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IMPACT OF PHYSIOTHERAPY ON THE CALF MUSCLE TORQUE
VARIABILITY AFTER ACHILLES TENDON RUPTURE

Nerijus Masiulis?, Albertas Skurvydas?

Siauliai State College’
Lithuanian Academy of Physical Education?

SUMMARY

It has been established that muscle torque variability determines movement stability during the task [1]. Calf muscle weakness,
ankle range of motion reduction and postural misbalance are common pathological limitations after Achilles tendon rupture (ATR).
Most studies analyse rehabilitation influence for muscle strength and body balance, but there is a lack of information about calf muscle
torque variability.

The aim of the study was to determine ankle plantar flexion and dorsal flexion muscle maximal voluntary contraction torque and
variability Q.

Organization and methods. We measured five males, (aged 29 + 6) after 6.5 — week surgery of ATR. Participants performed
isometric ankle flexion and extension force with injured and non-injured legs. Muscles maximal voluntary contraction (MVC) torque
and torque variability were measured at —15°; 0°; 15° angles. The variability of target force was 20% of MVC torque. Rehabilitation
programme consisted of balance, muscle strength and stretching exercises. Calf muscle MVC torque and variability were observed

before and after 8-week rehabilitation.

The results of the research. We determined that after physiotherapy the injured and the non-injured leg isometric ankle flexion and
extension muscle MVC torque increased and muscle torque variability decreased.
Keywords: muscle torque variability, isometric maximal voluntary contraction torque, rehabilitation suformavimas.

INTRODUCTION

The Achilles tendon serves the basic function of
connecting the soleus and gastrocnemius muscles to the
calcaneus bone to allow plantar flexion about the ankle
joint [2]. According to literature, Achilles tendon is one
of the most commonly ruptured tendons in the human
body [3]. Achilles tendon rupture influences decreased
ankle range of motion, calf muscle weakness, and body
balance disturbance [4, 5]. Muscle weakness is the
rationale influencing decreased free movement ability [6].

Having ruptured the Achilles tendon,
mechanoreceptor activity [1] is disturbed. Movement
stability and accuracy depends on the amount and
quality of the proprioception information. According
to literature, the muscle torque variability (movement
stability) depends on the muscle torque, task complexity
and somatosensory information [7]. Disrupted afferent
information from joints, muscles and tendons, increases
muscle torque variability [8]. It has been established that
the movement during the task could be improved when
it is performed with visual feedback and lasts more than
150 ms [5]. Information from visual feedback as well as

from muscles and tendons is important to movement
stability during the task [9].

According to literature, ruptured Achilles tendon
stiffnress and strength can be affected most within
the first 18 weeks after the Achilles damage occurred.
Longer period of time reduces such influence [10]. If the
Achilles tendon stiffness and strength are not restored,
the probability of repeated tendon rupture [4, 11] of the
same or the other leg increases. It has been established
that physiotherapy (PT) influences calf muscle torque
and body balance, but there is a lack of information
about PT influence on the calf muscle torque variability
changes. In addition, the examination of the Achilles
tendon healing possibilities could help to provide a better
understanding of how PT may influence the properties
of scared Achilles tendon and avoid tendon re-rupture.
Therefore, the purpose of this study was to estimate
the eight-week physiotherapy effect on the calf muscle
maximal voluntary contraction torque and variability after
Achilles tendon rupture.

METHODS AND ORGANIZATION

Research was carried following the principles of
the Declaration of Helsinki. Five males (aged 29 * 6)
after Achilles tendon rupture surgery were tested. All
measurements were made twice: the first — 6.5 weeks
after Achilles tendon surgery and the second — after
8-week physiotherapy (Figure).

All participants were tested employing “Biodex
medical System PRO 3”. The subjects were secured on an
adjustable chair in a slightly reclined position: hip flexed at
75°, knee at 30° angle and strapped at the chest. The foot

was held in place by a heel block and was tightly attached
to the plate by two straps. One strap was placed around
the foot, 1-2 cm proximal to the metatarsophalangeal
joint of the toe, and the second strap was placed around
the foot, just below the ankle joint. The position of the
subject was adjusted to obtain a 90° angle for the ankle
(neutral position 0°). To correct the effect of gravity on the
measured joint movements, the passive mass of the foot
was measured in the dynamometer at 15° ankle angle. All
subjects were tested without shoes.
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Figure. Scheme of research organization

Plantar and dorsal flexion muscles isometric maximal
voluntary contraction (MVC) torque was measured in
the non-injured and injured leg. The test started from
the non-injured leg. Calf muscle MVC torque for each
participant was tested randomity at —15°, 0°, 15° ankle
angles. Participants at each ankle angle performed two
ankle flexion and extension repetitions. The rest period
between repetitions was 30 seconds, and between
different ankle angles — 60 seconds.

Plantar and dorsal flexion muscles isometric
variability of torque (VT) was measured in the non-
injured and injured legs. The test started from the non-
injured leg plantar flexion, then dorsal flexion muscle VT.
Calf muscle VT was tested at —15°, 0°, 15° ankle angles,
which corresponded to ankle angles performed at MVC
torque measurement. Isometric torque variability was
established during the 20 second isometric contraction at
the target torque equal to 20% of isometric MVC torque.
The participants were asked to perform the task as
accurately as possible. Participants at each ankle angle
performed three ankle flexion and extension repetitions:
two with visual feedback (VF) and one without visual
feedback (VF). The rest period between repetitions was
30 seconds and between different ankle angles — 60
seconds.

Mathematical statistics. The research data were
processed employing Microsoft Excel 2007 software for
mathematical statistical analysis. The data are reported
as group mean values = standard deviations (SD).
Changes between the injury effect (the injured and non-
injured leg), time impact (before and after PT), the task
(with or without visual feedback) were evaluated using
Student’s t test (p < 0.05 level of significance).

Physiotherapy (PT) took eight weeks, three times
per week; one session lasted 45 minutes. The PT
program was directed toward recovery of motion, power
and proprioception. All exercises were performed without
pain and intensity increased over the 8-week PT program
period. Each session started with gentle 10 minute warm
up. In pronounces ankle joint stiffness, ankle and subtler
join mobilization was performed in addition to increase
range of motion. For gastrocnemius and soleus muscles,
tendon complex stretching exercises were started
gently and became more intensive. Eccentric strength
training exercises were applied to increase plantar flexor
muscles strength. Resistance exercise were started
from isometric and open chain and gradually increased
to isokinetic and close chain. Body balance as well as
weight bearing on both legs exercises were applied for
proprioception improvement.

RESULTS

Muscle maximal voluntary contraction torque
measurements. Before and after PT, plantar flexion
(Table 1), muscle MVC torque at —15°, 0°, 15° ankle
angles was better (p < 0.05) in the non-injured compared
to the injured leg. Having compared results before and
after PT, MVC torque increased (p < 0.05) in the injured
leg at —15° (59.27 £ 27.05%), in the non-injured leg at 0°
(15.29 £10.7%) and at 15° (21.62 £ 16.1%) ankle angles.

Dorsal flexion (Table 2) muscle MVC torque was
better (p < 0.05) in the non-injured compared to the injured
leg at —15°, 0°, 15° angles before PT, and at 0° after PT.
Having compared data before and after PT, isometric
MVC torque at —15° angle increased (p < 0.05) in the
non-injured (44.87 + 12.57%) and in the injured (38.63
+ 14.08%) leg as well as at 0° angle in the non-injured
(26.74 £ 15.44%) and in the injured (31.45 = 10.49%) leg.

Musclesisometric variability oftorque measurements.
After PT, plantar flexion (Table 3) muscles VT was better

(p < 0.05) in the injured compared to the non-injured
leg at 15° angle without VF. Having compared the data
before and after PT, the non-injured leg VT decreased
(p <0.05): at 0° angle without VF (68.42 + 13.8%) and with
VF (59.88 £ 28.14%), as well as at 15° angle without VF
(62.87 + 27.24%) and with VF (49.10 £ 29.43%). Injured
leg VT decreased (p < 0.05): at—15° (59.20 + 23.13%), 0°
(66.43 £ 12.63%), 15° (64.99 £ 27.55%) angles without
VF, and at 15° (66.76 = 22.78%) ankle angles with VF.
Before PT, injured leg VT was better (p < 0.05) in task
with VF, compared to task without VF.

Having compared the data before and after PT,
dorsal flexion (Table 4) muscles VT decreased (p < 0,05)
in the non-injured leg: at 0° angle (63.21 + 25.47%)
without VF and at 15° angle (71.87 + 25.79%) with VF, as
well as in the injured leg decreased (p < 0.05) at 0° angle
(59.14 £ 12.8%) without VF.
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Table 1. MVC torque of plantar flexion muscle changes

Ankle angle, degrees

Time laikotarpis

Non-injured leg, N-m

Injured leg, N-m

Before PT 171.9 + 35.64 83 + 65.46 *#
" After PT 222.96 + 33.64 180.66 + 61.4 *
Before PT 143.84 + 18.24 # 103.3 + 33.42 %
’ After PT 11.43 + 14.41 143.89 + 20.17 *
Before PT 94.56 + 25.26 # 70.64 + 17.4 *
" After PT 120.4 + 18.09 89.87 + 19.82 *

Note. (x = S) — average + standard deviation; * — p < 0.05, changes between the injured and non-injured leg;
#-p <0.05, changes before and after physiotherapy.

Table 2. MVC torque of dorsal flexion muscle changes

Ankle angle, degrees Time Non-injured leg, N-m Injured leg, N-m
Before PT 309 + 9.85# 25.76 + 8.04 * #
" After PT 51.98 + 16.85 39.68 + 11.5
Before PT 478 £ 991 # 39.01 + 5.82 *
° After PT 63.72 + 1535 # 52.18 + 11.9 *
Before PT 44.02 + 17.16 37.48 + 13.61 *
" After PT 63.74 + 7.75 55.58 + 8.09

Note. (x + S) — average + standart deviation; * — p < 0.05, changes between the injured and non-injured leg;
#-p <0.05, changes before and after physiotherapy.

Table 3. Plantar flexion muscle variability of torque changes

Ankle angle, degrees Time Task Non-injured leg, % Injured leg, %
With VF 10.28 + 11.57 11.39 + 6.98
Before PT -
15 Without VF 6.20 + 0.55 6.59 + 2.25#
With VF 1.59 + 0.79 3.94 + 4.98
After PT -
Without VF 4.04 + 3.35 4.64 + 2.52
With VF 8.48 + 742 # 5.99 + 240 #
Before PT -
0 Without VF 8.25 + 295 # 9.37 + 3.83 #
With VF 2.67 + 2.01 1.66 + 0.59
After PT -
Without VF 2.33 + 0.74 3.26 + 2.09
With VF 10.22 + 6.71 # 5.49 + 2.96 #%
Before PT -
15 Without VF 6.40 + 2.36 # 8.86 + 1.64 #
With VF 2.45 + 0.60 2.72 + 1.48
After PT -
Without VF 2.33 + 2.03 * 2.83 + 1.83

Note. (x + S) - average * standard deviation; * — p < 0.05, changes between the injured and the non-injured leg;
#-p <0.05, changes before and after physiotherapy; t — p < 0.05 changes between tasks with and without visual feedback.
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Table 4. Dorsal flexion muscles variability of torque changes

Ankle angle, degrees Time Task Non-injured leg, % Injured leg, %
With VF 31.50 + 6.19 30.13 + 5.86
Before PT -
15 Without VF 23.42 + 2.15 25.06 + 1.61
With VF 5.03 + 2.13 5.09 + 0.86
After PT
Without VF t 8.13 + 6.55 7.83 + 5.89
With VF 11.75 + 18.51 22.59 + 16.07
Before PT -
0 Without VF 10.62 + 18.51 # 14.85 + 7.93 #
With VF 7.82 + 7.70 15.01 + 18.68
After PT -
Without VF 7.11 + 6.62 4.26 + 3.46
With VF 28.01 + 8.77 # 7.66 + 3.32
Before PT -
15 Without VF 13.32 + 7.55 6.42 + 3.89
With VF 3.82 + 1.38 3.04 + 2.25
After PT -
Without VF 7.04 + 7.10 4.93 + 4.24

Note. (x £ S) — average + standard deviation; * — p < 0.05, changes between the injured and the non-injured leg;
#-p <0.05, changes before and after physiotherapy.

DISCUSSION

We established that after 8-week physiotherapy calf
muscle MVC torque and movement stability for persons
with Achilles tendon rupture increased.

Calf muscles isometric maximal voluntary contraction
(MVC) torque. After 8-week PT, injured and non-injured
leg muscle isometric MVC torque increased. Injured leg
plantar flexion muscle MVC torque increased at -15° and
non-injured — at 0°, 15° ankle angles. Injured and non-
injured leg dorsal flexion muscles isometric MVC torque
increased at—15°, 0 °ankle angles. PT program consisted
of eccentric muscles strengthening exercises. It is
established that six week eccentric muscle strengthening
exercises increased concentric and eccentric muscle
strength [6]. Gastrocnemius and soleus muscles complex
can perform 65% of the total 100% MVC force during
the plantar flexion movement [3]. We suppose that non-
injured and injured leg muscle isometric MVC torque
increased due to muscles strengthening exercises.

Calf muscle isometric MVC torque was greater in
the non-injured leg compared to the injured leg. Dorsal
flexion ad plantar flexion muscle isometric MVC torque
was greater in the non-injured leg compared to the
injured leg at —15°, 0°, 15° ankles angles. It has been
proved that isometric muscle torque differences between
non-injured and injured leg remain one year after Achilles
tendon rupture surgery [1]. T. Finni (2006) with co-
authors examined non-injured and injured leg isometric
MVC torque differences of nine persons after Achilles
tendon rupture. Their results showed that after 8-week
rehabilitation, plantar flexion muscles isometric MVC
torque of the injured leg increased but still remained lower
than that of the non-injured leg. Our results are similar
to the ones of the investigators; we suppose that there
was insufficient time to recover injured leg isometric MVC
torque to pre-injured level.

Muscles isometric variability of torque (VT). It
has been identified that muscle isometric VT shows
movement stability during the task [13]. After 8 week PT

non-injured and injured leg calf muscles isometric VT
improved during the task. Movement stability depends
on working muscle strength, muscle group performing
the task, quality of visual feedback, task specificity [6,
12], the type and the intensity of the muscle contraction
[13, 6] and the physical activity status of the individuals
[6]. There is non-linear affiliation between isometric
muscle torque and isometric muscle VT. Data showed
that variability of torque increased linearly as the level of
muscle torque increased up to 20-60% of MVC, but then
decreased at muscle torque levels greater than 60—-80%
[7]. In addition, it has been reported that at lower level of
muscle, variability of torque increases at an increasing
rate because of synchronization of the motor unit [6].
Our results show decreased calf muscle isometric VT
(movement stability during the task was improved); we
suppose that it was influenced by increased non-injured
and injured leg calf muscles isometric MVC torque.

