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Abstract

Fall is inherent in people’s physical activity. It occurs through entire human ontogenesis and is unavoidable (the
risk of fall is reduced only in people who stay in bed for longer periods of time or their whole life). Falls occur
most frequently in childhood, especially during the first years of life (adopting an upright posture and beginning
of locomotion). However, if the environment meets certain conditions (essentially soft surface), children who
don't suffer from any neurological dysfunctions will fall safely. Children’s motor response to fall changes with
increasing age. It includes shock absorption with hands and large parts of the trunk (both done simultaneously
or one after another) during a collision with the ground. The cognitive aim of the study is knowledge about er-
rors in controlling distal parts of the body in children (from 2 to 6 years old) during forced fall (laboratory condi-
tions), whereas application aim is the recommendation of an innovative method to diagnose such phenomenon.

Study group consisted of 191 children at the age of: 2 years (n = 34); 3 - (n = 32); 4 - (n = 47); 5 - (n = 39);
6 - (n = 39) years old. Each of them was diagnosed independently by a physiotherapist (woman) during a special
session on a soft surface. The child started the session by rolling the rehabilitation ball during walking or trotting
backwards (first fun form of falling - FFFa). The physiotherapist (at any time she decided) knocked the ball aside
to make the child fall (task 1/FFFa: force acting below the child’s center of gravity). After at least three falls phys-
iotherapist introduced the next play - the child was instructed to pull a judo belt held by a physiotherapist and
try to drag him to a predetermined place (task 2/ FFFb: force acting around the child’s center of gravity, when
the physiotherapist unexpectedly released the grip). After at least three falls, last play was introduced. A physio-
therapist was holding a toy above the child’s head. The child was reaching for it (with one or both hands) while
walking backwards until it got to a pile of mattresses; the child tripped and fell (task 3/ FFFc: force applied si-
multaneously over and below the child’s center of gravity). Every session has no time restriction.

The physiotherapist recorded a number of falls during each task taking criteria concerning quality (correct/in-
correct) control of distal parts of the body (hands, head) during a collision with the ground into consideration.
SFldegree index (susceptibility to the body injuries during the fall) is a proportion of the number of falls with
at least one error related to control of distal parts of the body (numerator) to the number of falls during a di-
agnostic session (denominator). The diagnosis was qualified for the analysis if was based on at least 9 falls
(three for each task/FFF) and this criterion was met for all children.

© ARCHIVES OF BUDO SCIENCE OF MARTIAL ARTS AND EXTREME SPORTS 2022 | VOLUME 18 | 211

This is an open-access article distributed under the terms of the Creative C Attribution-Non ial 4.0 International (http:// tit org/li /by-nc/4.0/), which per-

mits use, distribution, and reprod

in any medi provided the original work is properly cited, the use is non-commercial and is otherwise in compliance with the license.


https://orcid.org/0000-0003-2064-2724 
https://orcid.org/0000-0002-9919-6677
https://orcid.org/ 0000-0001-7818-6333
https://orcid.org/0000-0002-3930-7304

Original Article | Innovations in Research Methodology

Results:

Conclusions:

Keywords:
Copyright:
Conflict of interest:

Ethical approval:

Provenance & peer review:
Source of support:

Author’s address:

Fall - is unintentional,

a sudden change from vertical
to horizontal posture [26].
Falling often leads to injury;
that is why it is qualified in
the International Classification
of Disease (ICD). Codes
include falls on the same or
upper level, as well as others,
unspecified falls. Falls results
with a collision with walls,
furniture, ground or other
objects or obstacles [26, 27].

Central limit theorem (CLT)

- the theorem is a key concept
in probability theory because
it implies that probabilistic

and statistical methods that
work for normal distributions
can be applicable to many
problems involving other types
of distributions [28].

Proportion - in statistics,

it is a number (fraction,
percentage) expressing what
part of the elements of

a certain set meet a specific
condition. Other equivalently
used terms are fraction,
structure index.

General population - a set
(aggregate) of any elements
(people, objects, events)
related to each other logically
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The shortest session lasted 10 minutes (the child was not interested in continuing play), and the longest was
40 minutes (but some children demonstrated dissatisfaction because the play ended). All children fell 2616 times
in total. The 38.23% of 2-year-old children make no errors in controlling distal parts of the body (there was only
one such child in each of the other age populations). Among 6-year-old children 79.49% make some errors placing
them at high to extreme risk of injury upon impact with the ground. The lowest value of the SFldegree index was in
the population of 2-year-old children (7.65%). In general, the older children population (3-, 4-, 5-, 6-year-old), the
higher value of the SFldegree index (21.52%; 40.97%; 65.14%; 72.10% respectively). Differences between propor-
tions are statistically significant: p<0.001 (between 5 - and 6-year-old children: p<0.05; non-directional versus test).

The simplicity but at the same time very high efficiency of the FFF method in diagnosing the SFI phenomenon
starting from two-year-old children is an opportunity (as a key element of complementary research) to verify
a hypothesis of breakthrough importance for the diagnosis of many health risks: the discovery of an organ-
ic cause of the extreme degree of SFl already among toddlerhood and preschool children is at the same time
the establishment of a highly probable common source of many neuro-degenerative diseases and disabilities.

fun forms of martial arts e ontogenesis e safe fall theory
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INTRODUCTION

The unintentional fall is the first but unconscious
motor experience of any human being who is able
to adopt a vertical posture. In ontogenetic devel-
opment, this basic postural activity of the homo
erectus population appears at the end of the first
year of life - at nine months the infant stands
holding onto furniture [1].

Coincidentally, in 2003, Olivia’s parents sponta-
neously immortalized her first fall (hence, among
other things, the very poor quality of the record-
ing from which the photo sequence of this event
was taken - Photo 1). The girl independently
adopted a vertical stance using a stool as support.
As the tiled kitchen floor provided enough slip,
the father moved the stool gently to cause Olivia
to take her first steps. However, the unevenness
of the floor tiles caused this movement to be dis-
rupted and the girl unintentionally fell to her side.
To the astonishment of her parents, Olivia per-
formed a ‘professional’ collision with the hard
ground (in judo terminology yoko ukemi, which
means ‘falling sideways’): chin drawn to the torso;
anticipatory shock-absorbing impact with the arm
(at an angle of about 45° to the torso) before

the torso collided with the ground; bouncing the
arm off the ground (whereas, in the meantime,
many people taught the yoko ukemi technique
stiffen the arm in such circumstances and pin it
to the ground, causing the energy of the collision
to be transferred to the body instead of being
dissipated). The reader is encouraged to watch
the two videos at ArchBudo Academy (‘Safe Falls
Academy’ and ‘Forced Fall To The Side’) and to
read the work of Michnik et al. [2]. An explan-
atory hypothesis that is impossible to verify is
legitimate: it is likely that the person who devel-
oped the first way to fall safely to the side (most
likely Chinese or Japanese) witnessed a similar
event or several similar events.

