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Movement phase

Stance Base of Support (%) Horizontal displacement between the right Provides insight on the stability of the body Horizontal distance calculated between the right
and left ankle (normalized to leg length) and left ankle marker and reported as a percentage
within the Base of Support at the end of the ofleg length
Stance phase prior to lowering

Horizontal Center of Mass (%) Horizontal position of the Center of Mass Provides insight on the stability of the body Position of Center of Mass is reported as a
within the Base of Support at the end of the percentage of Base of Support
Stance phase prior to lowering

Vertical Center of Mass (%) Vertical position of the Center of Mass within Provides insight on the height of the Center of Position of Center of Mass is reported as a
the Base of Support at the end of the Stance Mass from the ground percentage of leg length
phase prior to lowering

Lowering Peak Left Hip Flexion Angle (degrees) Minimum/Peak Left Hip Flexion Angle Provides insight on the minimum trunk flexion Hip Flexion Angle is determined from the Vicon

during the lowering phase during the downward motion of the center of mass | Plug-in Gait model from the angle between the
torso and upper leg vector using the vector dot
product between the two segments
Peak Left Knee Flexion Angle (degrees) Minimum/Peak Left Knee Flexion Angle Provides insight on the optimum knee angle for Knee Flexion Angle is determined from the Vicon
during the lowering phase generation of force Plug-in Gait model from the angle between the
lower leg and upper leg vector using the vector dot
product between the two segments
Peak Flexion Angle Time Difference (s) Time difference between the Minimum/Peak Provides insight on the synchronization of the Temporal values are calculated from the frame
Left Hip and Knee Flexion angle during the trunk and lower body rate of the Vicon system
lowering phase
Change in Horizontal Center of Mass (m) Change in the horizontal displacement of the Provides insight on the stability of the body Position of Center of Mass is determined from the
Center of Mass from the initiation of the Vicon Plug-in Gait model and reported asa
vertical lowering of the Center of Mass to a percentage of Base of Support
minimum
Change in Vertical Center of Mass (%) Change in the vertical displacement of the Provides insight on the height of the Center of Position of Center of Mass is determined from the
Center of Mass from the initiation of the Mass from the ground Vicon Plug-in Gait model and reported as a
vertical lowering of the Center of Mass to a percentage of leg length
minimum
Mean Vertical Velocity (m/s) Mean vertical velocity of the Center of Mass Provides insight on the control during the Average vertical velocity is calculated from the
from the initiation of the vertical lowering of lowering phase change in vertical displacement divided by the
the Center of Mass to a minimum time of the lowering phase
Propulsive Peak Right Knee Extension Velocity (deg/s) Peak Extension Velocity of the right knee Provides insight on the momentum being Knee extension velocity is determined from the

during the propulsive phase

transferred to upper body and to opponent

knee angular displacement data (in the sagittal
plane) and time using mathematical
differentiation

Peak Right Ankle Extension Velocity (deg/s)

Peak Extension Velocity of the right ankle
during the propulsive phase

Provides insight on the momentum being
transferred to upper body and to opponent

Ankle extension velocity is determined from the
ankle angular displacement data (in the sagittal
plane) and time using mathematical
differentiation

Peak Vertical Center of Mass Velocity (m/s)

Peak Vertical Velocity of the Center of Mass
during the propulsive phase

Provides insight on the momentum being
transferred to upper body and to opponent

Center of Mass velocity is determined from the
vertical Center of Mass displacement data and
time using mathematical differentiation
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Basic action concept (BAC)

1 Right hand pulls down on partner’s neck

2 Lower body and center of mass

3 Drop left knee toward the ground

4 Contact between left hand and partner’s right ankle

5 Left hand scoops up their right ankle

6 Drive forward with body

7 Right hand guides partner's head backwards and downwards
8 Right leg drives movement to stand back up
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Working memory accuracy

DC

0.25 (-0.44,0.94) HIT

0.27 (-0.33,0.86) 0.02(-0.49,0.52) AE

0.35 (-0.30,1.00) 0.10 (-0.46,0.67) 0.08 (-0.31,0.48) SG

052 (-0.12,1.15) 0.27 (-0.26,0.80) 0.25 (-0.16,0.66) 0.17 (-0.32,0.65) ME

0.67 (0.13,1.21) 0.42(-0.01,0.85) 0.40 (0.11,0.69) 0.32(-0.05,0.69) 0.15 (-0.19,0.49) CON
AE

-0.17 (-0.53,0.19) SG

-0.34 (-0.72,0.04) -0.17 (-0.55,0.21) HIT

-0.36 (-0.71,-0.00) -0.19 (-0.52,0.14) -0.02(-0.17,0.13) CON

.82 (-1.26,0.38) -0.66 (+1.06,-0.25) -0.49 (-0.80,-0.17) 046 (-0.72,-0.21) ME

Bold values indicate statistially significant differences (p < 0.05).
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Source of variance
Between groups