Plantar flexion muscle isometric VT at 15° ankle
angle was greater in the non-injured leg compared to
the injured leg, but there were no determined differences
of dorsal flexion muscles between the non-injured and
the injured leg. It is known that during the tendon injury,
mechanoreceptors [13] are disrupted, and this disturbs
optimal afferent impulse emanation to CNS [1]. We
suppose that greater injured leg calf muscle isometric VT
may be influenced by disturbed afferent impulses to CNS
from the injured Achilles tendon.

It has been found that visual feedback information
is important for the continued maintenance of muscle
strength [1]. If the movement was performed with visual
feedback and lasted longer than 150 ms, proprioception
information allowed to improve movement stability during
the task [14]. Information about movement stability
during the task is received from many sources: spinal
cord, muscles, tendons, joints, skin, eyes [2]. Movement
stability decreases when it is performed without visual
feedback [13]. Our results show that visual feedback
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improved non-injured and injured leg movement stability isometric MVC as well as isometric muscles VT remained
during the task. greater in the non-injured leg than in the injured leg. We

To sum up our research results, after eight-week suppose that eight-week PT is an insufficiently long
PT programme, calf muscle isometric MVC increased period to reduce calf muscle indicators between the non-
and movement stability improved. However, calf muscle injured and injured leg.

CONCLUSIONS

After eight-week physiotherapy non-injured and and isometric variability of torque decreased.
injured leg calf muscle isometric MVC torque increased
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ASMENU, PATYRUSIY ACHILO SAUSGYSLES PLYSIMA, BLAUZDOS
RAUMENUY JEGOS MOMENTO RODIKLIY POKYCIAI
PO KINEZITERAPIJOS

Nerijus Masiulis? Albertas Skurvydas?

Siauliy valstybiné kolegija’
Lietuvos kino kultiaros akademija?

SANTRAUKA

Raumenuy jégos momento rodikliy pokyc¢iai rodo uzduoties metu atliekamuy judesiy stabiluma [1]. Literatdros Saltiniuose gausu
informacijos apie reabilitacijos poveikj asmeny, patyrusiy Achilo sausgyslés ply$ima, pusiausvyrai ir raumeny jégai, ta¢iau nepavyko
rasti duomenuy apie blauzdos raumeny jégos momento rodikliy poky¢ius.

Tyrimo tikslas — jvertinti asmeny, patyrusiy Achilo sausgyslés plySima, pédos lenkiamuyjy ir tiesiamyjy raumeny izometrinés
maksimaliosios valingos jégos (MV]) momento ir jégos momento rodikliy pokycius po kineziterapijos.

Buvo tirti penki vyrai, kuriems taikytas chirurginis Achilo sausgyslés plysimo gydymas. Sveikos ir paZeistos kojos raumeny
izometrinés MV) momento ir raumeny jégos momento rodikliy pokyc¢iai buvo testuoti tiriamajam lenkiant péda -15°,0°, 15° kampais.
UZzduotos jégos momento variacijos koeficientas (VK) atitiko 20% MV] momento. Tiriamiesiems taikyta astuoniy savaic¢iy trukmes
kineziterapija (KT). Pratybos vykdavo kas antra diena po 45 minutes. KT programa sudaré ¢iurnos sanario paslankumo didinimo,
propriorecepcijos gerinimo, taip pat raumeny tempimo ir jégos lavinimo pratimai.

Po KT padidéjo (p < 0,05) sveikos ir pazeistos kojos raumeny MV] momento rodikliai. Péda lenkiant =15°, 0°, 15° kampais,
tiesiant —0°, 15° kampais, MV] momento rodikliai isliko mazesni (p < 0,05) paZeistos nei sveikos kojos. Pédos lenkiamuyju raumeny
jégos momento VK sumazeéjo (p < 0,05) sveikos kojos péda lenkiant 0°, 15° kampais, pazeistos kojos — lenkiant —15°, 0°, 15°
kampais. Pédos tiesiamyjuy raumeny jégos momento VK sumazeéjo (p < 0,05) sveikos kojos péda lenkiant 0°, 15° kampais, paZeistos
kojos — 15° kampu. Raumeny jéegos momento VK isliko didesnis (p < 0,05) pazeistos kojos nei sveikos. Nustatyta, kad po astuoniy
savaiciy trukmes KT padidéjo sveikos ir pazeistos kojos raumeny MVJ] momento rodikliai, sumazéjo sveikos ir pazeistos kojos raumeny
jegos momento rodikliy poky¢iai.

Raktazodziai: raumeny jégos momento rodikliy pokyciai, izometrinés maksimaliosios valingos jégos momentas, reabilitacija.
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SKIRTINGU KINEZITERAPIJOS PROGRAMU POVEIKIS
PUSIAUSVYRAI, KELIO SANARIO PROPRIORECEPCIJAI
IR SLAUNIES RAUMENU JEGAI PO PRIEKINIO
KRYZMINIO RAISCIO REKONSTRUKCIJOS

Vilma Juodzbaliené’, Akvilé Simkuviené?, Marius Brazaitis', Tomas Darbutas’

Lietuvos kiino kultiros akademija’
V§/ Palangos reabilitacijos ligoniné?

SANTRAUKA

Sumazeéjusi §launies raumeny jéga, blogesni statinés pusiausvyros rodikliai yra susije su kelio sanario propriorecepcijos sutrikimu po
priekinio kryZminio raisc¢io rekonstrukcijos [1, 2]. Todél aktualu istirti skirtingu kineziterapijos programu poveikj statinei pusiausvyrai,
kelio sanario propriorecepcijai, $launies raumenuy jégai ir siekti kokybiskos reabilitacijos, taip pat i$siaiskinti izokinetinio dinamometro
taikymo galimybes vertinant kelio sanario propriorecepcija.

Buvo tiriami 26-36 mety amZziaus asmenys (n = 20), kuriems prie$ keturias—penkias savaites atlikta priekinio kryZminio raisc¢io
rekonstrukcija. Tiriamieji suskirstyti j dvi grupes: tiriamajai grupei (n = 10; dvi moterys ir astuoni vyrai) tris savaites kartu su jprastine
kineziterapijos procedira taikyta papildoma neuroraumeniné treniruoté, kontrolinei grupei (n = 10; dvi moterys ir astuoni vyrai) tris
savaites taikyta tik jprastiné kineziterapijos proceddra.

Prie$ kineziterapija ir po trijy savaiciy skirtingu kineziterapijos programu buvo istirta ir jvertinta tiriamuyjuy statiné pusiausvyra taikant
pusiausvyros klaidy skai¢iavimo sistema, kelio sanario propriorecepcija — jvertinant statestezija, t. y. padeties jutima kelio sanaryje
(panaudojant izokinetinj dinamometra), $launies raumenuy jéga — Lovett skale. Vertinant kelio sanario propriorecepcija, tiriamieji
turéjo atpazinti ir nurodyti, kokia padétj uzima tiriamoji koja, t. y. blauzda sulenkta 30° ar 60° kampu. Padéties jutimas kelio sanaryje
jvertintas pagal programinés jrangos duomenis, palyginus operuotos kojos padétj ir nurodyto kampo rezultatus, t. y. vertinant kampuy
skirtuma laipsniais. MazZesnis laipsniy skirtumas rode tiksliau atpaZinta kojos padeétj, taigi ir geresne kelio sanario propriorecepcija.

Abieju grupiy tiriamuyjuy statiné pusiausvyra po triju savaiciu kineziterapijos statistiskai reikSmingai pageréjo: tiriamojoje grupéje —
nuo 12,3 = 3,4 iki 2,1 + 0,8 klaidy (p < 0,01), kontrolinéje grupéje — nuo 12,2 * 1,6 iki 4,2 + 0,9 klaidy (p < 0,01). Analogiskai
kaip pusiausvyros rezultatai kito ir propriorecepcijos rodikliai. Tiek tiriamosios, tiek kontrolinés grupés skirtumai tarp menamos ir
realios kojos padéties, esant 15 ir 30°/s kampiniams grei¢iams, sumaZéjo po tris savaites trukusios intervencijos.

Lyginant abiejy grupiu blauzdos lenkiamyju raumenuy jégos vidurkius prie3 kineziterapija, statistiskai reiksmingo skirtumo
nepastebéta, taciau po kineziterapijos tiriamosios grupeés tiriamuju blauzdos lenkiamuyjuy raumeny jégos vidurkiai buvo statistiskai
reikSmingai didesni (p < 0,05) nei kontrolinés. Blauzdos tiesiamyju raumeny jégos vidurkiai prie$ kineziterapija ir po jos, lyginant abi
tiriamuyjy grupes, nesiskyré.

Taigi dazniau taikant ilgesnés trukmeés neuroraumenine treniruote statinés pusiausvyros, kelio sanario propriorecepcijos ir $launies
raumeny jegos dydziai kinta sparciau. Jprasta kineziterapijos programa minétus kintamuosius veikia teigiamai, bet maziau.

Raktazodziai: priekinis kryZzminis raistis, statiné pusiausvyra, propriorecepcija, raumeny jéga, neuroraumening treniruote.

|[VADAS

Priekiniai kryZminiai kelio sgnario rai$¢iai (PKR) valdyme. Sutrikus proprioreceptoriy jautrumui, trinka ir

(lig. cruciatum anterius) — gana daznai pazeidziama kelio  pusiausvyra. Susilpnéjus neuroraumeninei kontrolei,
sgnario struktdra. Siy pazeidimy skaiCius nuolat didéja sutrinka koordinuota raumeny tarpusavio veikla.
[1]. Kasmet JAV jvyksta apie 100 000 PKR pazeidimy [4]. Savo ruoztu sutrikusi kelio sgnarj stabilizuojanciy

70% Siy traumy pasitaiko sportuojant. Dazniausiai jas
patiria futbolininkai, krepSininkai, zolés riedulio zaidéjai,
slidininkai, tinklininkai, gimnastai. Moterys patiria Sig
traumg du—astuonis kartus dazniau nei vyrai [5].

PlySus PKR, kelio sgnarys pasidaro nestabilumas,
pablogéja pusiausvyra, sutrinka eisena, iSkyla sunkumy
apsitarnaujant, kasdienéje, ypac sportingje, veikloje.
Pradeda vystytis kelio sgnario osteoartritas [3].

Po PKR plySimo keiCiasi somatinés-sensorinés
informacijos perdavimas, todél susilpnéja pazeisto
kelio sgnario neuroraumeniné kontrolé. Po PKR
rekonstrukcinés operacijos pastebimas proprioreceptoriy,
ypa€ mechaniniy receptoriy (Rufini, Pacini kineliy,

raumeny — keturgalvio Slaunies, uzpakaliniy Slaunies,
dvilypio blauzdos — koordinuota veikla neigiamai veikia
pusiausvyra.

Taigi po PKR rekonstrukcijos svarbu laiku ir
ypaC didelj démesj skirti neuroraumeninei kontrolei ir
statestezijai atgauti. Taip pat batina iSspresti objektyvaus
statestezijos tyrimo ir vertinimo klausima.

Po PKR rekonstrukcijos pastebima sumaZzéjusi
Slaunies raumeny (keturgalvio ir uzpakaliniy Slaunies)
jéga. Tai susije su raumeny atrofija ir neuroraumeninés
kontrolés slopinimu [8]. Po PKR plySimo labiausiai
paveikiamas keturgalvis Slaunies raumuo [9]. Manoma,

GoldzZio receptoriy), jautrumo sumazéjimas. Sutrikes
receptoriy veikimas neigiamai veikia padéties jutimg
kelio sgnaryje — statestezijg [6, 7]. Propriorecepciné
sistema yra viena i$ ty, kurios dalyvauja pusiausvyros

kad blauzdos tiesiamojo keturgalvio Slaunies raumens
maksimalioji valinga jéga po operacijos yra kur kas
mazesné dél sumazéjusio kelio sgnario aferentiniy
receptoriy jautrumo [1].
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Kelio sagnario funkcijos atsigavimas po PKR
rekonstrukcijos yra ilgalaikis. Operuotos kojos Slaunies
raumeny silpnumas, lyginant su sveika koja, ilieka net
praéjus SeSiems ménesiams po operacijos [10].

Todél itin svarbu parinkti optimalig, veiksmingiausig
kineziterapijos programag ir priemones. Remiantis
moksline literatdra, iki Siol Lietuvoje izokinetinis
dinamometras daugiausia buvo naudojamas objektyviai
vertinant raumeny jégg po PKR rekonstrukcijos. Tuo
tarpu duomeny apie kelio sgnario propriorecepcijos
vertinimg izokinetiniu dinamometru neaptikome.

Taigi Siuo tyrimu noréjome iSsiaidkinti skirtingy
kineziterapijos programy poveikj statinei pusiausvyrai,
kelio sgnario propriorecepcijai (statestezijai) ir Slaunies

raumeny jégai po PKR rekonstrukcijos, taip pat
izokinetinio dinamometro taikymo galimybes vertinant
propriorecepcijg.

Mdsy manymu, statinés pusiausvyros, kelio sgnario
propriorecepcijos ir Slaunies raumeny jégos dydziy kaita
yra spartesné taikant jprastine kineziterapijos programg
kartu su papildoma neuroraumenine treniruote. Taikant
tik jprastine kineziterapijos programg, poveikis minétiems
kintamiesiems turéty bati maZesnis.

TYRIMO METODAI IR TIRIAMIEJI

Tyrimas atliktas remiantis Helsinkio deklaracijos
principais. Buvo tiriama 20 savanoriy, praéjus keturioms—
penkioms savaittms po PKR rekonstrukcijos. Visy
tiiamyjy PKR transplantas buvo paimtas i$ pusgyslinio
ir graksciojo raumens sausgysliy (m. semitendinosus,
m. gracilis). Tiriamieji suskirstyti j dvi grupes: tiriamaja
(n = 10; dvi moterys ir astuoni vyrai) ir kontroling (n =
10; dvi moterys ir aStuoni vyrai). Tiriamuyjy amzius —
26-36 metai. Tiriamieji neturéjo jokiy kity patologiniy
pokyciy ar procesy operuotoje kojoje (pvz., osteoartrito),
neurologiniy, vestibulinés funkcijos arba regos sutrikimuy,
kluby ir €iurny sgnariy funkcija buvo normali. Tiriamieji
informuoti apie basimo tyrimo sglygas ir gauty duomeny
anonimiSkumag, pasirasé sutikimo forma.