A few years later, also by coincidence, the fall
of eight-month-old Ana was recorded. The first
author of this work witnessed her favorite game
- she was reaching with her hand for a crys-
tal vase located near the couch adjacent to the
wall. Her father, a professional photographer, was
asked to create a ‘safe fall laboratory’ for Ana and
attempted to record the aftermath of this play -
Photo 2 (the previously published sequence of
these events contains fewer images [3, 4]).

smaes.archbudo.com
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Photo 1. Four phases of loss of balance and falling to the side of less than one-year-old Olivia while taking her first
steps on her own, supported by a stool (source: private archive of RM Kalina).

Photo 2. Phases of eight-month-old Ana’s fall backward from the moment she lost her balance while reaching for an
object placed above her head to the collision with the ground (source: Ana’s father Pawet Kalina).

Both situations described above led the first
author to develop the initial concept of a fun
form of falling (FFF) cycle with the child, which
could allow the repeated observation, forced by
defined circumstances (mainly external), of two
sequential events - a loss of equilibrium result-
ing in a backward fall on soft ground. Backwards,
therefore, to ensure safety based on the prin-
cipals of safe fall theory [5] (large impact area;
increased braking time and distance during
ground impact when rolling onto the back;
unconscious use by the child of the cushioning
functions of the lower limbs). The basic assump-
tion (derived precisely from the criterion of the
child’s motor safety) was that the force causing
the child to be thrown off balance and to fall
backwards was gradual: from acting below his
or her center of gravity (FFFa); within the cen-
ter of gravity (FFFb); above (FFFc). At least three
falls at each of the contractual levels, on the one
hand, entitled the child to continue with the next
play (as long as the child was interested in it or
did not resist the physiotherapist’s new sugges-
tion) - on the other hand, formed the basis of the
calculation. SFI index (susceptibility to the body
injuries during the fall) from a minimum total of

9 observations. Still in the course of the pilot
study, Natalia [6] modified the FFF at level ‘¢’
(see ‘Material & Methods' for details).

The cognitive aim of the study is knowledge
about errors in controlling distal parts of the
body in children (from 2 to 6 years old) during
forced fall (laboratory conditions), whereas appli-
cation aim is the recommendation of an innova-
tive method to diagnose such phenomenon.

MATERIAL AND METHODS

Participants

Study group consisted of 191 children at the age
of: 2 years (n = 34); 3 - (n = 32); 4 - (n = 47);
5 -(n=239); 6 - (n = 39) years old. Each of them
was diagnosed independently by a physiotherapist
(woman) during a special session on a soft surface.

The observations were carried out by three phys-
iotherapists independently in three regions of
southern Poland. Children were recruited from
friends or clients currently using various phys-
iotherapy services, as well as from pre-schools

© ARCHIVES OF BUDO SCIENCE OF MARTIAL ARTS AND EXTREME SPORTS

(having common attributes

or traits) but non-identical
from the point of view of the
studied feature. The general
population includes all the
items being studied, for which
general conclusions are
formulated. In the case when
the elements of the general
community are subjected to
survey (examination) due to
one feature, then this group is
called one-dimensional (single
feature). The collectivity is
called multidimensional (multi-
feature) if many features are
considered in the study.

Cognitive - adjective relating
to the process of acquiring
knowledge by the use of
reasoning, intuition, or
perception [29].

Motor skills - plural noun
the ability of a person to
make movements to achieve
a goal, with stages including
processing the information in
the brain, transmitting neural
signals and coordinating the
relevant muscles to achieve
the desired effect [29].

Sensory memory (SM) - is
considered to be outside of
cognitive control and is instead
an automatic response. The
information represented in
SMis the ‘raw data” which
provides a snapshot of

a person’s overall sensory
experience [30].

Division of the combat sports
under forms of the direct
confrontation - workings of
weapons; hits (strokes); throws
and grips of immobilization of
opponent’s body [17].

Counterproductive - from
praxeological perspective
certain action can be
productive - non-productive
- counterproductive —
neutral. The action is
counterproductive when

a doer achieved goal opposite
than intended [31, p. 220].

Body balance disturbation
tolerance skills - the ability to
maintain the vertical posture
in circumstances of the fall
hazard.
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in Krakow, the capital of Matopolska, (Lesser
Poland). Beforehand, the child’s parents or legal
guardians were made aware of the purpose of the
research being conducted and, after giving their
consent (and verbally stating that the child was in
good health), attended the session as observers.
There was not a single case of parents (guardians)
intervening with a request to stop the session.

The study was conducted within the research
project URWWEF/S/04: “Motor, methodologi-
cal and mental effects of educating students in
safe falling of blinds and/ or after limbs ampu-
tations” (Resolution No. 03/02/2011 Bioethics
Committee at the University of Rzeszow, Poland).

Study design

The child started the session by rolling the reha-
bilitation ball (diameter 65 cm) during walking or
trotting backwards. The physiotherapist (at any

time she decided) knocked the ball aside to make
the child fall (task 1: force acting below the child’s
center of gravity) - Photo 3.

After at least three falls physiotherapist intro-
duced the next play - the child was instructed
to pull a judo belt held by a physiotherapist and
try to drag him to a predetermined place (task 2:
force acting around the child’s center of gravity,
when the physiotherapist unexpectedly released
the grip) - Photo 4.

After at least three falls last play was introduced.
A physiotherapist was holding a toy above the
child’s head. The child was reaching for it (with
one or both hands) during walking backwards until
got to a pile of mattresses; the child tripped and
fell (task 3: force applied simultaneously over and
below the child’s center of gravity) - Photo 5. This
modification was introduced by Natalia [6] during

Photo 3. Visualization of the first game (FFFa).

Photo 5. Visualization of the third game (FFFc).

smaes.archbudo.com



a pilot study of children aged 2 to 6 years (n = 59),
as simply reaching for a toy held high above the
child’s head by a physiotherapist was not sufficient
conditions to cause the child to fall backwards.

Every session has no time restriction.

Method of documenting observational
data and indicators

Session time

Counted to the nearest 1 minute from the start
of the FFFa until the child was no longer inter-
ested in continuing the exercise.

Criteria for the evaluation of body errors
during ground impact

A fall during which the child props himself up with
one or both hands on impact with the ground or,
in the case of rolling onto his back (side), touches
the ground with his head, is wrong.

SFldegree (index of susceptibility to the body
injuries during the fall related to the whole ses-
sion) is calculated from the formula:

SFI(FFFa)+SFI(FFFb)+SFI(FFFc)
total falls during the session

CE
Nfalls ’

or, in shorter form:

where: cumulative error (CE) is precisely the sum
of the numerator of the previous formula, and
Nfalls is the sum of its denominator.

