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Abstract

Introduction: Balance disorders are common in people with intellectual disability (ID).

Aim of the research: The continuation of the project is aimed at finding out whether extension of the unstable surface dual-
task functional exercises programme by another 12 weeks affects the level of dynamic balance in adolescents with ID and
what those changes are like after the 8-week summer holidays.

Material and methods: A total of 17 adolescents with ID aged 14-16 years (E) performed functional exercises for another
12 weeks on unstable surfaces, and a group of 17 individuals with ID were the controls. Dynamic balance was assessed three
times: after the first stage of the programme (test 2), after another 12 weeks (test 3), after the 8-week holiday (test 4). ALFA AC
An International East stabilometric platform was used for measurements.

Results: No statistical differences were discovered in group E, in dynamic balance assessment between test 2 and 3; however,
the mean scores in group E, in test 3, were slightly better than in test 2, and notably better than in group C. No significant
differences between test 3 and 4 were found in group E either.

Conclusions: Extension of the intervention program helped to maintain improved dynamic balance. Discontinuation of the
program for the period of 8 weeks resulted in decreased level of balance; however, it was still higher than at the beginning
of the project. Dual-task functional exercises based on activities of daily living (ADLs) and stimulation of righting reactions
may enhance dynamic balance in individuals with ID, but it should be constantly stimulated.

Streszczenie

Wprowadzenie: Zaburzenia réwnowagi sa powszechne u oséb z niepetnosprawnoscia intelektualna (ID).

Cel pracy: Celem kontynuowanych badan jest sprawdzenie, czy wydtuzenie programu dwuzadaniowych ¢wiczen o cha-
rakterze funkcjonalnym z wykorzystaniem niestabilnego podtoza o kolejne 12 tygodni wptynie na zmiane poziomu réwno-
wagi dynamicznej mtodziezy z ID, a takze jak beda ksztattowac si¢ te zmiany po zaprzestaniu ¢wiczen po 8-tygodniowym
okresie wakacji.

Materiat i metody: Siedemnastu uczestnikéw z ID w wieku 14-16 lat przez kolejne 12 tygodni wykonywato ¢wiczenia
funkcjonalne w warunkach niestabilnego podtoza (grupa E), a 17 oséb z ID stanowito kontrole (C). Réwnowage dynamiczna
oceniono trzykrotnie: po pierwszym etapie ¢wiczen (badanie 2.), po kolejnych 12 tygodniach (badanie 3.) i po 8-tygodnio-
wym okresie wakacji (badanie 4.). Wykorzystano platforme stabilometryczna ALFA AC International East.

Wryniki: Nie stwierdzono statystycznie istotnych réznic w grupie E pod wzgledem réwnowagi dynamicznej pomiedzy
badaniem 2. a badaniem 3. Jednak $rednie warto$ci wszystkich parametréw w grupie E w badaniu 3. byly nieznacznie
lepsze niz w badaniu 2. i istotnie lepsze niz w grupie C. Nie wykazano istotnych statystycznie réznic w grupie E pomiedzy
badaniem 3. a badaniem 4.

Whioski: Wydtuzenie udziatu w programie pozwolito utrwali¢ rownowage dynamiczna. Przerwanie ¢wiczeri na okres 8 ty-
godni spowodowato spadek poziomu réwnowagi, chociaz wyniki wciaz byty lepsze niz na poczatku projektu. Dwuzadanio-
we ¢wiczenia oparte na aktywnos$ciach dnia codziennego potaczone ze stymulacja reakcji rownowaznych moga poprawic¢
réwnowage dynamiczng oséb z ID, ale powinna ona by¢ wciaz stymulowana.

