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The main purpose of the study was the analysis of safe falling skills visually impaired children. An
attempt has been made to examine the relationship between ability of safe falls and occurrence injuries
from the effect of falls. 103 children (10-16 years old) were in research and control groups. In the
research group (Group I) was 39 visually impaired pupils, in control group (Group II) 64 sighted in a
proper manner. Test of Susceptibility to Injury During the Falls (TSIDF) by Kalina and interview
directed to determine the number and frequency of falls and their consequences were used as a
research tools. There were 578 falls and 176 injuries resulting from them (7.33 falls per person in
Group I and 4.96 in Group II; 2.51 injuries per person in Group I and 1.18 in Group II). Visually
impaired people made more mistakes in test (TSIDF) than their non-disabled peers (p=0.007). This
may prove that a high susceptibility to injury of the children from the research group (p=0.001).
However visual impairment people had more injuries after the falls. Study confirmed positive effect of
physical activity on the level of safe falls skills. The ability to fall down in a safe way in children
suffering from visual impairment is more improperly developed when compared it to healthy children.
Physical activity and especially exercises of safe falls skills can be important element of prevention of

falls.
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INTRODUCTION

Sense organs are our “primary channels” in
receiving stimuli from the environment. Sight
is seemingly the most important sense for
every human being. However, it is particularly
important for children who learn the world
through knowing the objects and phenomena
surrounding it (Gruszczynski & Rutkowska,
2003). Therefore, considerable impairment or
complete loss of sight has great impact on the
child’s cognitive abilities, even though it does
not change the child’s potential developmental
possibilities (Rutkowska, Morgulec-
Adamowicz, Skowronski, 2009).

Similarly to people undergoing limb
amputation, suffering from osteoporosis or
musculoskeletal system conditions, children
suffering from visual impairment (VI) are a
group which is particularly prone to injuries
resulting from falls (Kalina, Kalina &
Klukowski, 1998). In this case, falls are
considered to be social problems, since to a

large extent they are the primary causes of
serious injuries, or even death. It is therefore
vital to create a set of principles helping the
avoid situations which may potentially result in
falls and to implement a prophylactic study of
body movements which could minimize the
harmful effects of collapsing to the ground or
hitting a vertical obstacle (Kalina, Kalina &
Klukowski, 1998).

Scientific research has proven that a
falling persons have not the skills to secure
themselves. This was the reason to develop the
safe fall theory (Czerwinski et al., 2006;
Kalina et al., 2003, 2011). The safe fall theory
states the measures to be taken in order to
completely avoid or mitigate the effects of
injuries resulting from threatening situations. It
should be noted that specialists in dangerous
professions, affecting the falls and injuries
(such as stuntmen, athletes or soldiers of the
special units) the ability to the safe falling
down use in everyday real life. Hence, the
people who tend to fall down and suffer from
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severe injuries resulting from the falls
(occurring in the street, at home, on stairs, etc.)
are usually those who do not possess the ability
or knowledge of falling down safely (Kalina,
Kalina & Klukowski, 1998; Boguszewski &
Kerbaum, 2011).

Therefore, in order to reduce the risk
of suffering from post-fall injuries, one should
develop the habit of falling down in a safe
way. Motor coordination, the ability to protect
one’s head, the ability to loosen one’s muscles
all contribute to preventing body injuries
during falls. Such elements could reduce the
risk entailed by falls or resulting personal
injuries (Kalina et al, 2003, 2011;
Boguszewski & Kerbaum, 2011). People with
visual impairment are particularly prone to
injuries resulting from falls (Coleman et al.;
2004, Black & Wood, 2005; Patino et al.,
2010; Manduchi & Kurniawan, 2011).
Therefore, a special preventive program
dedicated entirely to the visually impaired
could reduce the risk of life-threatening
injuries. Similar solutions have been used with
positive results among different groups (e.g.
the elderly) (Rubenstein, et al., 2000; Barnett,
et al., 2003; Li, et al., 2005; Rose, 2008; Groen
etal., 2010).

The aim of the study was the diagnosis of
safe falling skills visually impaired children
and their healthy peers. An attempt has been
made to:

1. Establish the relationship between the
skills to safely falling down and the
occurrence of injuries resulting from falls.