Group

Error

Within groups
Measurement (pre-post T)
Measurement x Group

Error

ss
356,285
353.628
2657
217.281
118606
86.757

11918

df
29.000
2000
27.000
104.079
3469
6939

93.671

MS
176911
176813

0.098
46817
34187
12503

0127

1796608

268.697

98.272

<0.001

<0.001

<0.001
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Pre test Post test

VRBI 175 044 642 028
VMBR + VM 177 032 450 037

Control 137 017 1.80 028
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Source of variance
Between groups
Group
Error

 Within groups
Measurement (pre-post T)

Measurement x Group

Error

ss

66.609

63.700

2909

102051

45.258

2784

27

27

Ms
139.85
31850

108

102051
22629

0.103

295,579

219.434

<0.000

<0.000
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Category

Sports event

Content

Visual target

Training

Basic activity skills

Ball sports

Running

Jumping

‘Throwing

Basketball

Football

Badminton

Fast running, shuttle running, timed running, obstacle running,
relay running, and other related exercises

Exercises related to standing long jump, squatting long jump, and
leaping high jump

Exercises related to running pitching sofiballs (sandbags) and
pushing solid balls

Comprehensive drills and competitions in dribbling moving,

passing and receiving, dribbling in different directions, shooting

from spots, etc.
Practice and competitions in inner and outer instep, catching, and
back-front kicking, dribbling, etc.

Combination exercises and teaching games such as moving
footwork, moving front two-handed padding, side underhand

serves, etc.

and equipment

Sandbags, softballs,
solid balls, basketballs,
footballs, volleyballs,
sign barrels, sight
frames, ladders,
number cards,letter

cards, word cards, etc.

requirements

Visually capturing
numbers, words, or letters
on the visual targets

during exercises
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Group (N) UDVA (left) UDVA (right) KVA Accommodative facility

Group 1(37) 48110317 4.841 +0.368 0.490+0.234 7.095 + 2,140
Group 2 (40) 4805+ 0323 4857 £0319 05530317 6,550 +2.449
Group 3 (40) 4837+ 0287 48570262 04840275 677542178
Control Group (37) 4795+ 0,370 4768 +0.400 0.451+0.296 6351+ 1.996
F 0124 0.603 0.868 0782

» 0946 0.614 0.459 0506
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Records removed before
screering:

Records idenifed fom
s ‘Ciation searching (n =2)

Records screened Records exciuded
(n=1150)

Reports sought forretreval Reports not retrieved
(n=a4) ¥

Reports sought fo retrieval Reports not retrieved
0=0) 0=2) =0

Reports assessed for eligibilty Repors excluded
(n=44) (n=39)

Reports assessed for elgibity
0=2)

ample ae not " Reports excluded (n=
=15)

‘Scale validation study (n = 4)
‘Sample’s age (n = 14)
Motwvational sequence not
taken into account (n = 6),

‘Studies included in review

n=
Reports of included studies
(n=0)
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Investigator number

(“Hierarchical Model of Intrinsic and
Extrinsic Motivation” OR
“motivational sequence’) AND
(exercise OR gym OR fitness OR
“health clubs") AND (interpersonal
behavio* OR “instructor behaviors”
OR “social support” OR motiv* OR
“behavior regulation’” OR “basic
psychological needs” OR enjoyment
OR frequency OR intention OR

persistence)
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Studies

Edmunds etal,
(2008)

Ngetal. (2013)

Ngetal. (2013)

Jones etal. (2017)

Rodrigues et al.
019)

Rodrigues et al.
(2021)

Choetal. (.

(1) To analyze whether
the teaching style of an
exercise instructor can
be manipulated in such a
way that it satsfies more
autonomy support,
structure, and
interpersonal
involvement

(2) To analyze the impact
of an exercise class taught
according to socio-
contextual variables on
psychological needs,
autonomous motivation
and behavior;

(3) To analyze the
‘motivational sequence

incorporated into SDT.