Medical Studies/Studia Medyczne 2017; 33/2



Dual-task functional exercises as an effective way to improve dynamic balance in persons with intellectual disability

— continuation of the project

Introduction

The process of rehabilitating persons with intel-
lectual disability (ID) should be strongly oriented to-
wards solving their motor and functional problems,
in order to help them achieve the best possible eco-
nomic and social independence. The research to date
has shown that children and adolescents with ID have
numerous disturbances concerning both cognitive
and motor functioning [1, 2]. They are less active than
their healthy peers [3, 4], prone to overweight and obe-
sity [5, 6], and mostly lead a sedentary way of life [7, 8].
Balance control deficits observed in adolescents with
ID, as compared to their healthy schoolmates [9], dif-
ficulties with the ability to concentrate on two or more
things at a time [10], and problems with planning
and organising movements [11] may increase the risk
of accidental falls [12] and limit their independence
in activities of daily living (ADLs) [13]. The study of
Chiviacowsky et al. [14] proved that external verbal
instructions, accompanying the task performance,
supported its effective accomplishment and not only
helped adolescents with ID to learn basic motor abili-
ties but also positively influenced their social interac-
tions.

The sense of balance in individuals with ID may
be improved in many different ways [7, 15-18], but en-
hancement of their independence should always be of
overriding importance. Most of the ADLs, which re-
quire body control and spatial orientation, are based
on doing two or more things at the same time [19].
That was the reason why the authors of this study
prepared batteries of dual-task functional exercises
incorporating ADLs, performed with simultaneous
stimulation of balance [20, 21]. Adolescents with ID
participated in the 12-week intervention programme
willingly. After that time, all their dynamic balance
parameters on the platform (path length, test dura-
tion, and reaction time) improved greatly and were
significantly better than in the controls [20]. Partici-
pants fully accepted the intervention programme,
and it also received a sympathetic response from their
parents and physiotherapists.

Enhanced balance parameters and participants’
guardians’ opinions on increased ADL performance
made the authors of the project continue batteries of
intervention exercises for another 12 weeks.

Aim of the research

The purpose of another study was to find out
whether the extension of the dual-task functional ex-
ercises intervention programme on unstable surfaces
by another 12 weeks would alter dynamic balance in
adolescents with ID, how it would change, and how
long the above would last after the end of the pro-
gramme.
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Material and methods

The study was a continuation of the project origi-
nated in January 2013 and conducted in the Group
of Special Education Schools in Krakow. The school
authorities were approached for their consent to con-
tinue the project, and written informed consent of the
participants’ legal guardians’ was also obtained. The
approval of the Ethical Committee of the Regional
Medical Association in Krakow had been obtained
prior to the study (no. 18/KBL/OIL/2012). The study
was registered in the Australian New Zealand Clini-
cal Trials Registry (ANZCTR). Registration number:
ACTRN12616001235493.

This project involved adolescents with moderate in-
tellectual disability, of aetiology other than genetic syn-
dromes, who ambulated without orthopaedic devices.
The exclusion criteria were major physical disabilities,
genetic syndromes, hyperactivity, and an inability to
follow instructions. According to the inclusion and ex-
clusion criteria, 34 participants aged 14-16 years (15.06
+0.9) were randomly assigned to the experimental
(E) and the control group (C) at the beginning of the
project (January 2013) through a simple randomisa-
tion procedure. A total of 34 adolescents continued
participation in a subsequent stage of the project from
the beginning of April to September 2013. At the be-
ginning of the project, participants’ average body
weight equalled 67 +16.2 kg and their height was 159.4
+12.7 cm. All participants (from the experimental and
control group) attended the same obligatory physical
education (PE) classes in school two times per week.
The physical education programme encompassed gen-
eral body exercises and music therapy (spontaneous
body movement developing different muscle groups
inspired by music).

Intervention programme

Adolescents from the experimental group (E) ad-
ditionally continued the dual-task intervention pro-
gramme for another 12 weeks, taking part in 45-min-
ute physical activities three times per week. They
worked individually with the same therapists as be-
fore. The programme comprised exercises in which
participants performed functional tasks consisting of
ADLs on unstable surfaces (Swiss balls, stability train-
ers, and soft mattresses) (Table 1). All exercises fol-
lowed a therapist’s verbal instructions about focusing
on the task accomplishment, the direction and target
of the movement, and proper postural control. The
therapist encouraged participants to perform exer-
cises and praised them for their accuracy.