Susceptibility to injuries of children with VI

2. Determine the
injury during falls.
METHODS

Participants

The research covered a group of 103
children between the age of 10 and 16
(including 43 girls and 60 boys). The children
participating in the research were divided into
two groups — the researched group (n=39)
comprised children with visual impairment
(VD) — Group 1, and the control group (n=64) of
children without visual impairment — Group II
The average age of children
participating in the research was 13.1. There
between
groups in age, body mass and height. The
WHO classification was applied in reference to
the researched group. According to the WHO
classification, the children were diagnosed
with visual impairment — best corrected visual
acuity was from 0.3 to 0.005 in the better eye.
Additionally, only children without any other
dysfunctions (e.g. neurological dysfunctions)
which could potentially inhibit their motor

(table 1).

were not significant differences

abilities have been qualified for the research.
The research was carried out

Warsaw (Group II).

TABLE 1
Characteristics of research groups (mean value + standard deviation)
) physically
groups gender n age [years] body mass [kg] height [cm] )
active [n]
Group I girls 15 124+1.5 45.8+9.9 154.9+£10.3 5
(visual impaired) boys 24 13.8£2.1 60.2 +12.1 168.5+11.1 13
girls 28 124 +2.1 46.6 £10.3 156.1 £8.9 14
Group II (control)
boys 36 134+2.1 544 +12.1 163.6 £12.5 24
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MEASURES AND PROCEDURES

One of the tools used in the research was
Kalina’s Test of Susceptibility to Injury During
the Falls (TSIDF). Reliability of the test was
confirmed by the author (for groups of healthy
young people) (Kalina et al., 2011). The test
was based on performing three motor activities
as fast as possible. The first motor activity was
proceeding from the basic position to lying
down on the back (on a mattress). In the
second motor activity, apart from the above
mentioned process, the child had to hold a
small bag between the chin and the sternum
and to clap its knees. In the third motor
activity, apart from the above mentioned, basic
movement, the child was to make a leap before
proceeding to lying down on the back.
However, children were not specifically
instructed how to make the exercises. Each
attempt was evaluated for errors — deviations
from the correct mode of safe falling. The
results were entered to the observation sheet.
The sum of errors for particular body parts
(head, legs, hips, arms) collected from all three
activities serves as the Susceptibility to Injury
During the Falls Index (SIDF). The higher the
result, the higher was the proneness to injuries.
The sum of points collected after all three
activities serves as the Susceptibility to Injury
During the Falls Index, in which 0 points
stands for low proneness, 1 to 3 points stand
for medium proneness, 4 to 9 points stand for
high proneness, and 10 to 14 points stand for
very high proneness (Kalina et al., 2011). All
children were assessed by two specialists in
physical  education and  physiotherapy
(specializing in teaching safe falling down).

The research was accompanied by an
investigation of the types of falls (number of
falls, circumstances of occurrence), the injuries
incurred during falls (with the exception of
sports-related injuries), and the types of
physical activities performed (type, frequency).
Information from the last three years was
included in the investigation.

Data Analysis

For comparative purposes, two additional
divisions into sub-groups have been isolated as
part of the above mentioned groups. In the first
division into sub-groups, undertaking or non-
undertaking regular physical activity was the
essential criterion. Children who participated
in organized sports or recreational classes
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minimum three times a week outside their
school classes were classified as active (table
second division into sub-groups
referred to the age of the researched children —
younger (10-13 years old) and older children

1). The

(14-16 years old).

Standard statistical tools, such as arithmetic
mean and standard deviation, were applied in
the research. The relations between particular
variables (number of injuries and results of
SIDF Test) were established with the Pearson’s
differences
between particular data were calculated with
independent t-test. The minimal significance

correlation  coefficient. The

level was established at p<0.05.

RESULTS

Test of Susceptibility to Injury During the

Falls

Children from Group I got significantly
higher results in the Test of Susceptibility to
Injury During the Falls (p=0.007), which
means that they committed a larger number of
errors performing the motor activities. The
biggest disparities (p=0.004) occurred in the
last activity, which was theoretically the most
difficult one. The majority of errors committed
by children from both groups concerned
applying improper support with the hands. The
biggest disparities between the two groups
were recorded in this respect. The smallest
insignificant) were
recorded with respect to protection of the head
(fig. 1 and 2). The results of the Test of
Susceptibility to Injury During the Falls

disparities (statistically

acquired by boys and girls were quite similar.

