continuous training: A systematic review and meta-analysis.
PLoS One 2018;13. doi: 10.1371/journal.pone.0197124.

20.Hu M, Jung ME, Nie J, Kong Z. Affective and enjoyment responses to sprint interval training in
healthy individuals: a systematic review and meta-analysis. Front Psychol 2022;13. doi: 10.3389/
fpsyg.2022.820228

21. Follador L, Alves RC, Ferreira SS, Buzzachera CF, Andrade VFS, Garcia EDSA, et al. Physiological,
perceptual, and affective responses to six high-intensity interval training protocols. Percept Mot Skills
2018;125:329-50. doi: 10.1177/0031512518754584

22. Bogdanis GC, Mallios VJ, Katsikas C, Fouseki T, Holman I, Smith C, et al. Effects of exercise structure
and modality on physiological and perceptual responses to exercise. Journal of Strength and Conditio-
ning Research. 2021;35(9):2427-32. doi: 10.1519/JSC.0000000000004107

23. Hulsey CR, Soto DT, Koch AJ, Mayhew JL. Comparison of kettlebell swings and treadmill running
at equivalent rating of perceived exertion values. ] Strength Cond Res. 2012;26:1203-7. doi: 10.1519/
JSC.0b013€3182510629

24. Williams BM, Kraemer RR. Comparison of cardiorespiratory and metabolic responses in kettlebell
high-intensity interval training versus sprint interval cycling. Journal of Strength and Conditioning
Research. 2015;29(12):3317-25. doi: 10.1519/JSC.0000000000001193

25. Fusi F, Carletti L, Sauer D, Simao Junior RF, Perez A. Respostas cardiopulmonares agudas ao exercicio
com kettlebell. Revista Brasileira de Ciéncias do Esporte 2017;39:408-16. doi: 10.1016/j.rbce.2017.08.002.

26. Farrar RE, MayhewJL, Koch AJ. Oxygen cost of kettlebell swings. ] Strength Cond Res. 2010;24(4):1034-
6. doi: 10.1519/JSC.0b013e3181d15516 2010

27.Zimerer C, Alves SP, Rufo-Tavares W, Carletti L, Barbosa De Lira CA, Andrade MS, et al. Home-based
kettlebell exercise and coronavirus outbreak: practical suggestions. Strength and Conditioning Jour-
nal. 2021;43(4):115-20. doi: 10.1519/SSC.0000000000000615

28. Thomas JF, Larson KL, Hollander DB, Kraemer RR. Comparison of two-hand kettlebell exercise and
graded treadmill walking: Effectiveness as a stimulus for cardiorespiratory fitness. J Strength Cond
Res. 2014;28:998-1006. doi: 10.1519/JSC.0000000000000345

29. Wong A, Nordvall M, Walters-Edwards M, Lastova K, Francavillo G, Summerfield L, et al. Cardiac
autonomic and blood pressure responses to an acute bout of kettlebell exercise. J Strength Cond Res.
2021;35:5173-9. doi: 10.1519/JSC.0000000000002279.

350



Rev Bras Fisiol Exerc 2022;21(6):340-351

30. Falatic JA, Plato PA, Holder C, Finch D, Han K, Cisar J. Effects of kettlebell training on aerobic ca-
pacity. J Strength Cond Res. 2015;29(7):1943-7. doi: 10.1519/JSC.0000000000000845 2015

31. Rufo-Tavares W, Barbosa Lira CA, Andrade MS, Zimerer C, Leopoldo AS, Sarro K], et al. Effects of
kettlebell training and detraining on mood status and sleep and life quality of healthy women. J Bo-
dyw Mov Ther. 2020;24:344-53. doi: 10.1016/j.jbmt.2020.07.006

32. Focht BC, Garver MJ, Cotter JA, Devor ST, Lucas AR, Fairman CM. Affective responses to acute resis-
tance exercise performed at self-selected and imposed loads in trained women. J Strength Cond Res.
2015;29(11):3067-74. doi: 10.1519/j$c.0000000000000985

33.Jackson AS, Pollock ML, Ward A. Generalized equations for predicting body density of women. Med
Sci Sports Exerc. 1980;12:175-81.