“This study aimed to
analyze how others can
support or counteract the
psychological needs of
exercisers with weight
control goals, and how
this condition can impact
well-being and

behaviour.

‘The study aimed to
analyze how the
perception of autonomy
support/control from
others can predict BPNs,
motivation regulation,
and weight control
behaviors (., physical
exercise and eating
habits).

“This study aimed to
explore two psychological
characteristics that are
potential predictors of
peoples reactions to
exercise classes: attention
style and contextual

‘motivation

Based on the theory of
self-determination, the
study aimed to analyze
the Bright and Dark sides
of motivation as
predictors of enjoyment,
intention, and persistence
in physical exercise.

(1) Considering the
‘motivational sequence
proposed by SDT, this
study aimed to test the
effect of past behavior on
future behavior.

“This study aimed to
analyze the impact of
socal support from
family and friends on the
intention to practice
physical exercise, using
BPNs, intrinsic
‘motivation, and atttude

as mediators.

Participants/Age

Exercisers (N = 56) Ages ranged
from 18-53 in the experimental
‘group (M = 21.26 years,

D

.80) and from 18-38 in
the control group (M = 21.36
years, SD = 6.71).

Exercisers (N = 156) Average
age of participants (M = 31.01
years, SD = 13.21)

235 Practitioners trying to
control their weight (183 F; 156
M) Ages ranged from 18 to 64
(M =27.39 years, SD = 8.96)

Female exercisers (N = 417)
Average age of participants
(M=537.2 years, SD = 137)

575 Portuguese exercisers (230
F) Ages ranged from 18-65
(M =34.07 years, SD = 11.47)

293 Portuguese exercisers (166
F; 127 M) Ages ranged from 18
1065 (M= 3657 years,
SD=1125)

Exercising university students in
Singapore (n = 318) Ages
ranged from 18 - >40

Design

Experimental

(10 weeks)

Retrospective

(6 months)

Cross-sectional

Cross Sectional

Cross Sectional

Cross Sectional

Cross Sectional

Assessment instruments/
technique

Perceived Environmental Supportiveness
Scale (PESS); Psychological Need
Satisfaction Scale (PNSS); Behavioral
Regulation Exercise Questionnaire 2
(BREQ-2) + Exercise Motivation Scale
(EMS); Positive Affect and Negative
Affect Scale (PANAS); Adherence

(register); Intention.

Health Care Climate Questionnaire
(HCCQ) + Controlli
Scale (CCBS); Basic Needs Satisfaction in
Sport Scale (BNSE) + Psychological Need
Thwarting Scale (PNTS); GLTEQ; Eating

Behaviors; Life Satisfaction; Self-csteem;

Coach Behaviors

Hospital Anxiety and Depression Scale
(HADS).

Perception of autonomy support + CCBS;
Basic Needs Satisfaction in Sport Scale
(BNSE) + Psychological Need Thwarting
Scale (PNTS); BREQ-2; GLTEQ; Eating
Behaviors.

Attentional Focus Questionnaire
(AFQ) + Cognitive Index (CI); EMS;
Affect Grid (AG); Flow State Scale-2
(FS5-2); Behavioral Intent.

Interpersonal Behavior Questionnaire
(IBQ); Basic Psychological Need
Satisfactions and Frustration Scale
Portuguese version (BPNSFS-E); BREQ-
3; Physical Activity Enjoyment Scale
(PACES); Intention; Persistence.

1BQ; BPNSFS-E; BREQ-3; PACES;
Intention and Past and future behavior
(frequency recording)

Social Support for Exercise (SSE); Basic
Psychological Needs in Exercise Scale
(BPNES); BREQ-2; Attitude ¢ Intention.

Main conclusions

Control group: There was a
significant decrease in autonomy
support,an increase in
amotivation, and a decrease in
behavioral intention over time.
In addition, there was a
significant increase in perceived
competence and introjected
regulation.

Experimental group: This group
showed a significantly greater
linear increase in structure,
interpersonal involvement,
fulfillment of relationship and
competence needs, and positive
affect. Attendance rates were also
significantly higher in the

experimental group

“The perception of autonomy.
support from others was
associated with the satisfaction
of psychological needs, while
controlling behaviors were
linked to the frustration of these
needs.