In Group I almost 82% of the children were
characterized by high or very high proneness
to injuries resulting from falls. In comparison,
nearly 67% of children from the control group
were similarly classified. In opposition to non-
active children, physically active children
committed fewer errors while performing the
assigned motor activities, although significant
disparities (p=0.000) were recorded only in
Group II. Only 5 (9%) of physically active
children acquired a result standing for very
high proneness to post-fall injuries. 17 (37%)
non-active children acquired the same result.
23 (41%) of physically active children and 5
(11%) non-active children were characterized
by low or medium proneness to post-fall

injuries (tab. 2).
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FIGURE 1

Susceptibility to injuries of children with VI

Results of Test of Susceptibility to Injury During the Falls among the girls
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FIGURE 2
Results of Test of Susceptibility to Injury During the Falls among the boys
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TABLE 2

Level of susceptibility to injury during a fall of girls and boys

susceptibility to injury during a fall
groups gender low average high very high
active girls 0 0 3 2
G I boys 1 3 6 3
o non-active girls 0 2 4 4
boys 0 1 6 4
active girls 1 4 9 0
boys 1 13 10 0
Growp i non-active girls 0 ! 10 3
boys 0 1 5 6
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Younger children (between the age of 10-
13) from both groups acquired a higher result
in the Test of Susceptibility to Injury During
the Falls, which means that they committed
more errors. Bigger disparities concerned boys
rather than girls. When it comes to the sub-
group of younger children, children with visual
impairment committed more errors in all of
three assigned motor activities. However,
considerable disparities were recorded only in
the “arm” category in girls (p=0.047) and in
the “head” category in boys (p=0.014). When
it comes to the sub-group of older children (14-
16 years old), the disparity between
handicapped and healthy children were bigger.
In particular, boys from Group I displayed a
significantly lower level of motor skills in
comparison to their peers from Group II.
Statistically  significant differences were
recorded in the “legs” category (p=0.000), the
“arms” category (p=0.003) and the ‘“head”
category (p=0.016).

Falls and injuries

The majority of children participating in the
research (88%) claimed to have fallen at least
once in the last three years, 35 (90%) children
from group one and 57 (89%) children from
group two fell down at least once. In total, the
research children declared 578 falls and 176
personal injuries (resulting from the falls). The
average number of falls per person in Group I
was 7.33, and 4.96 in Group II. Boys tended to
fall down more often (in average 7.58 — Group
I and 5.64 — Group II) than girls
(correspondingly 6.93 and 4.11). The average
number of personal injuries was 2.51 with
respect to handicapped children and 1.18 with
respect to healthy children. Girls tended to
suffer from personal injuries more often (in
average 2.97 — Group I and 1.21 — Group II)
than boys (correspondingly 2.41 and 1.16).

Physically active children rarely

suffered from post-fall injuries (in average
2.39 per person — Group I and 0.89 — Group II)
in comparison to mnon-active children
(correspondingly 2.62 and 1.62). Injuries
incurred usually concerned the lower limbs (in
average 1.06 per person in reference to non-
active children and 0.62 in reference to active
children).

The type and location of injuries

Susceptibility to injuries of children with VI

Visually impaired children suffered from
more injuries resulting from collapsing to the
ground (p=0.001). The most common injuries
in group one were wounds and abrasions (in
average — 1.15 per person), however, in group
two — these were mainly contusions (0.67).
The most severe injuries, such as bone
fractures usually occurred in children suffering
from visual impairment (in average 0.33 —
Group I, 0.06 — Group II). Both physically
active and non-active children suffered
primarily from minor injuries — wounds,
abrasions and contusions (slightly more
incidents in the non-active group). Bone
fractures occurred rarely in both groups. Still
the number of fractures was bigger in the non-
active group. The average number personal
injuries was nearly identical with girls (1.72)
and boys (1.67).