We base the SFldegree standards for children
aged 2 to 6 years on the assumptions of the
method [7], although these assumptions are fun-
damentally different. STBIDF-M has references
to the cognitive and behavioral spheres. The FFF-
based method is a combination of emotion and
spontaneous motor response to a stimulus caus-
ing loss of balance and falling. This has little to do
with the way in which the common motor effect
- the collision of the body with the ground due to
loss of balance - is documented. The essence of
observing this phenomenon (collision) is to deter-
mine whether, in addition to contact with the
ground of large areas of the body (meeting the
basic safe fall principium [5]), there is also con-
tact with distal parts of body segments (feet, hips,
hands, head), which in many circumstances of a fall
on hard, uneven ground are the cause of bone

Kalina RM et al. - Innovative method of diagnosing...

fractures, mutilations, etc., or even death: Falls
are the second leading cause of unintentional injury
deaths worldwide [8], see also [9, 10]. Although
greater diagnostic possibilities are offered by the
STBIDF-M [7], a prerequisite for the use of this
tool is an understanding of the essence of each of
the six test tasks (to perform them as instructed by
the examiner). A condition that cannot be fulfilled
especially by the youngest preschool children. On
the other hand, the advantage of the FFF - based
method (necessarily on soft ground) is a very high
degree of motor safety.

However, from the perspective of diagnostic per-
formance, it is irrelevant whether the CR is the
sum of the results of errors accumulated either
only in the lower limbs, or only in the hips, or
only in the upper limbs, or only in the head, or is
a compilation of all or at least two of these distal
parts (property STBIDF-M). In the case of FFF,
errors are accumulated either only in the upper
limbs, only in the head, or both of these body
parts combined.

Criteria for presentation and some scope
for interpretation of results

Presumptions and assumptions

Already the results of the pilot study (based on
a sufficiently large sample of >50) provided evi-
dence that, in the population of children aged
2 to 6 years, there are those who do not make
errors during an experimentally forced backward
fall and those who make an error every time.
However, the central limit theorem condition was
not met - the distribution of results was found
to be bimodal [6]. The factor strongly modifying
the results turned out to be the age of the chil-
dren a variable discrete SFldegree. Thus, it is to
be expected that a more than threefold increase
from the population sample in this study proper
(n = 191) would confirm these relationships.

Since the variable discrete is to be confirmed,
some deviation from the means of determining
the exact boundaries of the class intervals rec-
ommended by eminent statisticians [11] is legit-
imate. The smallest score is ‘O’ (at the same time
the most desirable for health criteria) and the
largest score is ‘1’ (its health opposite), so a class
interval of 0.1 turns out to be debatable for two
reasons. First, we have not encountered such an
example in the statistical literature. Secondly,
from the perspective of the expected diagnostic
reliability of the FFF method in the areas of health

© ARCHIVES OF BUDO SCIENCE OF MARTIAL ARTS AND EXTREME SPORTS
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and education, setting an exact class interval limit
for this variable discrete (SFldegree), according
to the recommended statistical methodology,
would prove counterproductive (see glossary)
in extreme cases. Accepting this statistical para-
digm, with an assumed value of 0.1, would mean
that the exact limits of the class interval would
be 0.05 and 0.15. In the case of the specificity of
the SFI phenomenon, these limits would be pre-
cisely inaccurate.

Class intervals

Thus, we take as the basis for the class interval
decision the lowest SFI score >0 (conventionally
<0.001) and the highest score 0.99. Arbitrarily,
we take a class interval of 0.0998 and, as a result,
10 class intervals that meet the condition of
encompassing the majority of the measurement
data in relation to the entire sample from the pop-
ulation of children aged 2 to 6 years. However, due
to the diagnostic value of the extreme results, we
take the results ‘0’ and ‘1’ as the boundaries of the
set (continuum) and conventionally treat them as
extreme class intervals. Thus, we base the moni-
toring of test results on 12 class intervals (Table 1).

Table 1. Specific class ranges of raw SFI phenomenon
scores measured by the fun form of falling (FFF) method.

Proportion indicator

Decomposition of raw FFF-evaluated SFI
results into STBIDF-M standards

In the case of STBIDF-M, the limit of the error
continuum is the sum of 30 points and this means
100% of possible errors (or a value of ‘1’ as an
alternative notation of the error proportion), and
when using FFF, it has to be empirically deter-
mined each time - each fall with an error is also
subject to one of these score notations (100% or
1). The reader will easily verify that the raw SFI
results setting the limits of the SFldegree norms
for STBIDF-M (Table 4 in [7, p. 381] are either
identical (very low degree) or slightly different
from those for the FFF-based method (Table 2).

For SFI, when the minimum evaluation criterion
(three falls) is met, four levels of score propor-
tions are possible: O (very low); 0.33 (low); 0.66
(high); 1 (extreme). The SFI calculated from at
least nine required falls during the entire ses-
sion, already closes in ten possibilities: 0; 0.11;
0.22;0.33; 0.44; 0.55; 0.66; 0.77; 0.88; 1. Thus,
each of these possible scores will be consistent
with the correlated SFldegree evaluation crite-
rion (Table 2).

Table 2. Simulations of indicators meeting SFI risk level
standards determined by child observation during three
types of FFF.

Class

interval fraction % SFidegree Proportion indicator
1 0 0 (name) fraction %
2 0.001--0.0998 001998 very low 0 0
3 0099901997 9.99-19.97 low 0001003799 0.11037.99
4 0.1998--0.2996 19.98+29.96 average 0.38t00.6399 381063.99
5 0.2997+0.3995 29.97+39.95 high 0.64 t0 0.7999 641079.99
6 0.3996+0.4994 39.96+-49.94 very high 0.80t0 0.9399 801t093.99
7 0.4995+0.5993 49.95+59.93 extreme 0.94t01 940100
8 0.5994--0.6992 59.94+-69.92
9 0.6993+0.7991 69.93+79.91
10 0.7992-+-0.8990 79.92+-89.90
n 0.8991+0.9999 89.91+99.99
12 1 100
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The SFI low level adapted to the FFF-based eval-
uation fills the raw scores of 2, 3, 4 class inter-
vals and 95.95% 5 class-. Average level: 4.05%
5 class-, and also 6, 7 class - and 91.51% 8 class-.
The other levels, respectively: high 8.49% 8 class-,
9 class - and 0.07% 10 class-; very high 93.92%
10 class - and 93.99% 11 class-; extreme 6.01%
11 class - and 12 class.

When analyzing the results of homogeneous
groups of children (of identical chronological
age), the limits of the sets of individual FFF and
the entire session can be assigned a purely the-
oretical probability that they fall between ‘0’ (no
CE) and ‘1’ (errors during each fall). It is this cri-
terion of set homogeneity that may be a factor
significantly modifying the variance of the SFI
phenomenon results.