“The satisfaction of needs was
positively related to greater
satisfaction with life, while the
frustration of needs was related
to negative consequences, such
as depressive symptoms and

unhealthy cating behaviors

“The results showed that when
others supported perceived
autonomy; participants reported
more autonomous levels of
motivation for weight
‘management, which in turn
predicted greater physical
activity and healthy eating
behaviors. In contrast, when
others adopted controlling
behaviors over autonomy,
participants reported more
controlled forms of motivation,
predicting lower physical activity
and healthy eating behaviors, as
well asa greater preponderance
of unhealthy eating behaviors

‘Atention style (internal focus)
proved o be significant

(p < 0.05) for affective, cognitive
and behavioral results.
Practitioners with an internal
focus proved to be more self-
determined and obtained more
positive results than those with
an external focus. Highly self-
determined individuals obtained
better resuls in the behavioral,
cognitive, and affective variables.
Almost 29% of the variation in
the participants’ affective valence
can be explained by the
behavioral regulations of the

externally focused practitioners.

Positive and significant
associations were found between
the “Bright” side of motivation
and the predictors under study.
However, the “Dark” side
showed negative and significant
correlation values with all the
predictors. Through a mediation
analysis, the “Bright” side model
showed total mediation, with the
influence of the mediators
always being significant in the
model. The “Dark” side model
showed no significant direct or
indirect effects on persistence.
Intention had a significant effect
on exercise persistence but only
explained 11 percent of the
variance. The overall structural
model explained 14 percent of
the variance, considering all the
direct and indirect effects.

Al the variables under study
correlated positively and
significantly with each other,
except for the relationship
between past and future
behaviors with interpersonal
support behaviors and the
satisfaction of basic
psychological needs. The results
show positive associations
between all the constructs,
respecting the motivational
sequence. However, with the
addition of past behavior, the
model cancels out the
significance between intention
and future behavior, and past
behavior becomes the significant
mediator between this

relationship. This also happens
with the indirect effects of the
model: when past behavior is
added to the model, it liminates
all the indirect effects of the
constructs on future behavior.

“The results showed a direct effect
between the social support
provided by friends on BPNs,
and that needs had an indirect
effect on the intention to
exercise, through the mediation
of intrinsic motivation and

atitude.

Variables in study

Perception of autonomy 17
support, structure, and

interpersonal involvement;

BN, regulation of motivation

(intrinsic, integrated,

introjected, amotivation),

Adherence, Intention, and

positive and negative affect.

Perception of autonomy 16
support/control; Satisfaction

and Frustration of BPN;

Exercise behaviors; Healthy

and unhealthy eating

behaviors; Psychological well-

being/ill-being;

Perception of autonomy. 12
support/control; BPN

satisfaction and frustration;

Exercise behaviors; Healthy

and unhealthy eating

behaviors

Attention Style; Motivation 2
Regulation; Affective Valence;
Intention; Concentration and

Excitement

Interpersonal behaviors of 16
support and thwarting; BPN

Satisfaction and Frustration;

Regulation of motivation;

Enjoyment; Intention;

Persistence.

Interpersonal support 16
behaviors; BPN satisfaction;

Motivation regulation

(autonomous regulation);

Pleasure; Intention; Past and

future behavior

Family and Friends’ Social
Support; BPN's; Intrinsic
Motivation; Attitude and

Intention

Methodology
quality
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Sample age
(years)

Male
percentage

(%)

Sample size
(E/C)

Experimental
group

Intervention
dose

Outcome
indicator

Diagnostic

Van Riper et al. (2023) USA Mean: 10-18 73.30% 28 (15/23) Cycling No treatment 25min* 1 times* 1 GNG N-Back Hospital certificate
Range: 13.6 % 1.9 weeks

Ludyga etal. (2022) China Mean: 8-12 NA 57 (29/28) Judo Training Regular 60 min * 2 times * E-Prime DSM-V
Range: 10.8 & 1.2 education 12 weeks

Liang et al. (2022) China Mean: 6-12 77.50% 80 (40/40) Cognitive Aerobic No treatment 60 min * 3 times * Tol Flanker TMT | DSM-V
Range: 8.4 % 1.4 12 weeks

Nejati and Derakhshan (2021) | Iran Mean: NA 100.00% 30 (15/15) Cognitive Aerobic Running 45min* 3 times * 5 GNG WCST DSM-V
Range: 9.43 £ 1.43 weeks N-Back

Bigelow et al. (2021) Canada Mean: 10-14 80.00% 32 (16/16) Cycling No treatment 10min* 1 times* 1 Stroop Leiter-3 DSM-V
Range: 11.38 + 1.5 weeks TMT