When it comes to children with visual
impairment, the injuries were generally located
around the lower limb area (in average 1.15
per person) and, slightly rarer, in the upper
limb area (1.07). Injuries of the head area or of
the spinal area were rather rare (0.36), since
these are the body parts which should be
particularly protected during a fall. Similar
tendency was recorded in the control group,
where the majority of injuries concerned the
lower limb area (0.62), and the upper limb area
(0.41). Head and spine injuries were rare
(0.12), even rarer than in the case of the first
group (fig. 3 and 4).

Comparison of the number of falls and
injuries of children physically active and
inactive, and younger and older children
Children with visual impairment staying
physically active usually suffered from injuries
of the lower limbs (in average 1.2 per person)
and of the upper limbs (in average — 1 per
person). On the other hand, physically active
children from Group II usually suffered from
injuries of the lower limbs (0.5). Injuries of the
head and spine area were rather rare (0.28 —
Group I, 0.08 — Group II). Non-active children
indicated more injuries of all aforementioned
body parts (head and spine: in average 0.43 —
Group I and 0.19 — Group II; upper limbs: 0.91
and 0.61; lower limbs: 1.38 and 0.81).
Younger children (10-13 years old) suffered
from falls and resulting injuries slightly more
often than older children. No significant
disparities in the number of falls and resulting
injuries were recorded between Groups I and
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II. The above mentioned events referred to
children suffering from visual impairment only
(tab. 3). When it comes to older children (14-
16 years old), the disparities (particularly in the
number of injuries) were more significant.

Susceptibility to injuries of children with VI

Visually impaired girls suffered from post-fall
injuries more often (p=0.048), whereas in the
case of boys, the result was close to the
significance level (p=0.077) (tab. 4).

FIGURE 3
Number of injuries resulting from the fall of the girls
1,4 p=0,049
B GROUP |
1,2
GROUP II
1
p=0,041
0,8
NS
0,6 - 0,68
04 -
. 0,2 - 0,32
0,18
0 1
lower limb upper limb head, spine
FIGURE 4
Number of injuries resulting from the fall of the boys
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Children who acquired lower results in the
Test of Susceptibility to Injury During the
Falls declared to have suffered from post-fall
injuries more often. The correlation between
the Test result and the number of injuries was

=0.58 (p=0.000). To a great extent, this
tendency concerned children with visual
impairment (r=0.6 p=0.000) rather than healthy
children (r=0.53 p=0.000).
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TABLE 3

SIDF indicator value, the number of falls and injuries among the children aged 10-13 years

Susceptibility to injuries of children with VI

Girls Boys
Group I Group 11 Group I Group II
(n=11) (n=20) . (n=4) (n=19) .
mean sD mean D mean D mean D
value value value value
SIDF 8.81 3.97 6.85 2.43 0.156 6.43 2.28 7.73 3.19 0.332
falls 5.09 3.27 3.55 33 0.225 3.86 3.02 5.21 3.49 0.351
injuries 2.73 2.05 1.5 0.83 0.082 2.71 2.29 1.32 1.11 0.164
TABLE 4
SIDF indicator value, the number of falls and injuries among the children aged 14-16 years
Girls Boys
Group I Group 11 Group I Group 11
(n=7) (n=8) . (n=17) (n=17) .
mean SD mean D mean D mean D
value value value value
SIDF 6.25 435 3.75 3.54 0.364 7.41 3.82 2.76 2.31 0.000
falls 12.5 8.69 5.5 4.84 0.209 9.12 7.86 5.12 3.87 0.072
injuries 2.5 1.29 0.5 0.53 0.048 2.29 2.66 1 1.06 0.077
DISCUSSION & Ocetkiewicz, 2003; Czerwinski et al., 2008).