Statinés pusiausvyros tyrimas. Tiriant statine
pusiausvyrg naudotas Kklinikinis pusiausvyros tyrimo
metodas — klaidy skaic¢iavimo sistema (angl. Balance error
scoring system) [11]. Pusiausvyra tirta tiriamajam uzimant
tris stovimas padétis: stovint ant abiejy kojy, stovint ant
operuotos kojos, stovint péda uz pédos. Minétos padétys
iSlaikomos 20 sekundziy uzsimerkus. Tiriamasis stovi
ant kieto, véliau ant minksto pagrindo, rankas laiko ant
juosmens. Skaic¢iuojamos klaidos, padarytos stengiantis
iSlaikyti pusiausvyra, t. y. pakélus rankas nuo juosmens,
atsimerkus, Zengus Zingsnj, atitraukus arba sulenkus
Slaunj daugiau kaip 30°, pakélus kojos pirstus arba kulng,
daugiau nei penkias sekundes i§ 20 reikiamy neislaikius
padéties. ISvada apie pusiausvyrg daroma atsizvelgiant
j klaidy skaiciy.

Kelio sanario propriorecepcijos tyrimas.
Propriorecepcija po PKR rekonstrukcijos tirta vertinant
statestezijg, t. y. padéties jutimg sgnaryje. Tyrimas atliktas
naudojant izokinetinj dinamometrg ,Biodex Medical
System® (Programinés jrangos versija 4.6., New York
11967). Blauzdos lenkimo kampas matuotas laipsniais.

Tiriamieji turéjo atpazinti ir nurodyti, kokios padéties
yra tiriamoji koja, t. y. ar blauzda sulenkta 30° ar 60°
kampu. Padéties jutimas kelio sgnaryje jvertintas pagal
programinés jrangos pateiktus duomenis, palyginus
operuotos kojos padétj ir nurodyto kampo rezultatus, t. y.
vertinant kampy skirtuma laipsniais. Mazesnis nustatytas
laipsniy skirtumas rodé tiksliau atpaZintg kojos padétj,
taigi ir geresne kelio sgnario propriorecepcijg.

Tyrimo protokolas: nustatoma anatominé kelio
sgnario asis ir palyginama su dinamometro asimi, véliau
nustatoma testuojamo kelio judesio amplitudé (iStiesus ir
sulenkus kojg per kelio sgnarj), blauzda fiksuojama dirzu
ties Ciurna (4 cm vir§ kulnakaulio), blauzda pasveriama

60 + 5° padéties. Tyrimo metu tiriamasis rankas laiko
sukryziaves ant kratinés. Prie$ testg tiriamasis ilsisi
vieng minute. Nustatoma testuojamos kojos lenkimo
amplitudé — 30-60°. Atliekamos trys aktyvaus blauzdos
lenkimo ir tiesimo 30-60 amplitude serijos. Ties 30° ir
60° kampais tiriamasis palaiko gallne tris sekundes ir
jsimena Siuos kampus. Vienos minutés poilsis. Tiriamasis
uzdengtomis akimis atlieka 10 aktyvaus blauzdos lenkimo
ir tiesimo serijy atpazindamas 30° ir 60° kampus.

Pasirinkti 1&ti 15 ir 30°/s kampiniai greiciai
atsizvelgiant j tai, kad tiriamieji po PKR rekonstrukcijos,
ir daroma prielaida — yra sutrikusi kelio sgnario
propriorecepcija. Tiriant létais greiciais, jvertinama
létai besiadaptuojanciy mechaniniy receptoriy (Ruffini
kdneliai ar Goldzio receptoriai) funkcija [12].

Raumeny jégos tyrimas. Blauzdos tiesiamyjy
ir lenkiamyjy raumeny jéga buvo vertinta penkiabale
Lovett sistema.

Matematiné statistika. Statistiniy duomeny analize
atlikta naudojant SPSS 12.0 for Windows ir Microsoft
Office Excel 2003 statistinius paketus. Tiriamiems
pozymiams jvertinti buvo skaiCiuojami vidurkiai,
standartinis nuokrypis bei standartiné paklaida, kai
pozymiai pasiskirste pagal normalyjj désnj, ir medianos
bei kvartilinis plotis, kai pozymiy skirstinys netenkino
normalumo prielaidy. Dviems nepriklausomiems grupiy
pozymiy vidurkiams palyginti naudotas Stjudento t
kriterijus, kai poZymiai tenkino normalumo prielaidas, ir
Vilkoksono kriterijus, kai rodmenys netenkino normalumo
prielaidy. Priklausomy grupiy rodmeny skirtumai vertinti
naudojant porinj Stjudento kriterijy, kai rodikliai tenkino
normalumo prielaidas. Analizuojant imties rodikliy rySius,
naudotas Spirmeno ranginés koreliacijos koeficientas r.
Skirtumas su galima paklaida, mazesne nei 0,05, buvo
vertinamas kaip statistiSkai reikSmingas.

Tyrimo eiga. Abiejy grupiy tiriamyjy pusiausvyra,
kelio sgnario propriorecepcija ir Slaunies raumeny jéga
tirta prie$ ir po trijy savaiciy kineziterapijos. Kineziterapija
taikyta kasdien, penkis kartus per savaite, i$ viso — 15
proceddry. Tiriamajai grupei kasdien ryte 15-25 min.
taikyta papildoma neuroraumeniné treniruoté (specifiniai
pusiausvyros ir propriorecepcijos lavinimo pratimai,
pliometriniai pratimai), véliau ir 30—60 min. jprastiné
kineziterpijos programa (jégos lavinimo, tempimo
pratimai, neuroraumeniné treniruoté, kuriai skiriama 20%
viso proceduros laiko). Tarp proceddry tiriamasis ilséjosi
apie dvi valandas. Kontrolinei grupei tris savaites kasdien
taikyta tik 30—60 min. jprastiné kineziterapijos programa.
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REZULTATAI

Abiejy grupiy tiriamyjy statiné pusiausvyra po trijy
savai€iy kineziterapijos statistiSkai reikSmingai pageréjo:
tiriamojoje grupéje nuo 12,3 + 3,4 iki 2,1 + 0,8 klaidy

(p < 0,01), kontrolingje — 12,2 + 1,6 iki 4,2 £ 0,9 klaidy
(p <0,01) (1 pav.).

W Pries kineziterapija B Po kineziterapijos ‘

Pusiausvyra, klaidos

Tiriamoji grupé

Kontroliné grupe

Pastaba. ** - p < 0,01; *** — p < 0,001, lyginant rodiklius prie$ kineziterapijq ir po jos.
1 pav. Statinés pusiausvyros rezultatai pries kineziterapijg ir po jos

AnalogiSkai pusiausvyros rezultatams kito ir
propriorecepcijos rodikliai. Vertinant tiriamosios grupés
kojos padéties jutimg ties 60° kampu ir esant 15°/s
kampiniam greicCiui, skirtumas tarp menamo ir realaus
lenkimo kampo statistiSkai reikSmingai sumazéjo nuo
13,3+ 7,1 ki 5,6 + 4,1 laipsniy (p = 0,002), o kontrolinés
grupés — nuo 15,3 + 6,2 iki 8,8 + 4,1 laipsniy (p < 0,001).
Propriorecepcijos rezultatai prie$ kineziterapijg ir po jos,

lyginant abi tiriamuyjy grupes, statistiS8kai reikSmingai
nesiskyré (2 pav.).

Vertinant tiriamosios grupés kojos padéties jutimg
ties 30° kampu ir esant 15°/s kampiniam grei€iui,
skirtumas tarp menamo ir realaus lenkimo kampo
statistiSkai reikSmingai sumazéjo nuo 8,8 + 2,5 iki 4,1 £
3,1 laipsniy (p < 0,001), o kontrolinés grupés — nuo 5,9 +
1,3 iki 4,0 £ 2,1 laipsniy (p = 0,001). Taciau Siuo atveju

—e— Tiriamosios grupés 60° kampo jutimas
= Kontrolinés grupés 60° kampo jutimas
—a— Tiriamosios grupés 30° kampo jutimas

»<— Kontrolinés grupés 30° kampo jutimas
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Pastaba. ** -p < 0,01ir *** -p < 0,001, lyginant rodiklius prie$ kineziterapija ir po jos.

2 pav. Kelio sgnario propriorecepcijos rezultatai, skirtumas tarp menamos ir realios kojos padéties
esant 15°/s kampiniam grei€iui
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tiriamosios grupés propriorecepcijos rezultatai prie$
kineziterapijg buvo statistiSkai reikSmingai (p < 0,005)
blogesni nei kontrolinés grupés tiriamyjy (2 pav.).

Vertinant tiiamosios grupés kojos padéties jutimg ties
60° kampu ir esant 30°/s kampiniam greiciui, skirtumas tarp
menamo ir realaus blauzdos lenkimo kampo statistiSkai
reikSmingai sumazéjo nuo 13,7 + 6,8 iki 5,3 £ 3,8 laipsniy
(p=0,004), kontrolinés grupés —nuo 10,8 + 7,5 ki 5,8 + 4,1
laipsniy (p = 0,006) (3 pav.). Propriorecepcijos rezultatai
prie$ kineziterapijg ir po jos, lyginant abi tiriamuyjy grupes,
statistiSkai reikSmingai nesiskyre.

Vertinanttiriamosios grupés kojos padéties jutimgties
30° kampu ir esant 30°/s kampiniam greiciui, skirtumas
tarp menamo ir realaus lenkimo kampo statistiskai
reikSmingai sumazéjo nuo 8,3 £ 2,9 iki 3,7 £ 1,8 laipsniy

(p < 0,001), kontrolinés grupés — nuo 5,8 + 2,8 iki 2,8 +
1,5 laipsniy (p = 0,003). Propriorecepcijos rezultatai prie$
kineziterapijg ir po jos, lyginant abi tiriamyjy grupes,
statistiSkai reikSmingai nesiskyrée (3 pav.).

Taikant papildomg neuroraumening treniruote kartu
su jprastine kineziterapijos programa, pastebimai didéjo
tiriamosios grupés blauzdos tiesiamyjy ir lenkiamyjy
raumeny jéga: atitinkamai nuo 3,3 £ 0,5 iki 5,0 + 0,1 baly
(p <0,01) ir nuo 3,1 £ 0,3 iki 4,9 + 0,3 baly (p < 0,01).
|prastiné kineziterapijos programa taip pat teigiamai
paveiké kontrolinés grupés tiriamyjy Slaunies raumeny
jéga: blauzdos tiesiamyjy raumeny jéga statistiskai
reikSmingai padidéjo nuo 3,2 + 0,4 iki 4,8 £ 0,4 baly (p <
0,01), blauzdos lenkiamyjy — nuo 3,0 £ 0,1 iki 4,4 + 0,5
baly (p < 0,01).

—e— Tiriamosios grupés 60° kampo jutimas
= Kontrolinés grupés 60° kampo jutimas
—a— Tiriamosios grupés 30° kampo jutimas
— Kontrolinés grupés 30° kampo jutimas
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Pastaba. * - p<0,05, **-p<0,01ir *** —p<0,001, lyginant rodiklius prie$ kineziterapijq ir po jos.

3 pav. Kelio sanario propriorecepcijos rezultatai, skirtumas tarp menamos ir realios kojos padéties
esant 30°/s kampiniam greiciui

B Pries kineziterapija @ Po kineziterapijos

Raumeny jéga, balai

Tiriamoji grupé

Kontroliné grupeé

Pastaba. * -p< 0,05; ** —p< 0,01.
4 pav. Blauzdos lenkiamuyjy raumeny jégos rezultatai pries kineziterapija ir po jos
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Lyginant abiejy grupiy blauzdos lenkiamyjy raumeny
jégos vidurkius prie$ kineziterapijg, statistikai reikSmingo
skiftumo nepastebéta, tafiau po kineziterapijos
tiriamosios grupés tiriamyjy blauzdos lenkiamuyjy
raumeny jégos vidurkiai buvo statistiSkai reikSmingai
didesni (p < 0,05), nei kontrolinés grupés. Blauzdos
tiesiamuyjy raumeny jégos vidurkiai prie$ kineziterapijg ir
po jos, lyginant abi tiriamyjy grupes, nesiskyre (4 pav.).

Nustatyta tiesioginé priklausomybé tarp statinés
pusiausvyros ir propriorecepcijos kojg lenkiant
30°/s kampiniu greiciu (r = 0,661; p < 0,05). Taip pat
tiesiogiai susije blauzdos tiesiamyjy raumeny jégos ir
propriorecepcijos dydziai kojg lenkiant 15°/s kampiniu
greiciu (r = 0,722; p < 0,05).

Koreliacijos koeficientai tarp statinés pusiausvyros ir
Slaunies raumeny jégos rodikliy statistiS8kai nereikSmingi.

REZULTATY APTARIMAS

Moksliniais tyrimais jrodyta, kad po PKR rekonstruk-
cijos yra pastebima smarkiai sulétéjusi dvilypio blauzdos
raumens susitraukimo reakcija statinés pusiausvyros metu
dél sutrikusios propriorecepcijos [2]. MUsy tyrimo metu
nustatyta tiesioginé priklausomybé tarp statinés pusiaus-
vyros ir propriorecepcijos. Taikant jprastine kineziterapijos
programg ir papildomg neuroraumenine treniruote, taip
pat tik jprastine kineziterapijos programg, abiejy tiriamuyjy
grupiy pusiausvyra geréjo, taciau tiriamosios grupés
pusiausvyros rodikliai pakito dvigubai, lyginant su
kontroline grupe. Pazymétina, kad iki kineziterapijos
tiriamosios ir kontrolinés grupés statiné pusiausvyra
nesiskyre.

Neuroraumeniné treniruotés paskirtis — gerinti
propriorecepcijg. Tuo paciu turi bati teigiamai veikiama
ir dvilypio blauzdos raumens susitraukimo reakcija, o tai
savo ruoztu pagerina statine pusiausvyrg. Taigi dazniau
taikoma ir ilgesnés trukmés neuroraumeniné treniruoteé
po PKR rekonstrukcijos padeda spar€iau atgauti gerg
statine pusiausvyra.

Masy tyrimo rezultatai sutampa su T. Hamilton ir
bendraautoriy duomenimis [11], kurie rodo, kad statinés
pusiausvyros ir Slaunies raumeny jégos dydziai tarpusavyje
nekoreliuoja. Tokj rySio nebuvimg galima paaiskinti tuo,
kad palaikant statine pusiausvyrg intensyviausiai j padéties
valdymag jsitraukia ¢iurnos strategija, kurios metu Slaunies
raumenys nedalyvauja. TeoriSkai, stovint péda uz pédos
ir smarkiai sutrikus pusiausvyrai, j pusiausvyros valdyma
galéty jsitraukti kluby strategija. Taciau misy tyrimo metu,
tokie dideli pusiausvyros trikdzZiai nepasireiské, taigi ir
rezultaty nepaveike.