The author of the original version of the published
‘the susceptibility test of the body injuries dur-
ing the fall’ (STBIDF), interpreted a score of 'O’
SFlpoints (with a range of 0 to 14 points) as a low
SFldegree [3, 4, 10]. The authors of the modifi-
cation of the STBIDF-M [7] admittedly attributed
a very low level to this score, but not the valence
of absolute certainty that a fall would not result in
a negative health outcome. On the contrary, the
authors clearly emphasize both that this is some
organic property of the person and, in the case of
older children and adults, also the effect of estab-
lished habits (assuming that the person has not
been previously educated about safe falls) and
(regardless of the flawless SFI score) the inevi-
tability even of loss of life under certain circum-
stances of a fall. The argumentation is logical: ...)
the flawless performance of any of the tests for
diagnosing SFI (STBIDF or STBIDF-M and those
yet to be developed) doesn’t mean that there are
people who are not at risk of losing their lives,
let alone their health, as a result of falling and
colliding with the ground or a vertical obstacle.
Such consequences are determined in each case
by specific circumstances and a compilation of
concomitant events that is often difficult to fore-
see. In other words, each person, as a result of
a certain category of falls and the combination of
events mentioned above, can either die or spend
the rest of his or her life in disability’ [7, p. 395].

Statistical analysis

We base the analysis of the results at a high
level of generality on basic estimation indicators
recommended by, among others, Ferguson and

Kalina RM et al. - Innovative method of diagnosing...

Takane [11]. The estimation of the results is based
on the following indicators: frequency (N, n); mean
(M); minimum (Min); Maximum (Max); standard
deviation (SD or #); skewness and kurtosis. We
calculated the significance of differences in the
proportions of SFldegree indicators between the
groups of studied children.

An in-depth analysis of the results will make sense
after additional observations are made, which we
point out in the discussion of the current results.

RESULTS

The indicator that most differentiates the groups
of children studied is the SFldegree (from 0.0765
two-year-olds to 0.7210 six-year-olds) with, in
a sense, a jJumping trend of increasing errors with
the chronological age of the children. Differences
between proportions are statistically significant:
p<0.001 (between 5 - and 6-year-old children:
p<0.05; non-directional versus test). Similar in
principle but opposite in trend is the decreas-
ing number of child falls during the diagnostic
session: two-year-olds M = 17.29 +6.50; six-
year-olds M = 11.28 +£1.64. By far the smallest
variation in extreme results concerns the duration
(in minutes) of the diagnostic session: four-year-
olds M = 24.40 +6. 14; six-year-olds M = 21.62
+4.11. The reduction in the number of falls of five
- and six-year-olds relative to the youngest (two
- and three-year-olds) with similarity in session
duration is not evidence of less interest in FFF
by the older children, but rather of their more
formed body balance disturbation tolerance skills.
The longest diagnostic session lasted 40 minutes
(among four-year-olds). And the shortest 10 min-
utes (among two-year-olds); the highest number
of falls performed (n = 32) was found among two-
year-olds (Table 3). It was a boy who made errors
during 4 falls (SFldegree = 0.1250), two during
FFFc and one each during FFFa and FFFb.

Flawless falls observed under repeated, safe lab-
oratory conditions are the property of 38.2 per
cent of two-year-olds. Under such circumstances,
the ability to protect the upper limbs and head
from collision with the ground each time was
revealed by only one child each from three to six
years of age (Figure 1). Due to the different sizes
of the age groups studied, this result means that,
in the population of children between the ages of
three and six, this unique ability, which is closely
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Table 3. Estimation of the results of the FFF method used in diagnosing the phenomenon of SFl in children aged 2 to 6 years (n = 191).

SFI profile of children’s age group FFFa FFFb FFFc
s L
S s
Age 28 Time of
SE  idegree Nfalls  CE session  SFIFFFa) [ eMOr qppppy fall emor e, fall o eror
(minutes) (n) (n) (n) (n) (n) (n)
M 0.0765 17.29 1.32 21.94 0.0800 5.21 0.41 0.0775 6.15 0.44 0.0877 5.94 0.47
SD 0.10 6.50 1.49 4.89 0.12 2.19 0.56 0.1 2.51 0.61 0.15 237 0.66
min 0 9 0 10 0 3 0 0 3 0 0 3 0
2 years
(n=34 max 0.3571 32 5 31 0.4000 10 2 0.3333 " 2 0.6667 " 2
skewness 1.64 0.95 1.15 —0.04 131 0.98 0.93 1.18 0.53 1.08 239 0.57 1
kurtosis 228 —0.44 0.56 —0.21 0.59 008  —0.12 0.09 -1.16 0.24 6.25 -09  0.15
M 0.2152 15.44 2.81 22.13 0.1816 5.03 0.78 0.2366 5.31 1.00 0.2435 5.09 1.03
SD 0.19 5.21 1.97 5.08 0.24 1.73 0.91 0.25 2.29 0.88 0.27 1.84 0.90
min 0 9 0 13 0 3 0 0 3 0 0 3 0
3 years
(n=32) max 0.9000 25 9 40 1 9 3 1 10 3 1 10 3
skewness 1.85 0.78 132 131 1.82 0.51 1.30 1.26 0.62 0.61 1.53 0.78 0.51
kurtosis 4.45 —-0.85 2.05 3.88 3.45 —0.65 134 1.48 -1.11 —0.18 2.46 006  —0.45
M 0.4097 13.34 5.19 24.40 0.3543 4.34 1.47 0.3694 4.68 1.62 0.5285 4.36 2.11
SD 0.21 3.21 232 6.14 0.26 1.24 1.02 0.25 1.24 0.95 0.30 1 0.94
min 0 9 0 n 0 3 0 0 3 0 0 3 0
4years
(=47 max 1 22 10 40 1 8 3 1 8 3 1 7 4
skewness 0.76 1.03 0.16 0.83 0.89 0.89 0.35 0.89 0.50 0.05 0.35 0.71 —0.22
kurtosis 0.34 0.71 —0.50 0.88 0.50 056  -1.02 0.81 -0.01  —092 -1.21 0.15 -1.1
M 0.6514 11.97 7.54 23.10 0.5624 3.82  2.08 0.6927 4.18 2.72 0.7496 3.97 2.74
SD 0.22 1.91 2.20 3.26 0.29 0.76 0.96 0.27 1.05 0.89 0.26 1.18 0.75
min 0 9 0 17 0 3 0 0 3 0 0 3 0
5 years
(n=39) max 1 17 1 30 1 6 3 1 7 5 1 8 5
skewness —0.88 0.44 —1.42 0.33 0.15 070  —035 -0.41 0.34 —0.35 -0.77 1.37 -1.10
kurtosis 0.68 —-0.50 2.40 —0.16 -1.09 038 —1.44 —0.49 —0.48 3.15 0.05 2.09 5.86
M 0.7210 11.28 8.00 21.62 0.6901 3.56 2.4 0.7230 410 2.85 0.7927 3.67 2.74
SD 0.19 1.64 2.04 4n 0.27 0.68 0.88 0.28 1.17 1.20 0.24 0.93 0.59
min 0 9 0 14 0 3 0 0 3 0 0 3 0
6 years
(n=39) max 1 15 12 30 1 5 3 1 8 7 1 6 3
skewness -1.73 0.77 -1.75 0.19 —0.67 0.81 -1.18 -1.01 1.47 0.69 —1.04 1.15 —3.04
kurtosis 4.87 —0.46 5.48 —0.75 —-0.20 —043  0.07 0.68 2.60 4.89 1.40 0.20 11.28
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Figure 1. Distribution of the SFldegree index in age groups of children aged 2 to 6 years (n = 191).

linked to personal safety in the perspective of the
entire ontogeny, is retained by approximately 2%
to 3% of the general population.