Balance measurements

Dynamic balance assessment was conducted in all
participants after another 12 weeks of the interven-
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Table 1. Types of exercises performed by the experimental group

Initial position

1  Standing on two stability trainers

2 Sitting on the Swiss ball at the table on
which there is a glass

3 Supported kneeling on two stability
trainers

4  Standing position. Ten stability trainers
placed on the floor 40 cm apart; a table,
standing at the far end of the hall, with
a book on it

5  Sitting on the Swiss ball

6  Sitting on the Swiss ball placed in front of
shelves with different objects (e.g. books
or toys)

7 Cross-legged sitting on the stability

trainer opposite the therapist sitting on

Exercise description

Maintaining balance and lifting and lowering of the lower
extremity alternately

Maintaining balanced sitting position, with alternate reaching for
the glass and moving it towards the mouth, and putting it back on
the table as requested by the therapist.

Alternate reaching with the upper extremity for an object held by
the therapist in his/her hand, or placed on the shelf at the height
of the participant’s eyes

Stepping on stability trainers towards the table to take the book
and return it to the therapist

Balancing the body while sitting on the ball with alternate lifting of
the lower extremities and putting on and taking off footwear

Balancing the body while sitting on the ball, transition to the
standing position and reaching for an object, and returning to the
sitting position; transition to the standing position and putting the
object as requested by the therapist

Maintaining balanced sitting position, forward bend with reaching
the therapist’s palm and returning to the initial position

the floor

8  Back lying next to the ball (or book, toy);
legs bent and feet on the stability trainer

9  Four elastic tapes fixed across the hall
at the alternate height of participants’
knees and arms, approximately one metre
apart

10 Standing on two stability trainers

11  Standing in front of stability trainers
placed on the floor

Maintaining balance and twisting the trunk to the sides and
moving the ball from the left to the right

Walking to the other side of the hall on soft mattresses and
stepping over low and going under high tapes

Maintaining balance and leaning the body in different directions to
reach the ball held by the therapist

Side stepping on stability trainers to the other end of the hall

tion programme (test 3) and 8 weeks after the end of
the project (test 4) by the same physiotherapist, who
was blinded to the group allocation. All adolescents
did not take part in any organised forms of physical
activity during the period of 8 weeks (summer holi-
days). Dynamic balance assessment was carried out
on the stabilometric platform ALFA AC International
East (distributed by P.H.U. Technomex, Poland). The
same measurement conditions were maintained for
all participants. Because the protocol for the first as-
sessment (test 1) included software with the foot po-
sitioning on the platform for each participant in the
normal relaxed standing position with their upper
extremities hanging loosely by their sides, each con-
secutive measurement was conducted in the same po-
sition. Thanks to the above, it was possible to compare
the results of subsequent measurements (test 2, 3, and
4). The same test parameters were set for all partici-
pants, i.e. the degree of difficulty — easy, the test dura-
tion time — 30 s; and the number of repetitions — three,

out of which the mean values were generated for the
report. The centre of gravity (COG) was highly visible
for the participant as a big green dot in the middle of
the monitor (it corresponded to the centre of the plat-
form). Participants could also see two lines dividing
the monitor into four quarters, which corresponded to
the quarters of the balance platform. The quarters of
the platform were referred to in the platform software
as: right-front: R-F, left-front: L-F, left-back: L-B, and
right-back: R-B. The dynamic test consisted of per-
forming the task mentioned below in a given time. On
the monitor, yellow dots appeared one by one, which
correlated with different areas of the base of support.
The positions of the dots were pre-programmed de-
pending on the test difficulty. Participants were asked
to reach the dots by balancing their trunk and pelvis,
and flexing their lower extremities towards the dot ap-
pearing on the monitor, but without lifting their feet
off the platform. A required postural sway for healthy
man towards the surface of the platform (normative
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data included in the platform software) in order to
travel to the dots in the R-F and L-F quarters equalled
2.66° (C1) and in the R-B and L-B it was 1.33° (C3) and
1.99° (C2), respectively (Figure 1). Participants heard
a signal each time their COG reached the appropriate
dot. Consecutive dots appeared on the monitor once
the previous one had been found. The test was accom-
plished when all dots were reached.