Tyrimo rezultatai parodé, kad nepriklausomai nuo to,
ar buvo taikoma papildoma neuroraumeniné treniruoté
ar tik jprastiné kineziterapijos programa, abiejy grupiy
tiiamyjy propriorecepcija geréjo. Taciau tiriamosios
grupés tiriamyjy kelio sgnario propriorecepcija pageréjo

Mokslininkai teigia, kad blauzdos tiesiamyjy raumeny
jéga ir kelio sgnario propriorecepcija yra tarpusavyje
susijusios, tai patvirtina ir madsy tyrimo rezultatai.
Nustatyta, kad po PKR rekonstrukcijos pastebimas rySkus
blauzdos tiesiamojo keturgalvio Slaunies raumens jégos
sumazéjimas dél menkesnio kelio sgnario aferentiniy
receptoriy jautrumo. Kuo blogesné kelio sgnario
propriorecepcija, tuo mazesné blauzdos tiesiamyjy
raumeny jéga [1]. Taigi neuroraumeniné treniruoté
padeda ne tik pagerinti kelio sgnario propriorecepcija,
bet ir padidinti Slaunies raumeny jéga.

Tyrimo rezultatai parodé, kad tiriamosios ir
kontrolinés grupiy tiriamuyjy Slaunies raumeny jéga pries
kineziterapijg nesiskyré. Taliau tris savaites taikius
papildomg neuroraumenineg treniruote kartu su jprastine
kineziterapijos programa, tiriamosios grupés asmeny
Slaunies raumeny jéga didéjo sparciau nei kontrolinés
grupés tiriamyjy. Ypac€ reik8mingi pokyciai pastebéti
vertinant blauzdos lenkiamyjy raumeny jéga. Taigi
pritariame T. Liu-Ambrose ir bendraautoriy [6] tyrimo
iSvadoms, kad neuroraumenineé treniruoté labiau padidina
Slaunies raumeny jégg nei jprastiné kineziterapijos
programa.

Iki Siol néra vieningos nuomonés, kurie raumenys
labiau padeda atsigauti kelio sgnario funkcijai po PKR
rekonstrukcijos. Vieni autoriai teigia [4], kad kelio sgnario
funkcinés buklés atsigavimas priklauso nuo keturgalvio
Slaunies raumens jégos, kity nuomone — kelio sgnario
funkciné biklé labai glaudziai susijusi su S$launies
uzpakaliniy raumeny jéga [13]. Todél neuroraumeninés
treniruotés ir jprastos kineziterapijos programos metu
buvo lavinami tiek priekiniai, tiek uzpakaliniai Slaunies
raumenys.

Taigi taikant dazniau ir ilgesnés trukmeés
neuroraumenine treniruote pasiekiamas didesnis tei-
giamas efektas, o statinés pusiausvyros, kelio sgnario

labiau nei kontrolinés, nors statistiS8kai reikSmingo propriorecepcijos ir blauzdos lenkiamuyjy raumeny jégos
skirtumo tarp grupiy nenustatyta. dydziai kinta sparciau.
ISVADA

Tris savaites kasdien taikant papildomas 15—
25 minuciy trukmés neuroraumenines treniruotes,
statinés pusiausvyros, kelio sgnario propriorecepcijos ir

Slaunies raumeny jégos dydZiai kinta sparciau. |prasta
kineziterapijos programa minétus kintamuosius veikia
teigiamai, taCiau maziau.
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THE IMPACT OF VARIOUS PHYSIOTHERAPY PROGRAMS
ON THE BALANCE, KNEE PROPRIOCEPTION, AND
FLEXORS/EXTENSORS STRENGTH AFTER ANTERIOR
CRUCIATE LIGAMENT RECONSTRUCTION

Vilma Juodzbaliené’, Akvilé Simkuviené?, Marius Brazaitis', Tomas Darbutas’

Lithuanian Academy of Physical Education’
Pl Palanga Rehabilitation Hospital?

SUMMARY

The decrease in knee flexors and extensors strength and poor balance are related to the impairment of the knee proprioception
after anterior cruciate ligament reconstruction [1, 2]. Therefore, it is important to assess the impact of various physiotherapy programs
on static balance, knee proprioception, and thigh muscle strength, and at the same time pursue the qualitative rehabilitation as well as
look for the possibilities of assessment of knee proprioception using the isokinetic dynamometer.

Twenty volunteers (aged 26-36 years) participated in the study four—five weeks after anterior cruciate ligament reconstruction.
The participants were divided into two groups: trial group (n = 10; two women, eight men) and control group (n = 10; two women,
eight men). Complementary neuromuscular training and the ordinary physiotherapy program were applied to the trial group for three
weeks; the control group received only the ordinary physiotherapy program. Static balance (using Balance error scoring system), knee
proprioception (using the isokinetic dynamometer), and thigh muscle strength (using Lovett scale) were determined before and after
the three-week intervention period. Participants had to indicate the position of the tested leg, i. e. whether the knee was flexed at 30
or 60 degrees. We established the difference between the indicated and real position of the leg in degrees. The mentioned difference
indicated the state of knee proprioception.

The outcomes of static balance significantly improved after three weeks of physiotherapy in both groups: trial group — from 12.3 £
3.41t0 2.1 £ 0.8 errors (p < 0.01), control group — from 12.2 £ 1.6 to 4.2 £ 0.9 errors (p < 0.01). Also, the trial and control groups
demonstrated improved condition of knee proprioception at both angular velocities of 15 degrees/s and 30 degrees/s.

There were no differences between standard means of knee flexors strength before the intervention. The outcomes of knee flexors
strength of the trial group were significantly higher as compared to the outcomes demonstrated by the control group (p < 0.05). There
were no significant differences in knee extensors strength between both groups.

Thus, values of static balance, knee proprioception, and flexors/extensors strength change more rapidly when frequent and longer
neuromuscular training is applied. The ordinary physiotherapy program has a positive but less effect on the above mentioned variables.

Keywords: anterior cruciate ligament, static balance, proprioception, muscle strength, neuromuscular training.
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BALANCE ALTERATIONS BEFORE ACL SURGERY
AND AFTER REHABILITATION

Lithuanian Academy of Physical Education’
Siauliai State College?
Vilnius College’®

SUMMARY

Knee anterior cruciate ligament (ACL) is one of the most often injured knee anatomical structures. There are few studies about
balance after ACL rupture, but all results are controversial [1, 2, 3].

Our primary aim was to determine the static and dynamic balance changes before ACL surgery and after rehabilitation.

Goals of the study: 1) to investigate and to compare static balance before ACL surgery and after rehabilitation; 2) to investigate and
to compare dynamic balance before ACL surgery and after rehabilitation.

Ten untrained males participated in this study after ACL rupture (mean * SD, age 28.4 * 8.1 years, height - 179.8 £ 8.5 cm,
weight — 76.0 £ 14.0 kg). The study was performed in the Lithuanian Academy of Physical Education in the Sports and Movements
Science Centre. All subjects where tested before ACL surgery and after 3 months of rehabilitation. Two weeks after the surgery the
following rehabilitation was applied: physiotherapy, massage and physiotherapy in the water (3 times per week, 16 times in total).

Following these procedures rehabilitation was continued with muscle strength training exercises in a gym.
Balance was measured when participant stood on a KISTLER balance platform with open eyes, looking directly into the selected
point 2 m away at the eye level, hands on hips. Balance within 20 s while standing on one leg and balance within 15 s after one leg

hop for both healthy and ACL ruptured legs were measured.

The results showed that standing on ACL ruptured leg before surgery and after rehabilitation the oscillations were not significantly
different, but standing on the healthy leg after rehabilitation significantly improved. Test results after one leg hop on ACL ruptured leg
showed that oscillations were significantly greater after rehabilitation.

Conclusions:

1. After rehabilitation one leg static balance improved only in non-injured leg.
2. After rehabilitation one leg dynamic balance decreased in injured leg, but increased in non-injured leg.
Keywords: anterior cruciate ligament, rehabilitation, static balance, dynamic balance.

INTRODUCTION

Knee anterior cruciate ligament (ACL) is one of the
most often injured knee anatomical structures. After ACL
rupture, decreased neuromuscular and sensorimotor
system control as well as muscle activation and muscle
strength affects body imbalance and increases variability
of muscle torque [4, 5]. There is no close relationship
between static and dynamic body balance. Ability to
maintain good static body balance does not ensure the

ability to maintain dynamic body balance. There are few
studies about body balance alteration after ACL, but
research results are controversial. Some authors [1, 3]
have found that after ACL, body sway is higher on injured
leg compared to non-injured leg. But the others [2] have
found that ACL rupture does not affect the body balance.

Aim of the research was to determine static and
dynamic balance changes before ACL surgery and after
3 months of rehabilitation.

METHODS

The study was accomplished in accordance with
the principles of the Declaration of Helsinki, concerning
the ethics of experimenting with humans. Participants’
inclusion criteria were as follows: 1) discharge after
isolate ACL reconstruction; 2) no greater then I° cartilage
damage during the surgery observed; 3) the other knee
joint was not damaged; 4) the participants were not older
than 35 years; 5) the period after ACL rupture till surgery
was not longer than three months. Participants’ exclusion
criteria were as follows: 1) history of knee injuries or
surgery; 2) diagnosed osteoarthritis, posterior cruciate
ligament rupture, lateral or collateral ligament rupture,
[ll° medial collateral ligament rupture; 3) greater then I°
cartilage damage during the surgery observed.

All participants arrived at the Lithuanian Academy
of Physical Education and they were familiarized with
the research protocol, aim and methods and they were
asked to fill in a questionnaire. Ten untrained men (mean
+ SD, age 28.4 + 8.1 years, height — 179.8 + 8.5 cm,
weight — 76.0 £ 14.0 kg), after ACL rupture surgery took
a part in this study. Participants’ static and dynamic body
balance were measured on Kistler Force Platform (Kistler
Instrument Company, Amherst, NY), force plate data
were sampled at 100 Hz. During the test, all participants
were asked to stand with their arms lying on hips, feet
close together, eyes open and looking straight ahead at
a visual reference 2 meters away.

1. To asses static body balance, we used one leg
stance test. During the test, all participants were

Reabilitacijos mokslai: slauga, kineziterapija, ergoterapija Nr. 2 (5) 2011 15



asked to stand quietly on one (first on non-injured,

then on injured) 90° degrees bent leg and hold that

position for 20 seconds.

2. To asses dynamic body balance, we used single
hop-test [6, 7]. During the test, all participants
were asked to stand on one (first on non-injured,
then on injured) 90° degrees bent leg. After signal,
participant were asked to jump on one leg and after
landing on the same leg to hold position for 15
seconds.

The patients performed 2 trials, the second trial
was used for the calculation of the results. In order to
minimize the possibility of confounding effect of fatigue,
rest periods between trials and tests were 60 s, signal
discretization — 10 ms. Registered parameters were the
centre of pressure (COP) coordinate displacement X and
Y directions, where:

* Ax — mediolateral (ML) COP excursion, mm.

* Ay — anteroposterior (AP)COP oscillations, mm.

* Sp— ML and AL COP sway velocity, mm/s.

Tests were carried out two times: 1) before ACL
surgery and 2) three months after rehabilitation.

Rehabilitation was held in Lithuanian University of Health
Sciences Kaunas Clinics.

Rehabilitation (16times, 3times perweek)programme
started 2 weeks after ACL surgery and consisted of
physiotherapy (in a gym and a pool), massage, functional
electrical stimulation. Physiotherapy procedure took 45
minutes and consisted of muscle strengthening, body
balance, coordination, and range of motion improving
exercises. Functional electrical stimulation procedure
lasted 30 minutes; there we applied “Neuro Trac, Sport
XL” at the intensity of 20 Hz. To reduce pain and swelling,
the patients were recommended to use ice packages on
the knee. After 16 procedures, muscle strengthening
treatment was continued in the gym.

Mathematical statistics. The research data were
processed employing Microsoft Excel 2007 software for
mathematical statistical analysis. The data are reported
as group mean values * standard deviations (SD).
Changes between the injury effect (injured and non-
injured leg), time impact (before and after physiotherapy)
were evaluated using Student’s t test (p < 0.05 level of
significance).

RESULTS

Balance during one leg stance

During one leg stance on non-injured leg (Figure
1) COP oscillation in Ax direction was greater (p < 0.05)
before surgery (18.8 + 5.04) than after rehabilitation
(13.2 £ 1.73), and COP oscillation in Ay direction was
greater (p < 0.05) before surgery (22.87 + 3.47 mm)
than after rehabilitation (24.69 + 10.53 mm).

Before surgery, oscillation in Ay direction was greater
(p < 0.05) than in Ax direction in non-injured and injured
leg. However, we did not find any differences between
oscillation in Ax and Ay directions after rehabilitation in
both legs.

200

‘ B Injured leg O Non-injured leg
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COP oscillations, mm
(2]
(e}
|
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Ax‘

Before surgery

& * "
h [ —
Ay AX

Sway direction

#
o

After rehabilitation

Note. * —p < 0.05 between injured and non-injured legs; # — p < 0.05 difference before surgery and after rehabilitation;
& — p < 0.05 between Ax and Ay.

Figure 1. COP sway oscillations in mediolateral (Ax) and anteroposterior (Ay) directions during one leg stance

Comparing results between injured and non-injured
leg, we found that after rehabilitation, COP oscillation in
Ax direction was greater (p < 0.05) in injured leg (mm)
than in non-injured leg (mm).

Non-injured leg COP sway velocity (Figure 2) was
less (p < 0.05) after rehabilitation than before surgery.
Comparing results between injured and non-injured leg,

we found that after rehabilitation COP sway velocity was
greater (p < 0.05) in injured leg (mm) than in non-injured
leg (mm).

Balance after one leg hop test. During one leg
hop test on non-injured leg (Figure 3), COP oscillation in
Ax direction was greater (p < 0.05) before surgery (61.95
+ 15.53 mm) than after rehabilitation (40.5 + 12.4 mm).

16

Reabilitacijos mokslai: slauga, kineziterapija, ergoterapija Nr. 2 (5) 2011



After one leg hop test on injured leg (Figure 3) COP Before surgery oscillation in Ay direction was greater
oscillation in Ay direction was greater (p < 0.05) after (p < 0.5) than in Ax direction in non-injured and injured
rehabilitation (137.26 + 18.62 mm) than before surgery leg. After rehabilitation oscillation in Ay direction was
(112.52 £ 10.79 mm). greater (p < 0.05) than in Ax direction in non-injured leg.