Each time, more and more children make mis-
takes during a fall, starting at the age of four
(2.13%), five-year-olds (2.56%), and six-year-
olds (5.13%). Two-year-olds’ mistakes end up in
the fifth-grade range (29.96 to 39.95%) of the
risk that a collision with the ground may end in
a body, and this is also the threshold - abstract-
ing from the single case of zero SFldegree in this
age group - at which five-year-olds’ risk of body
injury begins. For the largest proportion of five-
year-olds (35.89% of them), the level for such
a risk starts from a range of 64% to 79.99%. This
risk level also accumulates the largest proportion
(41.02%) of six-year-olds (Table 4). These pro-
portions vary in relation to the established class
interval (Table 5).

The results of the observations compiled accord-
ing to the criterion of the degree of risk of SFI
have a bimodal distribution (Figure 1). The high-
est accumulation of results (n = 77) applies chil-
dren to low SFldegree - among them, the largest
number is three - (n = 26), four - (n = 24) and
two-year-olds (n = 21). It is proof that most chil-
dren in this age have a low risk of bodily injury
during a collision with the ground. The second
top indicates an accumulation of mainly six-year-
olds (n = 16) and five-year-olds (n = 14) - total
39 children from 3 to 6 old - but reports about
already high level of risk (SFldegree).

Both are clearly documented by the skewness
of the distribution. Positive values for two-year-
olds (1.64) and three-year-olds (1.85) indicate
that the grouped results are closer to the lower
SFldegree (0% to % very low and low of two-
year-olds, and 84.4% of three-year-olds) while
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negative values for five-year-olds (-0.88) and
six-year-olds (-1.73) indicate that their risk of
body injury during ground collisions is close to
the highest values (Table 5, Figure 2). These
rates for 47 four-year-olds (among them: 53.2%
very low and low, 31.9 average, and 14.8% from

high to extreme) are evidence that this age is
a watershed in terms of revealing children’s
tendency to lose the innate ability to protect
their upper limbs and head from impact with
the ground every time (under certain standard
circumstances).

Table 4. The number (and proportion) of children in each age group whose raw SFI scores qualify them for the appropriate SFl levels.

SFl degree (raw SFl scores)

Groups of children’s

Total
v Py T 2 years 3 years 4 years 5 years 6 years (n=191)
-~ proportion indicator (n=34) (n=32) (n=47) (n=39) (n=39)
fraction % n % n % n % n % n % n %

very low 0 0 13 38.23 1 3.12 1 2.12 1 2.56 1 2.56 17 8.90

low 0.001t00.3799  0.1t037.99 21 61.76 26 81.25 23 48.93 6 15.38 1 2.56 77 40.31
average 0.38t00.6399 381063.99 16 34.04 6 15.38 6 15.38 28 14.65

high 0.64 t00.7999 641079.99 4 12.5 5 10.63 14 35.89 16 41.02 39 20.41
very high 0.80t00.9399 801093.99 1 3.12 1 2.12 1 28.20 12 30.76 25 13.08
extreme 0.94t01 9410 100 1 2.12 1 2.56 3 7.69 5 2.61
SFl degree in separate groups of children’s very low, low very low, low, very low, low, average, high, very high, extreme

high, very high

Table 5. The number (and proportion) of children in each age group whose SFl raw scores qualify them for the appropriate class interval.

Class A D L b s hdr e3o) 3 1)
interval

fraction % n % n % n % n % n % n %
1 0 0 13 38.24 1 3.13 1 2.13 1 2.56 1 2.56 17 8.9
2 0.001+-0.0998 0.01+9.98 12 35.92 1 34.38 23 12.04
3 0.0999+0.1997  9.99+-19.97 5 14.71 5 15.63 2 4.26 12 6.28
4 0.1998+0.2996  19.98+-29.96 2 5.88 8 25 13 27.66 1 2.56 24 12.57
5 0.2997+0.3995  29.97+-39.95 2 5.88 3 9.38 1 23.4 6 15.38 1 2.56 23 12.04
6 0.3996+-0.4994  39.96+-49.94 2 6.25 4 8.51 1 2.56 7 3.66
7 0.4995+0.5993  49.95+-59.93 7 14.89 5 12.82 1 2.56 13 6.81
8 0.5994+0.6992  59.94+-69.92 1 3.13 2 4.26 6 15.38 10 25.64 19 9.95
9 0.6993+0.7991  69.93+79.91 5 10.64 8 20.51 11 28.21 24 12.57
10 0.7992+0.8990  79.92+-89.90 6 15.38 5 12.82 1 5.76
1 0.8991+0.9999  89.91+-99.99 1 3.13 1 2.13 5 12.82 7 17.95 14 7.33
12 1 100 1 2.13 1 2.56 2 5.13 4 2.09
Class intervaliq separate groups of 1:2:3:4:5 1,2;3;4;5;6; 1,3;4,56,7;8 1,56;7;8,9,10; 1,4,5;7;8;9;10; Tto12

children’s i 811 911,12 1,12 11,12
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Figure 2. Visualization of the distribution of raw SFI scores (according to the criterion of class interval) in the age groups of the examined children.
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DISCUSSION

Our greatest discovery is a phenomenon that
definitely starts to increase in the fourth cal-
endar year of life: an increasing number of chil-
dren, every time they fall backwards, expose their
upper limbs and, to a lesser extent, their head to
damage during a collision with the ground, and
only a few retain the ability characteristic of the
majority of two-year-olds (under these circum-
stances, they always protect their upper limbs
and head in such a way as to avoid colliding these
parts of the body with the ground - Figure 2).
Thus, this phenomenon is organic in nature and
the FFF-based method of revealing it makes it
possible to diagnose it as early as toddlerhood.

In our opinion, the most obvious implication of
this finding is the need to move away from the
paradigm of ‘toddlerhood and pre-school motor
development’. According to the scientific facts,
an adequate name for this stage of ontogenesis is
‘the first period of positive and negative changes
in human motor skills already at toddlerhood and
pre-school age’.

This example highlights the sense of using the
precise language of innovative agonology, not
only in the areas of science and education, but
also in community journalism. The word ‘devel-
opment’ is among the key terms of this new
applied science and is used exclusively in posi-
tive connotations [12]. However, this discovery
furthermore raises two elementary questions,
the resolution of which may prevent the con-
tinuation of a global pandemic of death that has
been going on for thousands of years, or spend-
ing the rest of one’s life in disability, precisely as
a result of unintentional fall.

Firstly, will complementary scientific studies of
toddlerhood and pre-school children, based on
repeated monitoring of backward falls under
reproducible, safe laboratory conditions, result in
the discovery of an organic cause for two mutu-
ally exclusive phenomena?