The participants’ assessment protocol, made after
the test, included their path length (cm), i.e. the entire
path covered by the participant’s centre of pressure
(COP) within the time of the test and the time (in sec-
onds) needed by the participant to reach all dots, and
the times of reaching the dots in separate quarters of
the platform.

Statistical analysis

The results collated were analysed using the arith-
metic mean, the median, the minimum and maximum
value, and the standard deviation. The inter- and in-
tra-group differences were determined by means of
One-way ANOVA and Factorial ANOVA, and post hoc
Tukey test. The level of significance was accepted at
o = 0.05. The analysis of the data collated was per-
formed using Statistica v10 software.

Results

Table 2 shows participants’ basic somatic traits
observed after the first 12 weeks of the intervention
programme (test 2), after another 12 weeks of per-
forming exercises (test 3), and after 8 weeks of sum-
mer holidays, which followed the project (test 4). No
differences of statistical significance in body height,
weight, and body mass index (BMI) between the ex-
perimental group (E) and the controls (C) in tests 2, 3,
and 4 was disclosed.

Table 3 shows dynamic balance parameters in the
experimental group (E) and in the controls (C) after an-
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Figure 1. Target distribution in a dynamic test (C1, C2, C3
— easy test)

other 12 weeks of the intervention programme (test 3)
and after 8 weeks from the end of the project (test 4).

Differences of statistical significance were disclosed
in test 2 in all variables under analysis between the
experimental group (E) and the controls (C), p < 0.05
(Table 4).

The values referring to the path length, the re-
lation of the path length to the minimum path, the
time needed to accomplish the task, and the time
needed to reach the dots in given quarters of the plat-
form were significantly lower in the experimental
group (E) than in the controls (C) (Table 4). The com-
parison of the results of test 2 and 3 did not reveal
statistically significant differences of the variables
under analysis in the experimental group (E) and in
the controls (C). However, the mean value analysis
might imply a tendency towards improving dynamic
balance in group E. In test 3, the path length, the re-
lation of the path length towards the minimum path,

Table 2. Inter-group comparison of the somatic traits results in the experimental (E) and control (C) group, one-way

ANOVA, o = 0.05

Term of Experimental group Variable Control group E&C
I G Mean Median Min. Max. SD Mean Median Min.  Max. SD  P-value
Test 2 164.00 165.00 150.00 174.00 7.93 Body 164.00 166.00 145.00 180.00 8.68 0.99
Test 3 164.87 166.00 151.00 175.00 7.81 h[ecir%?t 165.00 167.00 148.00 181.00 8.28 0.96
Test 4 166.20 167.00 153.00 176.00 7.52 166.21 168.00 150.00 182.00 8.00 0.93
Test 2 6497 63.00 50.00 91.00 13.61 Body 66.46 6850 46.00 89.80 12.00 0.75
Test 3 63.73 62.00 50.00 87.00 11.73 Wﬁ(ig]ht 6643 68.00 49.00 88.00 10.99 0.54
Test 4 6393 63.00 50.00 87.00 11.28 67.07 68.00 52.00 88.00 10.64 0.47
Test 2 2434 2170 1840 3470 5381 BMI 24.50 2530 18.38 27.84 3.01 0.33
Test 3 23.58 2170 1830 32.80 491 [kg/m’] 2433 25.04 19.06 2716  2.58 0.26
Test 4 2312 2140 1840 31.00 4.16 2419 2495 1942 2696 240 0.25
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Table 3. Dynamic balance results in the experimental (E) and control (C) group