O Non-injured leg W Injured leg
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COP sway velocity, mm/s
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0

Note. * —p < 0.05 between injured and non-injured legs; # — p < 0.05 difference before surgery and after rehabilitation.
Figure 2. COP sway velocity during one leg stance
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Note. * — p < 0.05 between injured and non-injured legs; # — p < 0.05 difference before surgery and after rehabilitation;
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Figure 3. COP sway oscillations in mediolateral (Ax) and anteroposterior (Ay) directions after one leg hop test
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Note. * - p < 0.05 between injured and non-injured leg.
Figure 4. COP sway velocity after one leg hop test

Reabilitacijos mokslai: slauga, kineziterapija, ergoterapija Nr.2 (5) 2011

17



Comparing results between injured and non-injured
leg, we found that after rehabilitation COP oscillation in
Ay direction was greater (p < 0.05) in injured leg (137.26
1 18.62 mm) than in non-injured leg (94.39 + 13.04 mm).

After rehabilitation, COP sway velocity (Figure 4)
was greater (p < 0.05) in injured leg (mm) than in non-
injured leg (mm).

DISCUSION

We established that after rehabilitation static and
dynamic body balance on non-injured leg improved and
dynamic body balance decreased standing on injured
leg.

Balance during one leg stance. After one leg
stance test, we found, that body sway on non-injured
leg improved and there were no statistically significant
differences of body sway in injured leg. It is known that
during the injury mechanoreceptors from skin, tendons,
muscles and joints are disrupted, and this disturbs
optimal afferent impulse emanation to CNS. After ACL
surgery decreased body balance on injured leg may
be influenced by disturbed afferent impulses to CNS
[2]. During the surgery disrupted mechanoreceptors
influences decreased body position comprehension and
increased body sway on injured leg [8].

We established that ACL rupture did not influence
COP sway on injured leg before surgery and after
rehabilitation. Our results are similar to those of Harrison
and co-authors’ [2] research results. They established that
there was no statistically significant difference between
injured and non-injured leg during one leg stance test
with open eyes. However, other authors’ results are
controversial, they established statistically significant
difference between injured and non-injured leg during
one leg stance test with open eyes [1]. Harrison with co-
authors [2] states that one leg stance test with open eyes
is not accurate to assay body balance after ACL rupture.

Balance after one leg hop test. We found that after
one leg hop test COP sway was greater on injured leg
compared to non-injured leg. After one leg hop test on

injured leg COP sway in Ay direction and sway velocity
were greater after rehabilitation then before surgery. After
rehabilitation, COP sway in Ay direction was greater in
injured leg compared to non-injured leg. We established
that ACL rupture influenced greater COP sway in Ay than
in Ax direction. One leg hop test is applied to assay knee
function after ACL rupture, surgery and rehabilitation. It is
well known that one leg hop requires higher knee muscle
work compared to walking or running [7]. Shelbourne
and co-authors [9] established that for 50% of patients
with ACL rupture, one leg hop test result was statistically
significantly different between injured and non-injured
leg.

Noyes and co-authors [6] investigated 67 patients
after ACL surgery. They established that one leg hop
test results depended on quadriceps femoris muscle
strength. During the dynamic movement, the main
quadriceps femoris function is to stabilize knee joint.
Lower function of this muscle influences decreased knee
join function [10]. Dynamic body balance depends on
femur and calf muscle function. If knee joint stabilizing
muscles are week, and tarsus joint stabilizing muscles
are strong, dynamic body balance is not impaired [11]. It
was established that during the dynamic leg movements
patients with ACL rupture try to stabilize knee joints
involving dorsal flexion muscles [7]. We suppose that
one leg hop test is not enough sensitive to assay body
balance after ACL rupture. We think that one leg hop test
might be used with other body balance test for accurate
body balance assay after ACL rupture.

CONCLUSIONS

1. After rehabilitation one leg static balance improved
only in non-injured leg.

2. After rehabilitation one leg dynamic balance
decreased in injured leg, but balance increased in
non-injured leg.
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PUSIAUSVYROS POKYCIAI PRIES PRIEKINIO
KRYZMINIO RAISCIO OPERACIJA
IR PO REABILITACIJOS

Dovilé Kielé'?, Nerijus Masiulis’, Vaida Aleknaviciaté"” ?, Rima Solianik’,
Gintaré Dargeviciité’, Albertas Skurvydas’

Lietuvos kiino kultiaros akademija’
Siauliy valstybiné kolegija?
Vilniaus kolegija®

SANTRAUKA

Kelio sanario priekiniai kryzminiai rai$¢iai (PKR) — gana daznai pazeidZiama kelio sanario struktira. Yra atlikta keletas pusiausvyros
po PKR tyrimy, taciau gauti rezultatai skiriasi [1, 2, 3].

Tyrimo tikslas — istirti statinés ir dinaminés pusiausvyros pokycius prie§ PKR operacija ir po reabilitacijos. Uzdaviniai: 1) istirti ir
palyginti statinés pusiausvyros pokycius prie$ operacija ir po reabilitacijos; 2) istirti ir palyginti dinaminés pusiausvyros pokycius prie§
operacija ir po reabilitacijos.

Buvo tiriama 10 fiziskai aktyviy netreniruoty vyry, kuriems diagnozuotas kelio sanario PKR plySimas. Tiriamujy amziaus vidurkis —
30,1 £ 9,7 mety, svoris — 94,4 + 11,8 kg, Ggis — 183,9 + 8,8 cm. Tyrimas atliktas Lietuvos kino kultiros akademijos Sporto judesiy
ir mokslo centre. Tiriamieji testuoti du kartus: pries PKR rekonstruojamaja operacija ir po 3 ménesiy reabilitacijos. Praéjus dviem
savaitéms po operacijos, buvo pradéta reabilitacija, kuria sudaré: kineziterapija, fizioterapija, masazas, pratybos baseine (3 k./sav., i3
viso 16 karty.). Sesiolika karty atlikus visas gydomasias procediiras, reabilitacija toliau buvo tesiama raumeny jégos ugdymo pratimais
treniruokliy saléje.

Pusiausvyra buvo matuojama, kai tiriamasis stovi ant KISTLER tenzoplatformos atsimerkes, Zitri tiesiai j akiy lygiu pazyméta taska,
esantj uz 2 m, rankos prie $ony. Buvo matuojama pusiausvyra stovint ant sveikos ir pazeistos kojos (20 s) ir pusiausvyros ilaikymas po
Suolio ant sveikos ir pazeistos kojos (15 s).

Tiriamajam stovint ant pazeistos kojos pries operacija ir po reabilitacijos svyravimai statistiskai reikSmingai nesiskyré, taciau stovint
ant sveikos kojos po reabilitacijos pusiausvyra statistiskai reikimingai pageréjo. Suolio ant paZeistos kojos testo rezultatai parodé, kad
po reabilitacijos svyruojama buvo labiau.

ISvados:

1. Po reabilitacijos sveikos kojos statiné pusiausvyra reik$mingai pageréjo, taciau pazeistos kojos nepakito.

2. Po reabilitacijos po Suolio ant pazeistos kojos buvo svyruojama labiau (p < 0,05) nei prie$ operacija.

Raktazodziai: priekinis kryZminis raistis, reabilitacija, statiné pusiausvyra, dinaminé pusiausvyra.
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SOCIALINIY DARBUOTOJUY STRESAS DIRBANT
SU PSICHIKOS NEGALIOS ASMENIMIS

Brigita Kreiviniené, Sonata Mickuviené

Klaipédos universitetas

SANTRAUKA

Socialinis darbas — nauja profesija Lietuvoje. Socialiniy darbuotojy veikla daznai yra kompleksing, sudétinga, menkai vertinama
visuomenéje, o rezultatas sunkiai prognozuojamas. Tikétina, kad socialiniai darbuotojai, dirbdami su psichikos negalios asmenimis,
susiduria su didesne streso patyrimo rizika nei dirbdami su kitais socialinés rizikos asmenimis, taciau Lietuvoje iSsamesni tyrimai
atliekami nebuvo. UZsienio autoriy studijos atskleide, kad socialiniy darbuotojuy, dirban¢iu su nejgaliaisiais, stresas tiesiogiai susijes su
dideliu darbo kraviu, klienty negalios kompleksiskumu [1], issekimu [2], dideliais profesiniais reikalavimais, supervizijos prieinamumu
darbe ir jos kokybe, socialinio darbo riby nebuvimu/neaiskumu [3], Ziniy ar jgtdziy stoka [4].

Tyrimo tikslas — istirti socialiniy darbuotojuy, dirbanciy su psichikos negalios asmenimis, patiriama stresa darbe.

Buvo tiriama 110 socialiniy darbuotojy, dirbanciy jvairiose vakary Lietuvos regiono institucijose. Atliktas kiekybinis tyrimas,
anketiné apklausa. Duomenims apdoroti buvo naudojama SPSS (angl. Statistical Package for the Social Sciences) 13.0 programos versija.
Tyrimas atliktas 2010 m. rugséjo—2011 m. sausio menesiais. Visi tiriamieji buvo suskirstyti j dvi grupes: viena grupe sudaré dirbantys su
psichikos negalios asmenimis, antra — dirbantys su kitos socialinés rizikos asmenimis. Gauti rezultatai buvo lyginami tarp Siy grupiu.

Tyrimo rezultatai atskleidé: su stresu darbe socialiniai darbuotojai susiduria labai daznai. Tiriamieji fiziniy simptomy stipruma
vienodai jaucia dirbdami su visomis socialinés rizikos grupémis, tuo tarpu streso poveikj psichinei sveikatai labiau jaucia dirbantys su
psichikos negalios asmenimis. Socialiniai darbuotojai, dirbantys su psichikos negalios asmenimis, kur kas daZzniau isgyvena baime,
nuolatine jtampa, depresija, nevilties blsenas nei dirbantys su kitos socialinés rizikos grupés asmenimis. Tokie rezultatai patvirtina ir
uzsienio autoriy mokslinés literattiros Saltiniuose pateiktus duomenis, kurie rodo, kad socialiniai darbuotojai, dirbantys su psichikos

negalios asmenimis, jaucia fizinj ir emocinj i$sekima, nuolatinj stresa [1, 2, 3, 4].

RaktaZodziai: stresas, negalia, socialinis darbas.

|[VADAS

Socialinis darbas yra viena naujausiy profesijy
Lietuvoje [5]. Turédama Saknis krikSCioniSkoje veikloje,
Si profesija aprépia jvairias socialines problemas [6].
L. Varzinskiené [7] pabrézia, kad socialinio darbuotojo
veikla sudétinga dél jos jvairiapusiSkumo — nuo darbo
su socialinés rizikos asmenimis iki socialinés politikos
formavimo. Lietuvos mokslininky teigimu, stresg
socialiniame darbe lemia: akistata su egzistenciniais
zmoniy iSgyvenimais [8], profesijos menka verté
visuomenéje [9], klienty priskiriamas neprofesionalumas
[10], profesinis neaiSkumas [10] ir reikalaujamas platus
profesinis iSmanymas [12], vidiniai konfliktai [12, 8],
emociniy resursy eikvojimas, nuovargis, fizinis ir psichinis
iSsekimas, nes socialinio darbo kasdienybé yra menkai
prognozuojama [8, 13]. Lietuvoje streso socialiniame
darbe su psichikos negalios asmenimis problematika
menkai tyrinéta. Atliktas I. Dirgélienés ir N. P. VeCkienés
[14] tyrimas atskleidé, kad stresg lemiantys veiksniai

dazniausiai susije su darbo uzduotimi, darbuotojo
vaidmeniu ir bendravimu bei organizacijos struktdra ir
mikroklimatu.

Tuo tarpu socialiniy darbuotojy, dirbanciy su
psichikos negalios asmenimis, patiriamas stresas
nebuvo tyrinétas. Naujausios mokslinés uzsienio autoriy
studijos atskleidé, kad socialiniy darbuotojy, dirbanciy su
nejgaliaisiais, stresas tiesiogiai susijes su dideliu darbo
kraviu, klienty negalios kompleksiSkumu [1], iSsekimu
[2], dideliais profesiniais reikalavimais, supervizijos
prieinamumu darbe ir jos kokybe, socialinio darbo riby
nebuvimu/neaiSkumu [3], ziniy ar jgidziy stoka [4].

Taip pat Lietuvoje netyrinéta, ar socialiniai darbuotojai
patiria jprastus stresui priskiriamus psichofizinius
sveikatos potyrius — fizinj ir emocinj iSsekimag, kdno
skausmus, virSkinimo sutrikimus, nuovargj, nuolatine
jtampa. Todél Sio straipsnio tikslas — istirti socialiniy
darbuotojy, dirbandiy su psichikos negalios asmenimis,
patiriama stresg darbe.

TYRIMO METODAI IR TIRIAMIEJI

Tiriamieji. Buvo tiriama 110 socialiniy darbuotojuy,
dirbanciy jvairiose vakary Lietuvos regiono institucijose.
Tiriamyjy imtj sudaré 106 moterys ir 4 vyrai, amzius
svyravo nuo 23 iki 65 mety (M = 36,25; SD = 10,42).
Respondenty darbo stazas organizacijoje — nuo 2
ménesiy iki 34 mety (M = 7,47; SD = 7,64).

Tyrimo metodai. Kiekybinis tyrimas, anketiné
apklausa. Anketos buvo pateikiamos asmeniskai
respondentams susitikimy metu.

Duomenims apdoroti buvo naudojama SPSS (angl.
Statistical Package for the Social Sciences) 13.0 programos
versija. Tyrimo metu naudojamy metodiky skaliy
vidiniam suderinamumui nustatyti naudotas Kronbacho
a koeficientas. Gautiems duomenims jvertinti ir analizei
atlikti naudota apraSomoji statistika. Lyginant dvi
nepriklausomas imtis, naudotas dviejy nepriklausomy
jungCiy Stjudento f kriterijus.
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Tyrimo organizavimas. Tyrimas atliktas 2010 m.
rugséjo—2011 m. sausio meénesiais. Norint nustatyti
spéjamg streso darbe potyrj, buvo nutarta j tyrimg jtraukti
socialinius darbuotojus, dirbandius su psichikos negalios
asmenimis ir kitos socialinés rizikos asmenimis. Visi
tiriamieji buvo suskirstyti j dvi grupes:

1. Socialiniai darbuotojai, dirbantys dienos centruose
su psichikos negalios asmenimis (n = 56) (toliau —
DPN).

2. Socialiniai darbuotojai, dirbantys su kitos socialinés
rizikos asmenimis (n = 54) (toliau — D]G).

REZULTATAI

Norint nustatyti socialiniy darbuotojy darbe sutin-
kamy stresoriy daznumg, respondenty buvo paprasyta
pazymeéti, kaip daznai jie susiduria su pateikiamais
stresoriais. Duomeny analizé pateikiama 1 lenteléje.
Cia taip pat pateikiamas socialiniy darbuotojy grupiy,
suskirstyty pagal darbo pobudj, vidurkiy palyginimas
taikant Stjudento ¢ kriterijy dviem nepriklausomoms
imtims.