One is the ability of a large proportion of two-
year-olds, and only a few older children, to pro-
tect the distal parts of the four body segments
(lower limbs, hips, upper limbs, head) during
a collision with the ground due to an uninten-
tional fall, which they have not yet realized (sen-
sory memory). The second is to make mistakes

during each fall and ground impact, which means
extreme risk of loss of life or injury in non-labo-
ratory circumstances.

Secondly, is it possible to extend the ability to
protect the distal parts of the body when colliding
with the ground as a result of an unintentional fall
(which two-year-old children are endowed with)
to that point in ontogenesis when the individual,
as a result of the development of cognitive func-
tions and motor potential, will be able to control
this process increasingly consciously and safely?

We emphasize the organic basis of these phe-
nomena, as the empirical rationale seems to be
obvious. Among each set of examined children
older than two years old (three-, four-, five - and
six-year-olds), only one did not make the errors
mentioned above. So the secret probably lies in
the structure and function of the neuro-physi-
ological subsystems responsible for the motor
potential of homo sapiens. Our observations
provide evidence that, beyond any doubt, dur-
ing a fall the child protects the distal parts of the
body (head and upper limbs) most effectively
when he or she is at toddlerhood. However, these
subsystems are already failing at an increasing
rate from year to year.

However, it would be absurd to argue that sug-
gesting the higher cognitive potential (reflective)
of two - and three-year-olds during the earliest
experience of falls due to the difficulty of main-
taining a vertical posture.

From the perspective of resolving the second
question posed above, we do not ignore the
modifying potential of both the motor patterns
originating in the environment in which the child
functions and the specificity of training stimuli
acting systematically in later periods of ontogene-
sis. The higher the intellectual development of the
addressee of these stimuli, the greater the chance
that he/she can accumulate them with increasing
awareness. If, in addition, he masters the appro-
priate techniques, he can effectively control
this phenomenon by falling as a result of a loss
of balance. This line of reasoning, supported by
scientific and popular science reports on the epi-
demiology of the effects of falls [e.g. 9, 10, 8 ], but
also on the positive effects of learning safe falling
techniques regardless of age, gender, physical fit-
ness, disability etc. [13], leads to the conclusion

smaes.archbudo.com



that the quality of the whole system of cogni-
tive-behavioral stimuli offered by the social envi-
ronment becomes of primary importance in the
prevention of falls and their destructive conse-
quences. The exemplification of the two extreme
events cited below is only meant to stimulate the
imagination of those subjects who will take the
trouble to conduct further complementary stud-
ies of the phenomena discussed here, but above
all determined to systemic preventive implemen-
tations that will fill the entire ontogeny.

The first example refers to an incident in 1920.
Missionary Joseph Singh, who ran an orphanage in
Midnapore (northern India), found two wolf pups
and two girls in a wolf burrow under a mound of
white ants. To this day, it is not known whether
the girls (who were given the names of two-year-
old Amala and eight-year-old Kamala) were sisters.
One thing they had in common - a wolf mind. They
slept together curled up in a ball. They would wake
up with the moon and howl. They ran on all fours
for so long that their joints and tendons became
so deformed that they could not straighten their
legs or walk like humans. When Amala died as
a result of a kidney infection, Kamala went into
shock. It was then, for the only time in her life,
that she wept. She learnt to move in upright pos-
ture and wear clothes. Singh gave her massages so
that she could stand on her feet. However, until
her death in 1929, whenever she wanted to run
- she would fall on all fours. He taught her to eat
normally, sleep with other children and enjoy the
company of people. While a normal two-year-old
child learns an average of 40 words in a week, she
learned 12 in three years. She had learnt about
thirty words in Bengali but could not tell anything
about her past life [14].

This is not an isolated occurrence. The phenom-
enon of children abandoned by civilization (or,
in other words, wild children) may provide some
inspiration for researchers to complimentarily
address the development of innovative programs
that we conventionally call ‘safe fall from toddler-
hood'. The essence of such programs would be to
reduce errors during an unintentional fall before
a person learns to apply techniques to collide
safely with the ground or a vertical obstacle in
a variety of circumstances. An unintentional fall,
although the most significant among these cir-
cumstances, is only an example of the variety of
hazards whose common result is the collision of
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the body with a hard vertical or horizontal obsta-
cle or with an object in motion. An unintentional
fall (but executed professionally), in a sense par-
adoxically, is one possible way of precisely avoid-
ing a collision with an object in motion while
ensuring a safe collision with the ground.

These most common errors involve colliding with
the ground either first with the hands or simul-
taneously with the hands and large parts of the
body (buttocks, back) and often also combined
with a head impact. In other words, the aim of
such programs would be to prolong the ability
to collide safely with the ground following a fall.
And this ability is gifted to most two-year-olds.
At the highest level of generality, this phenome-
non was incorporated in 2009 into the name ‘the
susceptibility test to the body injuries during the
fall* (STBIDF) [3]. The authors of a modified ver-
sion of this test (STBIDF-M) used the abbrevia-
tion SFI as a synonym for the phenomenon of
the susceptibility to injury during the fall, and
an element of coding for specific indicators, e.g.:
SFlpoints; SFlhands; SFlhead; SFI profile; SFldegree,
etc. [7]. Thus, even more briefly, the aim of ‘safe
fall from toddlerhood' programs can be described
as diagnosing and reducing SFls.

The second extreme example is such an impor-
tant premise that it can be linked not only to the
phenomenon of reducing SFl, although the most
positive effects would often have to wait after
years of exercise. However, since the destruc-
tive effects of unintentional falls are a global phe-
nomenon, compounded at the end of ontogeny,
the need to intensify optimal cognitive-behav-
ioral interventions as the years go by should not
be a deterrent. On the contrary, the attractive-
ness of these necessary interventions on various
levels (health, emotional, motor, cognitive, etc.) is
directly related not only to the expected adapta-
tion effects of the safe fall, but above all to qual-
ity of life and survival.

Josef Keul in a publication on the relation-
ship between circulation and metabolism dur-
ing exercise states that (...) different effects of
various types of training can be seen in identi-
cal twins. One of them trained for several years
with strength work and the other with endurance
running. Through strength training, the one had
a body weight which is 16 kg higher, a maximal
Vo, of 1.8 I/min and a hard volume of 560 ml. On
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the other hand, in spite of a lower body weight,
the endurance runner has a higher maximal Vo, of
2.5 |/min and a hard volume of 710 ml. Keul con-
cludes that ‘this is an excellent example how one
can change the phenotype in men who have the
same genotype through different forms of train-
ing’ [15, p. 217-218].

Our current findings require several complemen-
tary observations before definitive recommenda-
tions can be made for creating universal ‘safe fall
from toddlerhood' programs. First and foremost,
it should be checked whether, during FFFb, the
cause of some of the errors made by children is
the excessive force used by the examiner causing
them to fall on soft ground during the diagnos-
tic session. A subjective, three-point rating scale
for the force used would be sufficient to over-
come the child’s resistance: slight; average; high.
In addition, recording the duration of each FFF
will make it possible to determine whether they
are similarly attractive to children (also in com-
parisons between age groups).