Term of Experimental group

the study Mean Median  Min. Max. SD
Test 2 177.77  168.06  117.58 328.04 55.40
Test 3 17299 156.76  117.58 32614 5143
Test 4 188.85 177.21 140.93 327.01 46.57
Test 2 388.64 346.00 248.00 769.00 13116
Test 3 37424 342.00 248.00 74149 112.50
Test 4 408.96 38550 319.00 776.16 112.86
Test 2 26.96 24.81 20.10 62.57 9.50
Test 3 24.70 23.44 20.61 34.15 3.38
Test 4 25.05 24.81 21.20 35.16 3.92
Test 2 2.18 1.73 0.08 8.41 1.75
Test 3 1.81 1.67 1.42 3.25 0.43
Test 4 1.97 1.99 1.38 3.11 0.45
Test 2 241 1.85 1.33 8.50 2.13
Test 3 1.82 1.83 1.18 236 0.28
Test 4 1.94 1.82 1.18 3.28 0.56
Test 2 2.18 1.92 1.52 4.22 0.69
Test 3 2.02 1.87 1.27 4.44 0.76
Test 4 2.10 1.91 1.41 4.44 0.79
Test 2 2.24 1.98 0.85 6.83 131
Test 3 1.82 1.70 116 243 0.41
Test 4 1.88 1.83 1.14 3.01 0.46

Variable Control group

Mean Median Min. Max. SD

Path 26325 22854 17274 4552 89.47

ength 6736 24510 17255 4569 80.02

26318 23579 17420 4854 96.72

Path/min 613.19 59233 35800 1067.0 19151

lfﬁé?h 59447 54950 349.00 1068.0 182.52

579.55 513.66 393.00 10360 199.55

Total 5037 5057 2932 66.87 1160
time 4031 5142 3251 6341 1108
4552 4221 3011 6260 10.68

Timeof 574 470 317 1341 265
rea&_hFi”g 510 432 230 1231 269
direction 430 3.5 230 856 224
Timeof 451 370 280 1050 197
reaf_hFi”g 364 316 192 821 169
direction 346 332 1.50 8.62 1.77
Timeof 423 431 134 801 202
reaf_g”g 434 369 211 831 178
direction 330 2.56 1.34 7.07 177
Timeof 550 550 222 867 210
reaé_hBi”g 425 393 213 722 151
direction 400  3.76 111 798 180

SD — standard deviation, R-F — right-front, L-F — left-front, L-B — left-back, R-B — right-back.

the general time, and the time of reaching the dots in
separate quarters of the platform were significantly
shorter (p < 0.05) in the experimental group (E) than
in the controls (C).

The comparison of the results of tests 3 and 4 again
did not reveal differences of statistical significance
(p > 0.05) in all variables under analysis in the ex-
perimental group (E) and in the controls (C) (Table 4).
While analysing the mean values of separate variables
in test 4, it was revealed that they maintained a simi-
lar level as in tests 3 and 2. Test 4 disclosed significant-
ly shorter time of accomplishing the test and shorter
times of reaching the dots in the R-F and R-B quarters
of the platform in the experimental group (E) than in
the controls (C).

There were no statistically significant differences
between groups E and C for the path length and the
ratio of the path length to the minimum path, and the
time of reaching the dots in the L-F and L-B quarters
of the platform. Table 4 includes detailed results of
group by time interaction.

Discussion

The 12-week dual-task functional exercises inter-
vention programme described in the previous paper
[20] exerted a considerable improvement of dynamic
balance in adolescents with ID. The extension of the
programme by another 12 weeks only slightly im-
proved the results achieved earlier. However, the
mean value analysis showed a slightly higher level
of dynamic balance despite the fact that no statistical
significance was revealed. It seemed to be important
that after the 8-week holiday (test 4), the level of vari-
ables were similar to those achieved in tests 3 and 2. It
should also be mentioned that after the first 12 weeks,
an extremely distinct improvement of the results of
all parameters describing the dynamic balance test
was noticed in the experimental group. The path
length shortened by 65% in relation to its initial value,
the time needed to accomplish the task diminished
by 59%, and adequately shorter times of reaching the
dots in separate quarters of the balance platform were
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Table 4. Intra- and inter-group comparison of the dynamic balance variables (factorial ANOVA and post hoc Tukey test,

o = 0.05)