Socialiniai darbuotojai dazniausiai savo darbe
sutinkamais stresoriais jvardijo kasdienj, nuolatinj
bendravimg su klientais (M = 4,65; SD = 0,81), buvimag
nuolatiniame triukSme (M = 4,01; SD = 1,10) ir per didele
atsakomybe uz klientus (M = 3,76; SD = 1,16). Reciausiai
sutinkamais stresoriais jvardijo klienty bandymo Zudytis
atvejus (M = 2,02; SD = 1,08); sunky fizinj darbg
(M =2,55; SD =1,06) ir neigiama klienty artimyjy reakcija
j socialinj darbuotojg (M = 2,95; SD = 1,23).

Lyginant duomenis pagal statistinj reikSminguma
Stjudento t kriterijumi nustatyta, kad socialiniai
darbuotojai, dirbantys su psichikos negalios asmenimis,
daZniau susiduria su buvimu nuolatiniame triukdme
(t = 2,57; p = 0,01), sunkiu protiniu darbu (t = 3,51;
p = 0,00) ir sunkiu fiziniu darbu (t = 4,00; p = 0,00). Tuo
tarpu socialiniai darbuotojai, dirbantys su jvairiy socialinés
rizikos grupiy asmenimis, kaip dazniau pasitaikancius
stresorius jvardijo klienty agresija (t = -2,40; p = 0,02),
neigiamg visuomenés pozilrj | pasirinktg profesijg
(t =-3,45; p = 0,00) ir neigiama kliento artimyjy reakcija
(t=-2,40; p = 0,00).

Socialiniy darbuotojy darbe stresoriams,
sukeliantiems jtampg, nustatyti buvo pateikta grupé
stresoriy ir paprasyta pazymeéti, kurie i$ jy respondentams
sukelia jtampg. Atlikta statistiné rezultaty analizé ir
palyginti abiejy socialiniy darbuotojy grupiy vidurkiai
taikant Stjudento t kriterijy dviem nepriklausomoms
imtims. Duomenys pateikiami 2 lenteléje.

Didziausig jtampg darbe kelia Sie stresoriai:
susiddrimas su klienty agresija, nukreipta | socialinj
darbuotojg (M = 3,69; SD = 1,29); per didelé atsakomybé
uz klientus (M = 3,60; SD = 1,13); buvimas nuolatiniame
triukSme (M = 3,55; SD = 1,32). Kaip maziausig jtampg
keliancius jvardijo sunky fizinj darbg (M = 1,98; SD = 1,00)
ir neigiamg visuomenés pozilrj j pasirinktg socialinio
darbuotojo profesijg (M = 2,58; SD = 1,14). Galima teigti,
kad socialiniy darbuotojy patiriama jtampa didesné uz
vidutine, nes tik du jver&iai mazesni uz vidutine reikSme
(3,00).

Analizuojant vidurkius pagal statistinj reikSmingumg
nustatyta, kad socialiniai darbuotojai dirbantys su
psichikos negalios asmenimis, patiria didesne jtampg
klienty bandymo zudytis atvejais (t = 2,40; p = 0,02),
kylant konfliktui tarp asmeniniy jsitikinimy ir pareigy
(t=3,53; p = 0,00), dél sunkaus protinio darbo (t = 2,65;
p = 0,01) ir buvimo nuolatiniame triukSme (t = 2,91;
p = 0,00). Visgi socialiniams darbuotojams, dirbantiems
su jvairiy socialinés rizikos grupiy asmenimis, dazniau
jtampa kelia neigiamas visuomenés pozilris j pasirinktg
profesijg (t = 3,45; p = 0,00).

1 lentelé. Socialiniy darbuotojy darbe pasitaikantys stresoriai

Bendra DPN DJG
Su socialiniu darbu susije darbo stresoriai M + SD M + SN M + SN t p
(n = 110) (n = 56) (n = 54)
Kasdienis, nuolatinis bendravimas su klientais 4,65 + 0,81 4,63 + 0,80 4,67 + 0,82 -0,27 0,04
Zgjkiifgtig;;s su klienty agresija, nukreipta j socialinj 323 + 1,28 205 + 1,39 352 + 1,08 2,40 0,02
Sunkus protinis darbas 3,65 + 0,99 3,96 + 0,91 3,33 + 0,97 3,51 0,00
Sunkus fizinis darbas 2,55 + 1,06 2,93 + 0,87 2,17 + 1,11 4,01 0,00
Buvimas nuolatiniame triuk§me 4,01 + 1,10 4,27 + 0,92 3,74 + 1,22 2,57 0,01
Nuolatinis klienty isgyvenimuy, kanc¢ios matymas 3,55 + 1,11 3,63 + 1,04 3,46 + 1,18 0,77 0,45
Per didelé atsakomybé uZ klientus 3,76 + 1,16 3,75 + 1,27 3,78 + 1,04 -0,13 0,90
Klienty bandymo Zudytis atvejai 2,02 + 1,08 2,00 + 0,95 2,04 + 1,20 -0,10 0,86
Konfliktai tarp asmeniniy jsitikinimy ir pareigy 3,07 + 1,33 3,23 + 1,39 2,91 + 1,25 1,29 0,20
dN;iEliJz:)Toe;aklientq artimyjuy reakcija j socialinj 2,95 + 1,23 261+ 117 3,30 + 1,21 3,04 0,00
S;ELiTO?Z\S:sgggnés pozitris j pasirinkta socialinio 3,02 + 1,22 264 + 1,26 3,41 + 1,06 3,45 0,00

Pastaba. StatistiSkai reikSminga, kai p < 0,01 arba p < 0,05.
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2 lentelé. Su jtampa socialiniame darbe susije stresoriai

Bendra DPN D|G
Su jtampa susije stresoriai M + SD M + SN M + SN t p
(n = 110) (n = 56) (n = 54)
Kasdienis, nuolatinis bendravimas su klientais 3,23 + 1,13 3,41 + 1,29 3,04 + 0,91 1,75 0,08
Zzai)dufgti(;?;s su klienty agresija, nukreipta j socialinj 369 + 1,29 354 1 1,50 3,85 + 1,02 129 0,20
Sunkus protinis darbas 3,25 + 1,13 3,52 + 1,19 2,96 + 0,99 2,65 0,01
Sunkus fizinis darbas 1,98 + 1,00 2,32 + 1,08 1,63 + 0,78 3,83 0,69
Buvimas nuolatiniame triukdme 3,55 + 1,32 3,89 + 1,22 3,19 + 1,33 2,91 0,00
Nuolatinis klienty isgyvenimuy, kanc¢ios matymas 3,25 + 1,17 3,38 + 1,15 3,13 + 1,18 1,10 0,27
Per didelé atsakomybé uZ klientus 3,60 + 1,13 3,80 + 1,15 3,39 + 1,09 1,94 0,06
Klienty bandymo Zudytis atvejai 3,24 + 1,60 3,59 + 1,53 2,87 + 1,60 2,40 0,02
Konfliktai tarp asmeniniy jsitikinimy ir pareigu 3,24 + 1,29 3,64 + 1,23 2,81 + 1,23 3,53 0,00
(T;ik;gli;rg}aklientq artimyjuy reakcija j socialinj 325 + 1,24 313 + 1,29 339 4 1,19 111 0,27
dN;iEliJe:)Toe}Z\;)ifgf(;:wifanés pozitris j pasirinkta socialinio 258 + 1,14 223 + 1,03 2,04 + 1,14 3,45 0,00
Pastaba. StatistiSkai reikSminga, kai p < 0,01 arba p < 0,05.
3 lentelé. Streso poveikis socialiniy darbuotojy fizinei sveikatai
Bendra DPN D|G
Fiziniai streso simptomai M + SD M + SN M + SN t p
(n =110) (n = 56) (n = 54)
Nuolat jau¢iama kdno jtampa 3,65 + 1,08 3,98 + 1,07 3,31 + 0,99 3,40 0,00
Nuolatinis nuovargis 4,27 + 0,80 4,34 + 0,86 4,20 + 0,74 0,89 0,38
Galvos skausmai 3,50 + 1,11 3,52 + 1,29 3,48 + 0,88 0,17 0,86
Prakaitavimas 2,53 + 1,06 2,48 + 1,08 2,57 + 1,04 -0,46 0,65
Virskinimo sutrikimai (skrandZio skausmas, spazmai) 2,98 + 1,40 3,11 + 1,49 2,85 + 1,31 0,96 0,34
Kiti virskinimo sutrikimai (pykinimas, vémimas) 1,82 + 0,97 1,84 + 1,04 1,80 + 0,90 0,23 0,82
Drebulys 2,12+ 1,14 | 2,25+ 1,28 | 1,98 + 0,96 1,24 0,22
Galvos svaigimas 2,67 + 1,31 2,84 + 1,50 2,50 + 1,06 1,37 0,16
Sutrikes miegas 3,10 + 1,17 3,09 + 1,25 3,11 + 1,09 -0,10 0,92
Skausmas (spaudimo po kratinkauliu pojatis) 2,35 + 1,18 2,57 + 1,23 2,11 + 1,09 2,07 0,04
Nugaros ir peciy sukaustymas 2,89 + 1,31 3,00 + 1,25 2,78 + 1,37 0,89 0,38
Jvairios odos problemos 1,78 + 1,04 1,80 + 1,12 1,76 + 0,95 0,22 0,82
Pasireiskianti alergija 1,53 + 0,86 1,57 + 0,93 1,48 + 0,79 0,54 0,59
:nmf;?lti(ject)cr)nssusilpnéjimas (neatsparumas ligoms, 230 + 1,18 252 + 1,35 2,07 + 0,93 2,00 0,05

Pastaba. StatistiSkai reikSminga, kai p < 0,01 arba p < 0,05.

Norint nustatyti, kaip stresas, socialiniy darbuotojy
tiiamuyjy

nuomone, susijes su jy fizine sveikata,

M

3,50; SD

1,11). Retai pasireiSkia alergija
(M=1,53; SD =0,86), jvairios odos problemos (M = 1,78;

papra8yta, pazyméti, kaip stresas darbe, jy nuomone,
veikia psichine sveikatg. Statistiné klausimo duomeny
analizé ir grupiy palyginimas pagal darbuotojy darbo
pobidj taikant Stjudento ¢ kriterijy pateikiamas 3 lenteléje.

Socialiniai darbuotojai pazyméjo, kad stresas
daugiausia jiems sukelia nuovargj (M = 4,27; SD = 0,80),
kiino jtampg (M = 3,65; SD = 1,08), galvos skausmus

SD = 1,04), pykinimas ir vémimas (M = 1,82; SD = 0,97).
Galima teigti, kad socialiniai darbuotojai fizine sveikatg
sieja su patiriamu stresu darbe.

Vertinant tai, kad grupiy palyginimy statistinis
reikSmingumas nustatytas tik dviem atvejais (socialiniai
darbuotojai, dirbantys su psichikos negalios asmenimis,
dazniau patiria kiino jtampg (t = 3,40; p = 0,00) ir silpnai
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reikSmingai dazniau skausmg (spaudimo po kratinkauliu
pojatj) (t=2,07; p=0,04). Galima teigti, kad visy socialiniy
darbuotojy patiriamas stresas darbe susijes su jy fizine
sveikata.

Norint iSsiaiskinti, kaip stresas, socialiniy darbuotojy
nuomone, susijes su jy psichine sveikata, tiriamuyjy
paprasyta pazymeéti, kaip stresas darbe, jy nuomone,
veikia psichine sveikatg. Psichologiniy streso simptomy
potyrio stiprumo duomeny palyginimo analizé, atlikta
taikant Stjudento t kriterijy, pateikta 4 lenteléje.

Remiantis tyrimo duomenimis, socialiniy darbuotojy
psichine sveikatg veikia nervingumas (M = 3,76;
SD = 1,04), nerimas (M = 3,70; SD = 1,05) bei irzZlumas
(M = 3,55; SD = 1,18). Retai pasitaiko: minciy apie
savizudybe (M = 1,05; SD = 0,28), depresijos (M = 2,08;
SD = 1,31), koncentracijos sutrikimy (M = 2,14;
SD =1,21).

StatistiSkai reikSmingai skiriasi socialiniy darbuotojuy,
dirbanciy su psichikos negalios asmenimis, nuomonée
apie Siy stresoriy poveikj jy psichinei sveikatai: jau¢iama
baimé (t = 3,05; p = 0,00), nuolatiné jtampa (t = 2,99;
p = 0,00), netikrumo jausmas (t = 2,73; p = 0,01),
iSsekimo (pervargimo) jausmas (t = 2,75; p = 0,01),
depresija (t = 2,44; p = 0,02), neviltis (t = 2,33; p = 0,02).
Taigi galima teigti, kad socialiniy darbuotojy, dirbanciy
su psichikos negalios asmenimis, stresoriy poveikis jy
psichinei sveikatai yra stipresnis.

Norint iSsiaiSkinti bendrg socialiniy darbuotojy
patiriamo streso daznumg, jtampg bei poveikj fizinei
ir psichinei sveikatai, buvo sudarytos keturios skalés.
Patikrintas Siy skaliy vidinis suderinamumas Kronbacho

a koeficientu. 18rySkéjo, kad skaliy suderinamumas,
garantuojantis duomeny patikimumg, yra didelis. Gauti
vidutiniai skaliy jverCiai smarkiai virSija vidutines jy
reikSmes (zr. 5 lentele).

Galima teigti, kad socialiniai darbuotojai stresg
patiria gana daznai. Stresas jiems sukelia jtampg ir yra
stipriai susijes su jy fizine bei psichine sveikata.

Norint iSsiaisSkinti, ar amZius susijes su socialiniy
darbuotojy patiriamu stresu, buvo iSskirtos trys apytiksliai
vienodg respondenty skaiciy turin€ios amziaus grupés:
darbuotojai iki 30 mety; nuo 30 iki 39 mety; nuo 40 mety.
Atlikta dispersinés dviejy veiksniy analizés procedira.
Kadangi visy skaliy p reikSmeés buvo didesnés nei 0,05,
tai socialiniy darbuotojy patiriamo streso daznumas
bei poveikis fizinei ir psichinei sveikatai, lyginant pagal
amziaus grupes, nesiskiria.

Norint iSsiaiSkinti, ar socialiniy darbuotojy patiriamas
stresas yra susijes su jy darbo staZu jstaigoje, buvo
iSskirtos trys apytiksliai vienodg respondenty skaiciy
turin€ios grupés pagal darbo jstaigoje trukme: dirbantys
maziau nei 3 metus; dirbantys nuo 3 iki 6 mety; dirbantys
daugiau nei 6 metus. Rezultatai pateikiami 6 lenteléje.