The suggestion to estimate the force used during
FFFb is well supported empirically. Among the
nine two-year-olds who made only one ground
impact error during an individual diagnostic ses-
sion, such an event occurred four times precisely
during FFFb (Table 3). If the cause of these sin-
gle errors was the excessive force used, the result
of the observation would mean that exactly 50%
of the sample from the population of observed
two-year-olds is endowed with the ability to pro-
tect the distal parts of the body (hands and head)
unconsciously at the moment of impact with the
ground due to an unintentional fall. If we accept
the assumption that the cause of the only mis-
taken fall of the other 5 two-year-olds (two girls
and a boy during FFFa and a girl and a boy dur-
ing FFFc) is not related to this mysterious fac-
tor incorporated into the organic substrate (just
a coincidence of external circumstances), it is
legitimate to conclude that this trait (capacity
of unconscious protection...) affects 65% of the
studied two-year-olds.

Following this line of reasoning, a similar correc-
tion among the three-year-olds means that 8,
out of 32, made only one incorrect fall: four of
them during FFFc and two each during FFFa and
FFFb. Thus, it should be provisionally assumed
that about 28% of the population of three-year-
olds is still endowed with this trait.

If so, the identical adjustment of the results for
four-year-olds reinforces the evidence that this
is a watershed moment of ontogeny, not least
because of the increased likelihood of children
being exposed to damage to their hands and/
or head on impact with the ground during each
fall. This second phenomenon of the opposite
extreme is the radical reduction of the above-
described capacity for unconscious protection of
distal body parts (inherent in most two-year-olds
and less than one in three three-year-olds). We
found that only one boy, among the 47 four-year-
olds (abstracting from a peer who fell unerringly),
committed one incorrect fall - during FFFc. His
SFl degree (fraction) was 0.1000, as the basis for
calculating this was only 10 falls, although the
session lasted 20 minutes.

However, the most significant secrets are hidden
by the organisms of individuals who, irrespective
of age, reveal during laboratory observations of
the SFI phenomenon especially extreme raw SFI
scores (1 or 100%) or very high degree of this
characteristic (from 0.8000 to 0.9999). In the
self-reported studies presented here, such indi-
ces are (respectively): among six-year-olds there
are less than 8% and almost 31%; among five-
year-olds somewhat less: less than 3% and about
28%. These two rates appear earliest among
four-year-olds in identical proportions of about
2% each. Among the three-year-olds surveyed,
only one boy (3.12% of this sample of the pop-
ulation) committed 90% of mistaken falls, which
qualifies him as being at very high risk of injury
during an unintentional fall.

Mroczkowski and Sikorski [16] used STBIDF in
a study of 88 children aged 10 to 12 (53 boys
and 35 girls). They showed an extremely nega-
tive result (14 points) only in a group of 27 boys
who participated only in four physical education
classes per week (45 minutes each), while also only
in this group they showed that the lowest of the
SFl indices found was 1 point (i.e. an 1° error was
made only during one of the simulated backwards
falls). However, the authors did not state whether
these results were isolated or applicable to sev-
eral boys. Similarly, when characterizing the other
groups, they only showed a maximum score (in the
girls’ group 13, and 11 in the boys’ group who also
took part in trainings conducted by sports clubs)
and a minimum score (4 and 3 respectively). This is
an important empirical indication that neither the
varied sporting activity, dominated, however, by
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football (16 boys) in comparison with the others
(8 hockey, 2 handball, 2 karate, 1 capoeira, 1 dance,
1 judo), nor the content of physical education les-
sons in Polish primary schools provide stimuli that
would reduce SFI during unintentional falls.

An unintentional fall (of which a rival may be
a potential culprit during hand-to-and combat) is
built into this part of combat sports, the essence
of which are throws and grips of immobilization
of opponent’s body (judo, ju jitsu, sumo, wres-
tling etc.) [17]. But there are hand-to-hand com-
bat techniques such that, in order to throw the
opponent, one must first fall oneself in an appro-
priate manner - in judo these are techniques
referred to as sutemi-waza (sacrifice techniques
- ma-sutemi: forward sacrifice projections; yoko-
sutemi: side sacrifice projections).

Interestingly, Dariusz Boguszewski [18] used the
original version of the STBIDF to study the SFI
phenomenon among men, 90 of whom, aged
24.57 +6.22 years, trained combat sports (36 judo,
23 taekwondo, 17 jujitsu, 14 wrestling); 49 (age
22.25 +£2.73) preferred other forms of physical
activity, and 52 (age 22.56 +2.74) declared no
physical activity. Among the men in both com-
parison groups, he documented at least one with
a maximum SFlpoints index (14 points) and at least
one who made only one I° error (1 point, which in
simple terms indicates a 7.14% risk of injury dur-
ing a ground impact) - Boguszewski only reports
extreme results, not numbers of individuals with
such indices. No men in the control groups per-
formed the STBIDF flawlessly. Among the com-
bat sports athletes, 15 (17%) performed STBIDF
flawlessly and none were classified as very high
SFldegree, however 23% as high SFldegree. Thus,
it is exaggerated to recommend that a certain cat-
egory of combat sports is the optimal form of
physical activity in terms of reducing SFI. Authors
of studies on falls as the leading cause of injuries
among farmers highlight the limitations of practic-
ing judo in preventing these incidents [19].

By far the most effective programs are those ded-
icated to teaching safe fall techniques [13, 20-23].
Some authors verifying this effectiveness have
also studied the SFI phenomenon. Barttomiej
Gasienica Walczak, in his unique experiments,
proved that teaching safe fall methods and
techniques to healthy people, those with visual
impairments, limb amputations and one with
morbid obesity results in a dramatic reduction in
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SFI[21-23]. During a two-semester pilot study of
physiotherapy students (68 female and 22 male)
the mean male score (9.91 points) was indicative
of a very high SFldegree, while the female 8.54
points was borderline high and very high. None
of the subjects performed the STBIDF without
errors, while the maximum number of errors
(14 points) was made by two male and one female
students. Reducing the mean SFlpoints to 0.68
and 0.93 respectively was the result of O points
thirteen male students, 1 point, three - and
2 points six-. Among female students: O points
30 students; 1 point 17-; 2 points 17-; 3 points
4-. The principal investigator found no extreme
SFI scores (O and 14 points) before the actual
experiment with 30 female and 14 male phys-
iotherapy students. Mean STBIDF scores before
the experiment were slightly lower than during
the pilot study: male 6.43 points; female 7.67
points. After the actual experiment, it became
apparent that the adaptation effects were more
diffuse compared to the pilot study. Although
among the male students the proportion of those
who performed the STBIDF flawlessly was simi-
lar (pilot study 59.09%; right study 57.14%), after
the right experiment 14.28% documented a raw
score of 3 points, which means more than 21%
risk of injury during a fall. Meanwhile, in the pilot
study, the highest degree of such risk was 14.28%
(2 points), affecting more than 27% of male stu-
dents. These disparities are more pronounced
among female students. After the pilot experi-
ment, 44.11% performed the STBIDF flawlessly,
while 26.66% did so after the actual study. After
the pilot study, the highest risk of injury during
a fall was 14.28% (3 points) and affected 5.88%
of female students, while this risk was higher
(35.71%) and affected 6.66% of female students
who completed the proper experiment [21].