Smith et al. (2020) USA Mean: 5-9 70.00% 80 (53/27) Cognitive Aerobic Regular 45 min * 3 times * CVLT Flanker DSM-1V
Range: 7.4 £ 1.1 treatment 15 weeks

Geladé etal. (2018) Netherlands | Mean: 7-13 78.00% 92 (33/28/31) Simple Aerobic Neurotherapy/ 45min* 3 times * VSWM DSM-V
Range: 9.6 & 1.67 medication 12 weeks

Pan etal. (2019) China Mean: 7-12 100.00% 30 (15/15) Bad minton No treatment 70 min * 2 times * Stroop WCST DSM-1V
Range: 9.08 £ 1.43 12 weeks

Benzing and Schmidt (2019) Switzerland Mean: 8-12 82.40% 51(28/23) Exerga ming No treatment 30min* 3 times* 8 Simon Flanker ICD-10
Range: 10.46 £ 1.30 weeks

Rezaei et al. (2018) Iran Mean: 7-11 NA 14 (7/7) Yoga No treatment 45min* 3 times * 8 CPT WISC-R DSM-V
Range: NA weeks

Benzing et al. (2018) Switzerland Mean: 8-12 82.60% 46 (24/22) Exerga ming Watching 15min* 1 times* 1 Stroop FT CSBT ICD-10
Range: 10.46 + 1.35 videos weeks

Geladé etal. (2017) Netherlands | Mean: 7-13 75.90% 112 (37/39/36) Simple Aerobic Neurotherapy/ 45 min * 3 times * SST VSWM DSM-1V/
Range: 9.8 +:2.0 medication 12 weeks

Bustamante et al. (2016) USA Mean: 6-12 69.00% 35 (19/16) Simple Aerobic Sedentary 90 min* 5 times * STOPIT AWMA DSM-1V
Range: 9.4 £ 2.2 10 weeks

Ruiter et al. (2022) Netherlands | Mean: NA 94.40% 18 (18/18) Cycling Sedentary 30min* 1 times* 1 Phonological DSM-V
Range: 15.62 £ 2.20 weeks WM Task

Hung et al. (2016) China Mean: 8-12 97.00% 40 (20/20) Running Watching 30min* 1 times* 1 TSP Hospital Certificate
Range: 10.24 + 1.78 videos weeks

Changetal. (2012) China Mean: 8-13 93.00% 40 (20/20) Running Watching 30min * 1 times * 1 Stroop WCST DSM-1V
Range: 10.43 videos weeks

Ziereis and Jansen (2015) Germany Mean: 7-12 74.00% 43 (13/14/16) Cognitive Aerobic No treatment 60min * 1 times* DSEBT LNST ICD-10
Range: 9.2+ 1.3 12 weeks

For convenience, only the first author is given. E/C means experimental group/control group; NA, no report; GNG, Go/No-Go Task; N-Back, N-Back Task; E-Prime, E-Prime Software for Psychological Experimentation; ToL, Tower of London; TMT, Trail Making
‘Test; WCST, Wisconsin Card Sorting Test; Stroop, Stroop Task; Leiter-3, Leiter International Performance Scale-Third Edition; CVLT, California Verbal Learning Test; Flanker, Flanker Task; NeuroTrax, NeuroTrax Cognitive Test; CPT, Continuous Performance
Test; WISC-R, Wechsler Intelligence Scale for Children - Revised; CSBT, Color Span Backward Task; Auditory Oddball, Auditory Oddball Task; SST, Stop-Signal Task; VSWM, Visual-Spatial Working Memory Task; STOPIT, Stop-Signal Task; AWMA, Automated
Working Memory Assessment; Phonological WM, Phonological Working Memory Task; TSP, Task Switching Paradigm; DSFBT, Digit Span Forward and Backward Task; LNST, Letter-Number Sequencing Task.
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Study Score Methodological quality

Edmunds etal. 17 Fair
(2008)
Ngetal. (2013) 16 Fair
Ngetal. (2013) 12 Poor
Jones etal. (2017) 12 Poor
Rodrigues et al.

16 Fair
(2019)
Rodrigues et al.

16 Fair
(2021)
Choetal. (2023) 1 Poor

The score ranges o the scale were given corresponding quality levels: excellent (26-28); good
(20-25); fair (15-19); and poor (<14).
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