Socialiniy darbuotojy, dirbanéiy jstaigoje nuo 3
mety iki 6 mety, patiriamo streso sgsajos su jy fizine
sveikata jverciai didesni bei statistiSkai reikSmingai (p <
0,05) skiriasi nuo kity darbuotojy. Visose kitose streso
vertinimo skalése reikSmingo skirtumo nenustatyta, todél
galima daryti iSvadg, kad socialiniy darbuotojy patiriamas
stresas ir jo poveikis psichinei sveikatai néra susijes su jy
darbo jstaigoje trukme.

4 lentelé. Streso poveikis socialiniy darbuotojy psichinei sveikatai

Bendra DPN DG
Psichologiniai streso simptomai M + SD M + SN M + SN t p
(n=110) (n = 56) (n = 54)
Nuolatiné jtampa 3,36 + 1,30 3,71 + 1,38 3,00 + 1,10 2,99 0,00
Nerimas 3,71 £ 1,05 3,89 + 1,06 3,50 + 1,02 1,98 0,05
Netikrumo jausmas 2,99 + 1,26 3,30 + 1,36 2,67 + 1,06 2,73 0,01
Dazni nuotaikos svyravimai 3,25 + 1,20 3,46 + 1,31 3,04 + 1,05 1,89 0,06
Nervingumas 3,76 + 1,04 3,86 + 1,12 3,67 + 0,95 0,96 0,34
Depresija 2,08 + 1,31 2,38 + 1,43 1,78 + 1,11 2,44 0,02
Irzlumas 3,55 + 1,18 3,66 + 1,23 3,44 + 1,13 0,96 0,34
Jau¢iama baimé 2,42 + 1,21 2,75 + 1,22 2,07 + 1,10 3,05 0,00
Slopinimas (uzgniauzimas) 2,55 + 1,24 2,63 + 1,42 2,46 + 1,02 0,68 0,50
1$siblaskymas 3,30 £ 1,11 3,50 + 1,19 3,09 + 0,98 1,96 0,05
Sutrikusi koncentracija 2,14 + 1,21 2,23 + 1,22 2,04 + 1,20 0,85 0,40
I$sekimo (pervargimo) jausmas 3,39 + 1,29 3,71 + 1,38 3,06 + 1,11 2,75 0,01
Atminties sutrikimai 2,69 + 1,35 2,63 + 1,40 2,76 + 1,32 -0,52 0,61
Apetito sutrikimai (svyravimai) 2,45 + 1,25 2,41 + 1,25 2,48 + 1,27 -0,30 0,77
Motyvacijos dingimas 2,92 + 1,31 3,04 + 1,45 2,80 + 1,16 0,96 0,34
Agresija 2,20 + 1,19 2,29 + 1,23 2,11 + 1,14 0,77 0,44
Neviltis 2,57 + 1,24 2,84 + 1,37 2,30 + 1,04 2,33 0,02
Suicidinés mintys 1,05 + 0,28 1,07 + 0,37 1,02 + 0,14 0,98 0,33

Pastaba. StatistiSkai reikSminga, kai p < 0,01 arba p < 0,05.
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5 lentelé. Streso darbe daznumas, sukeliama jtampa ir poveikis sveikatai

Galimi skaliy jverciai Gauti jverciai
Vertinimo skalés Kronbacho
Min. Maks. M Min. Maks. M SD
Patiriamo streso daznumas 0,764 11 55 22,0 21,00 52,00 36,46 6,79
Streso sukeliama jtampa 0,851 11 55 22,0 16,00 51,00 34,86 8,58
Streso poveikis fizinei sveikatai 0,890 14 70 28,0 16,00 54,00 37,49 10,10
Streso poveikis psichinei sveikatai 0,933 18 90 36,0 20,00 79,00 50,37 14,68
6 lentelé. Streso darbe daznumas, sukeliama jtampa bei poveikis sveikatai pagal darbo jstaigoje trukme
StaZzo grupés
Vertinimo skales < =3m. >3m. < 6m. > 6m. F p
(n = 35) (n = 34) (NN = 41)
Patiriamo streso daznumas 35,43 + 7,20 37,71 + 7,04 36,29 + 6,21 0,987 0,376
Streso sukeliama jtampa 33,63 + 9,43 36,09 + 9,11 34,88 + 7,35 0,705 0,497
Streso poveikis fizinei sveikatai 34,86 + 9,90 41,47 + 9,06 36,44 + 10,31 4,298 0,016
Streso poveikis psichinei sveikatai 50,89 + 15,06 50,50 + 13,11 49,83 + 15,87 0,050 0,951

Pastaba. StatistiSkai reikSminga, kai p < 0,01 arba p < 0,05.

REZULTATY APTARIMAS

Apibendrinant gautus rezultatus matyti, kad su
stresu darbe socialiniai darbuotojai susiduria labai
daznai. Beveik visi jverCiy vidurkiai (iSskyrus tris)
virSija vidutine reikSme (3,00). Patiriamas stresas kelia
jtampa, kuri veikia socialiniy darbuotojy fizine ir psichine
sveikatg. Fiziniy simptomy stiprumg vienodai jaucia su
visomis socialinés rizikos grupémis dirbantys socialiniai
darbuotojai, tuo tarpu streso poveikj psichinei sveikatai
labiau jaucia socialiniai darbuotojai, dirbantys su
psichikos negalios asmenimis.

Gauti rezultatai patvirtina uzsienio autoriy mokslinés
literatGros Saltiniuose pateiktus tyrimy rezultatus, kurie
rodo, kad socialiniai darbuotojai, dirbantys su psichikos
negalios asmenimis, jaucia fizinj ir emocinj iSsekima,
nuolatinj stresg [1, 2, 3, 4].

StatistiSkai reikSmingas abiejy tiriamuyjy grupiy
palyginimy skirtumas nustatytas tik dviem atvejais
(socialiniai darbuotojai, dirbantys su psichikos negalios

asmenimis, dazniau patiria jtampg (p < 0,01) ir patiria
skausma, spaudimg po kratinkauliu (p <0,05)). StatistiSkai
reikSmingai skiriasi socialiniy darbuotojy nuomoné
apie darbiniy stresoriy poveikj jy psichinei sveikatai
(baimés bisenos (p < 0,01); nuolatiné jtampa (p < 0,01),
netikrumas dél ateities (p < 0,05), depresijos (p < 0,05),
nevilties basena (p < 0,05)). Gauti rezultatai leidzia
teigti, kad stresoriy poveikis psichinei sveikatai didesnis
socialiniy darbuotojy, dirbangiy su psichikos negalios
asmenimis, tuo tarpu poveikj fizinei sveikatai panasiai
jauCia abi tiriamujy grupés. StatistiSkai reikSmingas
rySys pastebétas tarp darbo stazo ir patiiamo streso
darbe (darbuotojy, dirbanciy jstaigoje nuo 3 iki 6 m.) ir
streso poveikio fizinei sveikatai (p < 0,05). Sio tyrimo
duomenys patvirtino socialinio darbuotojo kasdienés
veiklos sudétinguma, nuolatinj susiddrimg su stresu.
VisapusiSkai jvertinus socialiniy darbuotojy profesines
situacijas, jas galima apibddinti kaip sudétingas,
kintancias ir prieStaringas.

ISVADOS

Tyrimo metu nustatyta, kad socialinis darbas yra
tiesiogiai susijes su streso potyriu. Lyginant simptomy
sukeltg poveikj fizinei sveikatai tarp socialiniy darbuotojy,
dirban€iy su psichikos negalios asmenimis ir kitomis
socialinés rizikos grupémis, statistiSkai reikSmingo
skirtumo nenustatyta. StatistiSkai reikSmingas skirtumas

aptiktas lyginant psichologiniy simptomy raiSka.
Socialiniai darbuotojai, dirbantys su psichikos negalios
asmenimis, kur kas dazniau iSgyvena baime, nuolatine
jtampa, depresija, nevilties blsenas nei dirbantys su
kitos socialinés rizikos asmenimis.
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STRESS PREVALENCE IN SOCIAL WORK PRACTICE
WITH PEOPLE HAVING MENTAL DISORDERS

Brigita Kreiviniené, Sonata Mickuviené

Klaipéda University

SUMMARY

Social work is a new profession in Lithuania. Social work practice can be described as complex and heavy-duty, barely valued
in the society and the result of it is hardly predicted. It is credible that social workers in practise with people having mental disorders
encounter higher risk of stress prevalence compared to work with people having other social risks. However, this field has been
little investigated in Lithuania. Scientific studies of foreign authors brought to light that stress prevalence in social work practice with
people having mental disorders directly related to work overload, complexity of disability of clients [1], burnout [2], high professional
requirements, quality and availability of supervision at workplace, unclearness of professional boundaries [3], lack of skills and
knowledge [4].

The aim was to investigate stress prevalence in social work practice with people having mental disorders.

As many as 110 social work practitioners from Western region of Lithuania participated in the research. Quantitative research was
conducted using questionnaires. Statistical Package for the Social Sciences version 13.0 was applied for data procession. Research was
carried out from September 2010 to January 2011. All social workers participating in the research were divided into two groups:
working with people with mental disorders and working with people with other social risks. The results were compared in these
groups.

Research results revealed that stress prevalence in social work practice was rather common. Research results showed that the
same volume of physical symptoms was experienced by social workers in practice with all social risk groups, while greater volume
of psychical symptoms was experienced only by social workers in practice with people having mental disorders. Social workers in
practice with people having mental disorders more often experienced fear, constant tension, depression, desperation than social workers
working with other social risk groups. These findings confirm the results of researchers that social workers in practice with people having
mental disorders more often faced physical and emotional burnout and higher stress prevalence at workplace [1, 2, 3, 4].

Keywords: stress, disability, social work.
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THE USEFULNESS OF BACKWARD WALKING TRAINING IN
CARDIAC REHABILITATION

Jan Szczegielniak™? Iwona Kulik-Parobczy', Katarzyna Bogacz'?, Jacek Luniewski’

Opole University of Technology’
MSWiA Hospital in Glucholazy?

SUMMARY

Physical training is a basic component of cardiological rehabilitation programs. If applied systematically and with appropriately
adjusted workload, it results in increase in cardiological patients’ effort tolerance. The objective of this work was to evaluate the
usefulness of backward walking training for cardiac rehabilitation program.

The research included 90 patients (44 females, 46 males, mean age 69.8 * 2.1) after myocardial infarction, coronary artery bypass
graft (CABG) and percutaneous transluminal coronary angioplasty (PTCA), treated in MSWIA Hospital in Glucholazy. All patients
qualified for model D early rehabilitation. The patients were randomly divided into three groups. Group | was a control group with
standard model D early rehabilitation. Group Il had additional backward walking training once a day apart from standard model
D early rehabilitation program. Group Ill had additional forward walking training once a day apart from standard model D early

rehabilitation program. Both before and after training sessions, patients had blood pressure and heart rate measured.

Before rehabilitation program and after it was completed, all patients were given a 6-minute-walk test in compliance with current
standards. The results of initial and final tests were subjected to statistical analysis with the use of Shapiro-Wilk test, quartile analysis,
Wilcoxon test and Krusak-Wallis test. The level of statistical significance was established at p < 0.05.

The research showed significant increase in effort tolerance in cardiological patients within all three groups. Effort tolerance
increase was significantly higher after a 10-day rehabilitation program in the group where backward walking training was applied in

comparison with the other two groups.

Backward walking training might be a valuable support for a complex physiotherapy for cardiological patients.
Keywords: backward walking, cardiac rehabilitation, physiotherapy.

INTRODUCTION

Physical training is a basic component of cardiac
rehabilitation programs. If applied systematically and
with appropriately adjusted workload, it results in
increase in cardiological patients’ effort tolerance [1, 2, 3,
4]. Backward walking is comparable with forward running
and therefore this type of physical activity might be
useful in physiotherapy for effort tolerance improvement
purposes. Backward walking training may have positive

effects as it improves the functioning of cardio-vascular
system [5, 6, 7, 8]. Professional literature does not
provide any study on the influence of backward walking
training for cardiological patients.

Objective. The objective of this work was to evaluate
the usefulness of backward walking training for cardiac
rehabilitation program.

MATERIAL AND METHODS

The research included 90 patients (44 females, 46
males, mean age 69.8 + 2.1) after myocardial infarction,
coronary artery bypass graft (CABG) and percutaneous
transluminal coronary angioplasty (PTCA), treated in
MSWiA Hospital in Glucholazy between February 2010
and June 2010.

The patients were qualified for model D of early
rehabilitation. They were randomly divided into three
groups:

» Group | — control group — consisted of 30 patients

(11 females and 19 males), including 9 patients
after CABG, 9 patients after PTCA, 12 patients
after myocardial infarction. Their mean age was
69.9 + 8.1. In this group standard model D early
rehabilitation was applied.

* Group Il consisted of 30 patients (18 females

and 12 males), including 14 patients after CABG,
5 patients after PTCA, 11 after myocardial
infarction. Their mean age was 71.1 £ 5.5. In this
group additional backward walking training was
conducted once a day apart from standard model
D early rehabilitation program.

* Group Il comprised 30 patients (15 females and
15 males), including 13 patients after CABG, 8
patients after PTCA, 9 patients after myocardial
infarction. Their mean age was 68.4 + 9.7. In this
group additional forward walking training was
conducted once a day apart from standard model
D early rehabilitation program (Table 1).

Ten-day walking training involved walking backwards
continuously increasing the duration of the training
session — by 1 minute from day 1 to day 6 to achieve
the period of 6 minutes on the sixth day of rehabilitation.
Starting from day 7 to 10, the training time was no longer
extended and patients walked for 6 minutes daily. Both
before and after training sessions, patients’ heart rate
and blood pressure were measured. Training sessions
were conducted on the adequately adapted area of a
sports hall to ensure safety and comfort of the patients.

Before rehabilitation program and after it was
completed, all patients were given a 6-minute-walk test in
compliance with current standards [1, 9, 10]. The 6MWT
conducted before rehabilitation assessed patients’
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Table 1. Patients’ characteristics in particular groups

Group No of patients Female Male Mee;rleage CABG PTCA '\i/‘r:/f(;fs:i(iir?l
| 30 11 19 69.9 + 8.1 9 9 12
11 30 18 12 71.1 £ 5.5 14 5 11
1 30 15 15 68.4 + 9.7 13 8 9
Total 90 44 46 69.8 + 2.1 36 22 32

effort tolerance, whereas given after completing the
rehabilitation program, it allowed the assessment of the
effects of rehabilitation [11, 12, 13]. The results of initial
and final tests were subjected to statistical comparative
analysis. The analysis was conducted on the basis of
energy expenditure expressed in MET and distance
expressed in meters achieved in the 6 MWT.