The result of this comparative study does not
diminish the previously stated thesis that the
most effective empirically validated methods of
reducing SFI to date are programs dedicated to
teaching safe fall techniques. In the clinical study
preceding the specific course (10 sessions about
45 minutes each) no subjects with extreme SFI
scores (0 and 14 points) were found, but also no
male amputee (n = 8), no visually impaired per-
son (n = 8), and no morbidly obese person (who
completed the two-semester training) reduced
SFldegree to very low (0 point). A significant
achievement is that these individuals offset the
effect of reducing the SFI by 4 to 8 points with
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acquired safe fall motor skills. The obese person
performed the ‘test of safe falls’ without error,
and the mean score on the 100-point scale, was
86.9 among amputees and 82.5 among patients
with visual impairment [22, 23]. The stature of
these empirical data is all the greater, as it has
been proven beyond doubt that the cognitive
factor in the reduction of SFI, mainly by teach-
ing safe fall, is second only to the motor effects.

In one experimental safe fall course involving
36 male physiotherapy students, extreme
STBIDF scores were documented by only two
students. The student who performed the test
without error was an active athlete and repeated
the same result after the experimental training.
The student who does not take sports activities
in leisure made all possible errors (14 points),
but at the same time reduced them to O after
the training. Although 53.33% of the students
originally identified at high and very high SFI lev-
els migrated to a raw score of O points, 38.89%
made errors during STBIDF, indicative of aver-
age SFI. Thus, the contribution of the cognitive
factor was limited to these 53.33% of students,
as those who continued to make errors during
the simple motor test were not able to use all
their knowledge of the SFI phenomenon. The
training program included: lectures (10 hours),
classes (20 academic hours, every 45 minutes)
of authors program ‘Theory and methodology
of safe falls persons with eye diseases’; alterna-
tively, students (one hour) participated in ses-
sion as a practitioner (potential patient with eye
diseases) and one hour as prophylactic/kinesio-
therapy expert and also documented load dur-
ing the particular session [21].

The STBIDF results of these students were com-
pared with a clinical group (5 men with visual
impairments) with a much poorer exercise pro-
gram and comfort level: special safe falling course
and avoiding collisions for people with eye dis-
eases; 10 sessions (to 45 minutes) once a week
within the lessons of physical education; every
patient has done the scheduled exercises on
the two big mattresses (precisely connected); to
ensure personal safety in each session partici-
pated maximally four people. Effect of reducing
individual STBIDF scores after 10 sessions: from
11 to 3 points; from 10 to 4-; from 9 to 2-; from
9 to 5-; from 6 to 2 - [22].

Although Mroczkowski et al. [24] provided evi-
dence of a limited effect of a cognitive factor on
the motor effect of reducing SFI (they familiarized
students with the evaluation criteria before repeat-
ing after two weeks of STBIDF - first measure-
ment 4.189, second 2.811, difference p<0.001),
they demonstrated an important advantage of
this phenomenon from a diagnostic perspective:
‘Knowledge about assessment criteria of STBIDF
has a significant influence on results of the test.
STBIDF can detect motor habits during its perfor-
mance to some degree because a significant part
of participants commits error despite knowing how
to perform the test correctly. High persistence of
committing the error of controlling head during test
indicates its diagnostic value in detecting suscepti-
bility to head injuries during a fall’ [24, p. 60].

We highlight another aspect of this result. The
earlier in ontogeny optimal measures for the
prevention of the destructive effects of falls
are implemented (especially exercise, preferably
in a form of FFF), the greater the likelihood of
forming a relatively permanent habit of protect-
ing (not necessarily fully conscious) distal body
parts during a collision with the ground caused
by an unintentional fall. Reinforcing this habit in
later periods of ontogeny with a comprehensive
impact on the cognitive sphere will only increase
the effectiveness of prevention.

Such an example of increasing the effectiveness
of prevention, when the habits of primary con-
tact with the ground of the hands, rather than
the buttocks, during a sudden change of verti-
cal posture to a lower level (sitting on a chair, for
example) are established, and the person is fur-
thermore burdened with intellectual disabilities,
is an innovative scenario based on positive emo-
tions. The physiotherapist aimed to change this
habit in the patients through the repeated activity
of sitting down on a chair after previously walk-
ing a 3-4-meter distance holding a medicine ball
in their hands. Patients supported themselves on
the chair with one hand for many weeks before
sitting down, despite increasing the weight of the
medicine ball. The applied scenario of the new
exercise suggested to the patient that the foam
sticks he was holding in his hands were flowers
with which he was going to gift his beloved girl-
friend. The motor layer of the exercise was not
altered. This unique placebo effect proved to be

smaes.archbudo.com



‘electrifying’ - most of the patients sat down and
got up from the chair without the help of a hand,
and the exercise evoked great joy in them [25].
This does not yet mean that, when falling in other
circumstances, the inevitable collision with the
ground will, however, precede the hands before
large body surfaces come into contact.

Before definitive recommendations are made for
the creation of universal ‘safe fall from toddler-
hood‘ programs and before these programs are
implemented by any rational society, the already
present empirical evidence and technological pos-
sibilities of observing the child are sufficient to
make current calculations without expert assis-
tance. One possibility is to record a child’s motor
activity if he or she is even left unsupervised in
a safe environment for some time. It is sufficient
to determine from the video recording whether
the child fell at least nine times and whether there
were instances during the collision with the ground
that the first contact was either with the hand(s) or
the head. It is just as well to arrange the FFF alone,
respecting, however, the criteria described in this
work, but it is not necessary to change the FFF.
One FFF, but the child’s favorite, even arranged
by the child, can be used. The results of the math-
ematical calculations can be compared with the
standards in Table 2. In case of an SFldegree score
of at least high, or higher, a neurological consulta-
tion should be sought immediately, and this article
should be recommended to the doctor.
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CONCLUSIONS

The simplicity but at the same time very high effi-
ciency of the FFF method in diagnosing the SFI
phenomenon starting from two-year-old children
is an opportunity (as a key element of comple-
mentary research) to verify a hypothesis of break-
through importance for the diagnosis of many
health risks: the discovery of an organic cause of
the extreme degree of SFI already among tod-
dlerhood and preschool children is at the same
time the establishment of a highly probable com-
mon source of many neuro-degenerative diseases
and disabilities.

Invariably, the FFF method is a fundamental part
of the complex of necessary promotional, diag-
nostic, preventive and therapeutic measures to
stop the escalation of the global pandemic of
death and years spent in disability as a result of
unintentional fall.
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