Compared Variable (p-value)

groups Path Path/min Total Time of Time of Time of Time
length  path length time reaching R-F reaching L-F reaching L-B of reaching

direction direction direction R-B direction

E2 & E3 0.99 0.99 0.97 0.99 0.88 0.99 0.95

E3 & E4 0.98 0.98 0.99 0.99 0.99 0.99 0.99

E2 & E4 0.99 0.99 0.99 0.99 0.95 0.99 0.99

C2&C3 0.99 0.99 0.99 0.93 0.61 0.99 0.12

G &C4 0.99 0.99 0.86 0.87 0.46 0.36 0.99

Q&c4 0.99 0.99 0.68 0.33 0.99 0.48 0.051

E2 & C2 0.009* 0.001* 0.0001* 0.0001* 0.002* 0.0008* 0.0001*

E2 & C3 0.006* 0.004* 0.0001* 0.0006* 0.004* 0.0005* 0.0001*

E2 & C4 0.020* 0.017* 0.0001* 0.043* 0.034* 0.021* 0.001*

E3 & C2 0.005* 0.0004* 0.0001* 0.0001* 0.0001* 0.0003* 0.0001*

E3 & C3 0.003* 0.001* 0.0001* 0.0001* 0.015* 0.0002* 0.0001*

E3 & C4 0.011* 0.008* 0.0001* 0.009* 0.06 0.14 0.0001*

E4 & C2 0.041* 0.004* 0.0001* 0.0001* 0.0002* 0.0006* 0.0001*

E4 & C3 0.029* 0.015* 0.0001* 0.0003* 0.034* 0.0003* 0.0003*

E4 & C4 0.069 0.051 0.0001* 0.021* 0.1 0.21 0.003*

E — experimental group, C — control group, R-F — right-front, L-F — left-front, L-B — left-back, R-B — right-back.

observed, i.e. by 47% R-F, 75% L-F, 45% L-B, and 56%
R-B [20]. On the other hand, the analysis of the mean
values of the results could indicate a trend towards
obtaining worse results after discontinuing system-
atic batteries of exercises.

The studies on the effect of dual-task functional
exercises on motor and functional abilities of persons
with ID have not been sufficiently documented so far,
and the authors found it rather difficult to refer the
results of their dynamic balance tests to other publica-
tions. The observations to date have shown unfavour-
able differences between individuals with Down’s
syndrome (DS) and their healthy peers in accomplish-
ing dual tasks, seen in some time and space param-
eters of the gait. Since the accomplishment of dual
tasks requires greater concentration, rehabilitation of
individuals with cognitive disturbances should com-
prise both physical training and stimulation of focus-
ing attention on the tasks being performed [22].

Improved static balance in participants with ID
was achieved through multiple repetition of function-
al tasks (e.g. placing a book on a shelf), in which the
therapist’s additional verbal instructions stimulated
the person performing the exercises to concentrate
on the targeted movement of the extremity, its direc-
tion, and the body position on the unstable surface
(Swiss ball, stability disc). A shorter COP path length
in the eyes open and closed conditions and a de-
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creased surface area with the eyes closed test [21] were
achieved after the first 12 weeks of the intervention
programme. Continuation of the programme brought
further shortening of the path length, both in the
eyes-open and eyes-closed condition. The long-term
facilitation effects were confirmed in the static bal-
ance assessment and after the 8-week summer holi-
days (test 4) [23]. Improved functional performance
in children with severe ID and accompanying motor
disturbances [24] was achieved through multiple rep-
etitions of functional tasks based on the ADLs. The
effectiveness of functional therapy oriented towards
solving functional problems and improving motor
abilities in children with cerebral palsy (CP) was also
confirmed by Ketelaar’s studies [25].