People of all ages have and will fall down.
This is considered one of the major problems
of senior age, and the main cause of injuries in
seniors. Nearly 20% of all causes of death of
people over the age of 65 include post-fall
injuries (Skalska, Walczewska & Ocetkiewicz,
2003;  Baczkowicz, Szczegielniak &
Proszkowiec, 2008; Czerwinski et al., 2008).
The causes of falls include internal conditions

(illness, senile conditions) and external
conditions (environmental, situational
conditions). Preventing falls is thus an

essential, but expensive issue. Research clearly
shows that it is possible to lower the risk of
falls even by 40% if the patient is treated by a
multidisciplinary team (Skalska, Walczewska

People who underwent lower limb amputation,
people suffering from diabetes, people using
wheelchairs, seniors, people suffering from
osteoporosis, as well as people suffering from
visual impairment are particularly prone to
falling (Capella-McDonnal, 2007; Patino et al.,
2010; Manduchi & Kurniawan, 2011; Odom,
Odom, Leys, 2011).

Evaluations of proneness to injuries
resulting from falls in people with visual
impairment have been carried out very rarely.
People suffering from complete blindness or
partial visual impairment are examined
primarily for their physical fitness and posture
(Bolach et al.,, 2007, Bolach, Bolach &
Jozefowski, 2009; Patel et al., 2009; Jessup,
Cornel & Bundy, 2010; Rutkowska,
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Bednarczuk, Skowronski,  2010).  The
occurrence of injuries resulting from falls is
generally evaluated in seniors or healthy
children, without comparing their results with
the results acquired by children suffering from
various conditions and dysfunctions (Tinetti &
Williams, 1997; Kalina, Kalina & Klukowski,
1998; Czerwinski et al. 2008).

Physical fitness may serve as the basis for
fall prevention, since it contributes to
improving bone structure, influences the
operation of the respiratory and circulatory
systems, and results in increasing the muscular
structure as well as the scope of movement of
the joints (Tinetti & Williams, 1997,
Boguszewski & Kerbaum, 2011). Physical
fitness helps us to properly position our bodies
in order to fall in a safe manner. Therefore,
thanks to physical fitness, we not only become
fitter, but we also become less liable to fall
down randomly — hence we are less prone to
injuries resulting from a fall (Tinetti &
Williams, 1997; Skalska, Walczewska &
Ocetkiewicz, 2003; Skelton, Kennedy &
Rutherford, 2004).

Epidemiological data indicates that the
majority of effects of falls in the form of
fractures were recorded in two age groups:
from 8 to 15 and above 60 (Czerwinski,
Borowy & Jasiak, 2006). However, there is no
statistical data defining the types and locations
of injuries in people suffering from visual
impairment (Kalina, Kalina & Klukowski,
1998). The results of this research allow us to
claim that children between the age of 10 and
16 may be prone to personal injuries resulting
from falls, which is proven by high results of
the Test of Susceptibility to Injury During the
Falls carried out.

The natural direction for further research
would be to expand the groups of people
covered and to include the cause of the loss of
sight as a valid criterion. Due to frequent
occurrence of posture defects, it would be
justified to include an evaluation of postures in
researched groups (Bolach et al., 2007; Bolach,
Bolach & Jozefowski, 2009). Additional
elements to be diagnosed may be the ability to
fall down in a safe manner in all variants of
falls occurring in everyday lives — falls to the
back, falls to the front and falls to the side).
This would help to establish and evaluate self-
protection movements to be applied in all
possible situations. Yet another direction for
research to be applied should be the diagnosis

Susceptibility to injuries of children with VI

of proneness to personal injuries resulting from
falls after having undergone intense safe-
falling training, for instance in the form of
program based on the propaedeutics of combat
sports (Kalina et al., 2008; Gasienica-Walczak
et al., 2010; Boguszewski & Kerbaum, 2011),
in order to claim to what extent the abilities
taught are acquired by the trainees and how
they could be applied in everyday life.

CONCLUSIONS

1. The ability to fall down in a safe way
in children suffering from visual impairment is
more improperly developed when compared it
to healthy children. Therefore, children with
visual impairment may be more prone to
personal injuries resulting from situations
ending with falls.

2. Visually impaired children often have
injuries from falls. This may be a result of a
lower level of special coordination and
inability to safe falling. The risk of falls and
injuries that may occur can be minimized by
learning specific skills (safe fall).

3. The results of research prove the
beneficial effect of physical activity on the
occurrence of defensive reflexes, protecting the
body from being harmed. Children spending
their time actively suffered from fewer injuries
after falling down than non-active children.
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