34. Orange ST, Marshall P, Madden LA, Vince R V. Short-term training and detraining effects of super-
vised vs. unsupervised resistance exercise in aging adults. J Strength Cond Res 2019;33:2733-42. doi:
10.1519/]JSC.0000000000002536

35. Steele J, Fisher JP, Assuncao AR, Bottaro M, Gentil P. The role of volume-load in strength and abso-
lute endurance adaptations in adolescent’s performing high- or low-load resistance training. Applied
Physiology, Nutrition, and Metabolism. 2017;42:193-201. doi: 10.1139/apnm-2016-0418.

36. Hardy JC, Rejeski JW. Not what, but how one feels: the measurement of affect during exercise. ]
Sport Exerc Psychol. 1989;11:304-17. doi: 10.1123/jsep.11.3.304

37. Foster C, Florhaug JA, Franklin J, Gottschall L, Hrovatin LA, Parker S, et al. A new approach to mo-
nitoring exercise training. J Strength Cond Res. 2001;15:109-15.

38. Borg GAV. Psychophysical bases of perceived exertion. Med Sci Sports Exerc. 1982;14:377-81.

39.Jay K, Frisch D, Hansen K, Zebis MK, Andersen CH, Mortensen OS, et al. Kettlebell training for mus-
culoskeletal and cardiovascular health: A randomized controlled trial. Scand ] Work Environ Health.
2011;37:196-203. doi: 10.5271/sjweh.3136

40. Tsatsouline P. Enter the kettlebell! strength secret of the soviet supermen. Minnesota: Dragon Door
Publications 2006.

41.Jung ME, Bourne JE, Little JP. Where Does HIT Fit? An Examination of the Affective Response to
High-Intensity Intervals in Comparison to Continuous Moderate- and Continuous Vigorous-Intensity
Exercise in the Exercise Intensity-Affect Continuum. PLoS One 2014;9:€114541

42. Tavares VDO, Schuch FB, Tempest G, Parfitt G, Oliveira Neto L, Galvio-Coelho NL, et al. Exercisers’
affective and enjoyment responses: a meta-analytic and meta-regression review. Percept Mot Skills.
2021;128:2211-36. doi: 10.1177/00315125211024212

43. Refalo MC, Helms ER, Hamilton DL, Fyfe JJ. Towards an improved understanding of proximity-to-
-failure in resistance training and its influence on skeletal muscle hypertrophy, neuromuscular fati-
gue, muscle damage, and perceived discomfort: A scoping review. J Sports Sci. 2022;40:1369-91. doi:
10.1080/02640414.2022.2080165

44. Frazao DT, Farias LF, Dantas TCB, Krinski K, Elsangedy HM, Prestes ], et al. Feeling of pleasure to
high-intensity interval exercise is dependent of the number of work bouts and physical activity status.
PLoS One. 2016;11. doi: 10.1371/journal.pone.0152752

45. Stork MJ, Gibala MJ, Martin Ginis KA. Psychological and behavioral responses to interval and con-
tinuous exercise. Med Sci Sports Exerc. 2018;50:2110-21. doi: 10.1249/MSS.0000000000001671

46. Santos A, Stork MJ, Locke SR, Jung ME. Psychological responses to HIIT and MICT over a 2-week
progressive randomized trial among individuals at risk of type 2 diabetes. J Sports Sci. 2021;39:170-82.
doi: 10.1080/02640414.2020.1809975

47. Stork MJ, Banfield LE, Gibala MJ, Martin Ginis KA. A scoping review of the psychological responses
to interval exercise: is interval exercise a viable alternative to traditional exercise? Health Psychol Rev.
2017;11:324-44. doi: 10.1080/17437199.2017.1326011

m This open access article is distributed under the terms of the Creative Commons Attribution License (CC BY 4.0),
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

351