Maintaining balanced postural alignment while
performing a motor task, which required complex
motor abilities (e.g. reaching for a glass or a book, or
putting on footwear) and standing on a stability disc
or sitting on a Swiss ball at the same time required
interactions between the visual, somatosensory, and
vestibular systems [26]. Postural control rehabilita-
tion in children and adolescents with balance defi-
cits should include activities improving performance
of static and dynamic balance tasks concerning the
musculoskeletal and locomotor systems and sensory
factors limiting the speed of processing information
[13]. Performance of exercises on unstable surfaces,
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suggested in the intervention programme, required
increased control of the foot and ankle joint move-
ments, i.e. greater proprioceptive feedback from the
foot and ankle joint proprioceptors [27]. Participants
performed exercises barefooted, which additionally
stimulated the mechanoreceptors of the foot (its sole
side is one of the most important zones of proprio-
ceptive sensory input entry) [28] and aroused pro-
prioceptive information to the trunk and other pos-
tural muscles [29]. Functional tasks consisting of the
ADLs required both the ability to concentrate on one
or more things at a time, as well as balanced postural
alignment [30] in which the anticipatory postural
adjustment (APA) [31] played the key role. Research
on children and adolescents with normal posture re-
vealed that the APA could adjust to the changeable ex-
ternal conditions that affected stable postural align-
ment [31] and the APA patterns by a one-time training
of functional activities developing righting reactions
and the speed of reaction in healthy individuals [32].
According to the authors of the study, improved pos-
tural control revealed after a single intervention pro-
gramme might also be reflected in individuals who
require an increased sense of stability [32]. Shumway-
Cook et al. [33] found out that postural control mech-
anisms possessed adaptation and modification possi-
bilities in children with CP. A significantly improved
postural alignment and postural control were discov-
ered in balance exercises on the platform, which was
reflected by a smaller area covered by the COP and
the time needed to stabilise postural alignment. The
scores of participants with CP remained at the same
level in the examination conducted 4 weeks after the
termination of the project [33].

In our study, reaching the consecutive dots in
a given area, which in the dynamic test appeared in
the quarters of the platform, required participants to
focus on the dots on the monitor and alternate con-
centric and eccentric engagement of the muscles of
the lower extremities and the postural muscles, in or-
der to control the sway in the right direction and re-
gain a stable posture. The results of the dynamic test
in the experimental group revealed increased postur-
al stability and control expressed by a shorter time of
reaching the points in the proximal-distal direction
and a shortened stabilogram path. The results signifi-
cantly improved after the first 12 weeks of the inter-
vention programme, and after another 12 weeks they
were even more lasting. On the other hand, the anal-
ysis of the results achieved after the 8-week holiday
showed a tendency towards achieving worse balance
parameters after discontinuing systematic exercises.
Those observations could imply the need for constant
stimulation of righting reactions in adolescents with
ID. It seemed appropriate to engage parents in the re-
habilitation process so it could continue throughout
the time when there were no classes at school. Those
suggestions were convergent with Ketelaar’s et al. ob-
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servations [25], who emphasised a great role of the
family in conducting functional therapies.

Increased feeling of the body — expressed by the
positive results of the dynamic test on the balance
platform, achieved due to multiple repetitions of the
functional activity exercises on unstable surfaces —
may be reflected in emergency situations, e.g. while
on a bus when its driver breaks in an emergency or
when being pushed or jostled, when a quick motor
reaction is needed to maintain postural alignment
stable enough to prevent accidental falls.

This study has certain limitations, the main one
being that the project was performed in a relatively
small group of adolescents with ID, and its findings
cannot be applied to the wider target population.
Further studies should be extended by assessing func-
tional performance of daily life skills and the qual-
ity of gait due to the fact that the proposed dual-task
exercises programme consisted of exercises based on
ADLs.

Conclusions

Extension of the intervention program helped to
maintain improved dynamic balance. Discontinua-
tion of the program for a period of 8 weeks resulted
in decreased levels of balance; however, it was still
higher than at the beginning of the project. Dual-task
functional exercises based on activities of daily living
(ADLs) and stimulation of righting reactions may en-
hance dynamic balance in individuals with ID, but it
should be constantly stimulated.
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