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Simulated series of
air-rifle shooting-
competition in three
consecutive
seasons

50 basketball
free-throws with
both their dominant
and non-dominant
hand

Relationships
between
parameters
designating
postural control
levels and running
speeds in SSG

The effect of
postural stability
pre- and
post-arrow release,
arrow length, flight
time, draw force
and clicker reaction
time on scoring
outcomes and the
performance
Factors determining
performance in
biathlon standing
shooting at rest as
well as after intense
exercise

17 elite shooters

25 male college
students with a
range of skill levels

16 youth soccer
players

39 recurve archers
of an elite-level (23
male and 16
female) from four
different countries
prior to competition
at a World Cup
event

9 junior 8 national
team biathletes

Optoelectronic shooting
device for measuring of
shooting score and
aiming-point-trajectory
variables;

Force platform for
measuring of
postural-balance variables

The free-throw shot
recorded at 120 Hz through
8 VICON Bonita Optical
motion capture

cameras

Measuring of postural sway
in anterior-posterior and
medial-lateral directions
during one and both leg
stance positions

The CoP measurements

1 s prior to arrow release
and 0.5 s post-arrow
release using an AMTI force
platform (1000 Hz);
High-speed footage

(200 Hz) for calculation of
arrow flight time and flight
score

40 resting shots (REST)
and 2 x 5 shots simulating
the competition (LOAD)
after 5 min of roller skiing at
95% of peak heart rate;
Postural balance, aiming
point trajectory and hit
percentage measured from
each shot

Seasonal mean test results In
stability of hold and cleanness
of triggering are related to
competition performances;
Changes in stability of hold and
cleanness of triggering are
related to changes in
performances;

Cleanness of triggering is
related to postural balance in
shooting direction, whereas
stability of hold is related to
balance in cross-shooting
direction

Trial-to-trial variance in release
parameters as well as postural
stability of the shooter,
synchronization of postural
movement and ball release are
strong predictors of
performance, with non-elite
shooters having a higher mean
and variability of CoM speed at
the time of ball release;

The synchronization between
the time of peak CoM and the
time of ball release increases as
a function of skill level and hand
dominance, with the better
performers releasing the ball
more closely to the time of CoM
peak height

There is a significant
relationship between the
running speeds of 0-6, 6-10
and 10-16 km.h~"in 2 vs. 2
and 3 vs. 3 games

Maximum sway speed, draw
force and clicker reaction time
are variables that predict
performance of the shot;
Higher bow draw force,
reduced clicker reaction time
and postural sway speed
post-arrow release are
predictors of higher scoring
shots

Cleanness of triggering (ATV)
and vertical stability of hold
(DevY) are the most important
components affecting shooting
performance both in REST and
in LOAD;

Postural balance, especially in
shooting direction, is related to
DevY and ATV

Stabllity of hold, cleanness of
triggering, and postural balance
affect performance in both
training and competition
situations in athletes at the elite
level

The control of the trial-to-trial
variability along the solution
manifold of release parameters,
as well as the coordination of
postural control and ball release
properties are important for
shooting success changes as a
function of skill level

Combining practices that are
designed to train balance with
football specific exercises in a
single training session can
significantly contribute to
athlete performance

The clicker time, draw force
and mainly maximum sway
speed post-arrow release play
an important role in the scoring
outcomes in elite-level recurve
archery

Cleanness of triggering and
vertical holding ability are key
actors in biathlon standing
shooting performance;
Postural balance especially in
shooting direction is related to
hese shooting technical
components;

Athletes may be able to reduce
he movement of the aiming
point in triggering phase and in
he holding phase by improving
heir postural stability
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20 shots under
competition
conditions

Relationships
between hockey
skating speed and
specific
performance
measures

30 shots in the
standing position at
a distance of 10 m
from the target

Relationships
between postural
control variables
and technical
performance in

different
small-sided games
(SSGs) - 1:1,2:2
and 3:3

A simulated air rifle
shooting

competition series

6 elite shooters

30 competitive
junior and
secondary school
hockey players

58 right-hand male
conscripts from the
Finnish Air Force
Communications
School

16 trained male
amateur soccer
players

40 international-
and national-level
shooters

AMTI LG6-4 force plate for
measuring body sway
parameters;

SCATT shooting analysis
system for measuring aim
point fluctuation and
shooting performance

Off-ice measures including
squat jump, drop jump, a
40-yd sprint, 1 RM leg
press, flexibility, and
balance ratio;
Electromyographic (EMG)
activity of the dominant
vastus lateralis and biceps
femoris while skating,
performing a
change-of-direction drill,
stopping, and turning

Postural balance and rifle
stability assessed in terms
of anteroposterior and
mediolateral sway velocity
of the CoP movement, and
horizontal and vertical
deviation of the aiming
point

Measuring of postural sway
in anterior-posterior and
medial-lateral directions
during one-legged and
both-legged quiet-stance
using a Tekscan HR Mat™

Optoelectronic device for
measuring of shooting
score and aiming point
trajectory variables;
Force platform for
measuring of postural
balance variables

Body sway is related to
performance in shooters;
Body sway is related to aim
point fluctuation in shooters;
As body sway increases,
performance decreases and
aim point fluctuation increases
for most relationships

There are significant
correlations between sprint and
balance tests and the skating
performance;

There are significant
correlations between balance
and players under the age of
19 years but not those over

19 years old

Shooting accuracy is related to
postural balance and rifle
stability, but only at the
inter-individual level;

There is a correlation between
shooting score and behavioral
performance variables;
Postural balance is related to
the shooting accuracy both
directly and indirectly through
rifle stability

There is a relationship between
postural control and
soccer-specific technical
variables in 1:1, 2:2 and 3:3
SSGs

Stability of hold, cleanness of
triggering, timing of triggering
and aiming accuracy are
predictors of shooting
performance, accounting for
81% of the variance in a
shooting score;

Direct effect of postural balance

on performance is small,
accounting for <1% of the
variance in a shooting score;

Indirect effects could be greater

through a more stable holding
ability that correlate with
postural balance

Postural stability control and
athlete performance

Body sway and aim point
fluctuation are essential in elite
rifle shooting;

Highly individual-specific are
performance errors

Significant correlations with
balance suggest that stability
may be associated with skating
speed in younger players;

Low correlations with drop
jumps suggest that short
contact time stretch-shortening
activities is not an essential
factor;
EMG activities illustrate very
high activation levels associated
with maximum skating speed

High postural balance and
minimal movement of the gun
barrel are essential
determinants of successful
shooting performance among
novice shooters

Higher postural control levels
are essential variables that
affect success in technical skills
under rival pressure and
suddenly changing conditions

Aiming accuracy, cleanness of
triggering, and timing of
triggering contribute to
shooting score in elite-level air
rifle shooters