To assess data distribution, the Shapiro-Wilk test
was used. Quartile analysis of MET values and distance
in particular groups of patients was applied. To calculate
the differences between each set of pairs Wilcoxon test
was used. The Krusak-Wallis test was used to examine
differences between all groups of patients. The level of
statistical significance was set at p < 0.05 for all tests.

RESULTS

Statistically significant deviations of the tested
MET parameters and distance from normal distribution
were observed. For this reason, the parameters were
presented as median distribution and nonparametric tests
were used to evaluate differences between analysed
groups (Table 2).

Table 2. Shapiro-Wilk test for MET values and distance
before and after physiotherapy

Parameter Measurement W indicator p value
Met, distance Before 0.9403 0.0005
After 0.9143 < 0.0001
Increase 0.8142 < 0.0001

Quartile analysis showed that patients from
Group | achieved average energy expenditure value of
2.71 MET before rehabilitation, whereas after a 10-day
rehabilitation, energy expenditure amounted to 2.83
MET. Average distance value before rehabilitation in
Group | was 359 m and after rehabilitation — 384 m.

Patients from Group Il achieved average energy
expenditure value of 2.70 MET before rehabilitation,
whereas after a 10-day rehabilitation, energy expenditure
amounted to 2.93 MET. Average distance value
before rehabilitation in Group Il was 358 m and after
rehabilitation — 405 m.

Patients from Group Il achieved average energy
expenditure value of 2.66 MET before rehabilitation,
whereas after a 10-day rehabilitation, energy expenditure
amounted to 2.86 MET. Average distance value in
Group Il was 349 m before rehabilitation and after
rehabilitation — 391 m. (Table 3).

Statistically significant differences relating to MET
values or distance were not observed between groups
of patients in the research before rehabilitation. After
rehabilitation, statistically significant differences of MET
values and distance were observed between Groups |
and II. Differences in MET values and distance between
Groups | and lll as well as Il and lll were on the limit of
statistical significance (Table 4).

Table 3. Quartile analysis of MET values and distance before and after physiotherapy

DISTANCE MET
GROUP
Minimum | | kwartyl | Mediana | lll kwartyl | Maximum [Minimum | | kwartyl | Mediana | Ill kwartyl | Maximum

Before 181 314 359 380 414 1.86 2.50 2.71 2.81 2.97

| After 220 338 384 396 463 2.05 2.61 2.83 2.89 3.21
Difference 5 13 20 24 74 0.03 0.06 0.10 0.12 0.35
Before 232 330 358 385 463 1.86 2.50 2.71 2.81 2.97

Il After 258 383 405 431 521 2.05 2.61 2.83 2.89 3.21
Difference 16 29 39 58 120 0.03 0.06 0.10 0.12 0.35
Before 232 319 349 390 466 2.10 2.52 2.66 2.86 3.22

1l After 235 375 391 433 536 2.12 2.79 2.86 3.06 3.55
Difference 3 14 25 51 158 0.01 0.07 0.12 0.24 0.75
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Table 4. Differences between particular groups before and
after physiotherapy (Wilcoxon Test)

On completing the rehabilitation program,
statistically significant differences of tested parameter
values between all groups were observed (p < 0.0001).

Compared o . -
" Measurement | W indicator | p value Research showed that backward walking training led to
groups . 3
the increase in effort tolerance and enabled the tested
before 4155 0.6151 cardiological patients to cover significantly longer
land Il after 256.5 0.0043 distance. Values of parameters indicating distance and
- energy expenditure after completing rehabilitation were
fhcrease 141.5 < 0.0001 | sjgnificantly higher in Group Il in comparison with Groups
before 387.0 0.6128 I and Ill (Table 5).
Iand IlI after 302.0 0.0673 . .
Table 5. Krusak-Wallis test for MET and distance
increase 317.5 0.1124 . 5
MET, distance Indicator X, p value
f 436. .
before 365 0-8033 Before 0.38 0.8267
I 1l fi 454. .5964
and atter >4 0-596 After 8.00 0.0183
i 543.5 0.0556
inerease Increase 18.2 < 0.0001
DISCUSSION

Earlier research related to the influence of backward
walking on functional body state confirmed its versatile
character for improving physical condition [14, 15, 16,
17]. Research conducted by Yea Ru Yang in China in
2005 on a group of patients after haemorrhagic stroke
confirmed that complementing standard walking training
with backward walking improved walk cycle parameters.
After a 3-week training, Ru Yang achieved a significantly
higher improvement of walk parameters (walk pace,
step frequency per minute, step length, symmetry of
walk) than in standard forward walking training. Average
pace of walking in the group where this type of training
was used was significantly higher than in the group who
underwent standard physiotherapy complemented with
forward walking training [18].

T. W. Flynn (1994) compared physiological reaction
of cardio-vascular system to two forms of locomotion,
i. e. forward walking and backward walking as well as
forward running and backward running. He claimed that
backward walking was comparable with forward running.
It can be assumed that this form of physical activity might
be used to improve cardio-respiratory efficiency level
[19].

Backward walk is a strong stimulus for central
nervous system. During limited telereception control
time of backward walking, proprioceptive reception
increases leading to the intensification of muscle system
activity necessary for neuro-motor control preventing a
person moving backwards from falling. B. Wnuk (2005)

claimed that backward walking training most effectively
prevents effort tolerance decrease in patients after aortic
aneurysm surgery [20].

Further research is being carried out using backward
walking in various conditions (unstable surface, water
environment). Backward walking, and interrelated
negative activity (muscle function with minority of excentric
contractions), is not commonly used in physiotherapy.
So far, physical training has more commonly included
positive muscle activity.

It seems that backward walking training might be of
high preventive value in case of cardiological patients
as it leads to the improvement in effort tolerance and
better life quality. Nevertheless, further research into the
assessment of backward walking efficiency in complex
cardiac physiotherapy is required.

CONCLUSIONS

1. The research showed efficiency of cardiac
rehabilitation in all tested groups.

2. The research showed significantly higher effort
tolerance increase after 10-day rehabilitation in the
group where backward walking training was applied
in comparison with the other two groups.

3. Backward walking training might be a valuable
element complementing complex physiotherapy for
cardiological patients.
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VAIKSCIOJIMO ATBULOMIS PRATYBU NAUDA SIRDIES LIGU
REABILITACIJOS METU

Jan Szczegielniak™?, Iwona Kulik-Parobczy', Katarzyna Bogacz'? Jacek Luniewski’

Opolés technologijos universitetas’
Lenkijos vidaus reikaly ir administracijos ministerijos Glucholazy ligoniné?

SANTRAUKA

Fizinis ugdymas yra svarbiausias Sirdies ligu reabilitacijos programy komponentas. Sistemingai taikant tinkama fizinj kravj, galima
reikSmingai pagerinti ligoniy tolerancija jam. Tyrimo tikslas — jvertinti vaik$c¢iojimo atbulomis pratyby naudinguma Sirdies ligy
reabilitacijos programose.

Buvo tiriama 90 Lenkijos vidaus reikaly ir administracijos ministerijos Glucholazy ligoninés ligoniy (44 moterys ir 46 vyrai,
vidutinis amZius — 69,8 = 2,1 m.) po miokardo infarkto, vainikiniy arterijy Suntavimo ir perkutaninés transliuminalinés angioplastikos.
Visi ligoniai atitiko D tipo ankstyvosios reabilitacijos reikalavimus. Jie atsitiktiniu badu suskirstyti j tris grupes. Pirma grupé buvo
kontrolineg, ir jai buvo taikyta standartiné D tipo ankstyvoji reabilitacija. Antra grupé be standartinés D tipo ankstyvosios reabilitacijos
karta per diena treniravosi vaik$cioti atbulomis. Trecia grupé be standartinés D tipo ankstyvosios reabilitacijos karta per diena treniravosi
vaikscioti j priekj. Prie$ kiekvienas pratybas buvo matuojamas ligoniy kraujosptdis ir pulsas.

Pries reabilitacijos programa ir po jos visi ligoniai atliko 6 minuciy vaik3¢iojimo testa pagal patvirtintus standartus. Pradinio ir
galutinio testo rezultatai buvo analizuojami statistiniais metodais taikant Shapiro-Wilk testa, kvartilés analize, Wilkoxon testq ir Krusak-
Wallis testa. Pasirinktas reikSmingumo lygmuo — p < 0,05.

Tyrimo rezultatai parodé reikdminga kardiologiniy ligoniy tolerancijos fiziniams kraviams padidéjima visose trijose grupése.
Lyginant su kitomis grupéemis, desimta reabilitacijos diena tolerancija kriviams reikSmingai padidéjo toje grupeje, kuri treniravosi
vaikscioti atbulomis.

Vaiks¢iojimo atbulomis pratybos gali reiksmingai papildyti sudétingas kardiologiniy ligoniy fizioterapijos programas.

Raktazodziai: vaiks¢iojimas atbulomis, Sirdies ligu reabilitacija, fizioterapija.
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REIKALAVIMAI AUTORIAMS
1. Bendroji informacija

Zurnale spausdinami originaliis straipsniai, kurie nebuvo skelbti kituose mokslo leidiniuose (i§skyrus konferencijy
teziy leidiniuose). Mokslo publikacijoje skelbiama medziaga turi buti nauja, teisinga, tiksli (eksperimento duomenis
galima pakartoti, jie turi buti ivertinti), aiskiai ir logiSkai iSanalizuota bei aptarta. Pageidautina, kad publikacijos
medziaga jau biity nagrinéta mokslinése konferencijose ar seminaruose.
1.2. Originaliy straipsniy apimtis — iki 10, apzvalginiy — iki 15 puslapiy. Autoriai, norintys spausdinti apzvalginius
straipsnius, ju anotacija turi i$ anksto suderinti su redaktoriy kolegija.
1.3. Straipsniai skelbiami lietuviy arba angly kalba su iSsamiomis santraukomis lietuviy ir angly kalbomis.
1.4. Straipsniai recenzuojami. Kiekviena straipsni recenzuoja du redaktoriy kolegijos nariai arba ju parinkti
recenzentai (ne redaktoriy kolegijos nariai).
1.5. Autorius (recenzentas) gali turéti slaptos recenzijos teisg. Dél to jis isp€ja vyriausiaji redaktoriy laiske, atsiystame
kartu su straipsniu (recenzija).
1.6. Du rankrascio egzemplioriai ir diskelis siunciami zurnalo ,,Reabilitacijos mokslai: slauga, kineziterapija,
ergoterapija“ redaktoriy kolegijos atsakingajai sekretorei Daivai Imbrasienei Siais adresais:
reabilitacijosmokslai@]lkka.lt
Lietuvos kiino kultiiros akademija, Sporto g. 6, LT-44221 Kaunas
1.7. Zinios apie visus straipsnio autorius — trumpas curriculum vitae. Autoriaus adresas, elektroninis adresas, faksas,
telefonas.
1.8. Gaunami straipsniai registruojami. Straipsnio gavimo pastu data nustatoma pagal Kauno pasto zymekl;.

2. Straipsnio struktiiros reikalavimai

2.1. Titulinis lapas.

2.2. Santrauka (ne maziau kaip 2000 spaudos zenkly, t. y. visas puslapis) lietuviy ir angly kalba. Santraukose
svarbu atskleisti moksling problema, jos aktualuma, tyrimo tikslus, uzdavinius, metodus, pateikti pagrindinius tyrimo
duomenis, ju aptarima (lyginant su kity autoriy tyrimy duomenimis), i§vadas.

2.3. RaktaZodziai. 3—5 informatyviis zodziai ar frazés.

2.4. Ivadiné dalis. Joje nurodoma tyrimo problema, jos iStirtumo laipsnis, sprendimo naujumo argumentacija
(teoriniy darby), pazymimi svarbiausi tos srities mokslo darbai, tyrimo tikslas.

2.5. Tyrimo metodai ir tiriamieji. Tyrimo metodai ir organizavimas turi biiti aiskiai ir logiskai iSdéstyti. Aprasomi
originallis tyrimo metodai, pagrindziamas juy pasirinkimas. Jau paskelbti tyrimo metodai turi biiti apraSyti trumpai
ir pateikiami atitinkami literatliros Saltiniai. Nurodoma aparatiira (jei ji naudojama). Statistiniai tyrimo duomeny
analizés metodai apraomi i§samiai. Zmoniy tyrimai turi biti atlikti remiantis Helsinkio deklaracijos principais.

2.6. Tyrimo rezultatai. Tyrimo rezultatai turi biiti pateikiami nuosekliai ir logiskai, nekartojant metodikos. Duomenys
tekste neturi kartoti duomeny lentelése ir paveiksluose. Pateikiamas statistinis gauty rezultaty patikimumas.

2.7. Rezultaty aptarimas. Sioje dalyje pateikiamos tik autoriaus tyrimy rezultatais paremtos i$vados. Tyrimo
rezultatai ir iSvados lyginami su kity autoriy skelbtais atradimais, jvertinami ju tapatumai ir skirtumai. Reikia vengti
kartoti tuos faktus, kurie pateikti tyrimy rezultaty dalyje. ISvados turi biiti formuluojamos aiskiai ir logiskai, vengiant
tusciazodziavimo.

2.8. ISvados.

2.9. Literatara. Cituojami tik publikuoti mokslo straipsniai (iSimtis — apginty disertacijy rankrasciai). | sarasa
itraukiami tik tie Saltiniai, i kuriuos yra nuorodos straipsnio tekste. Pageidautina: originaliuose mokslo straipsniuose
nurodyti ne daugiau kaip 15 Saltiniy; apzvalginiuose — ne daugiau kaip 30.

3. Straipsnio jforminimo reikalavimai

3.1. Straipsnio tekstas turi buti iSspausdintas kompiuteriu vienoje standartinio (210 x 297 mm) formato balto
popieriaus lapo puséje, intervalas tarp eiluc¢iy 6 mm (1,5 intervalo), Srifto dydis 12 pt. Parastés: kairéje — 3 cm,
desinéje, virsuje ir apacioje — po 2 cm. Puslapiai numeruojami virSutiniame deSiniajame kraste, pradedant tituliniu
puslapiu, kuris pazymimas pirmu numeriu (1).
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3.2. Straipsnis turi biiti suredaguotas, spausdintas tekstas patikrintas. Pageidautina, kad autoriai vartoty tik
standartinius sutrumpinimus bei simbolius. Nestandartinius galima vartoti tik pateikus ju apibrézimus toje straipsnio
vietoje, kur jie {rasyti pirma karta. Visi matavimy rezultatai pateikiami tarptautinés SI vienety sistemos dydziais.
Straipsnio tekste visi skaiciai iki deSimt imtinai raSomi zodziais, didesni — arabiskais skaitmenimis.
3.3. Tituliniame straipsnio puslapyje pateikiama: a) trumpas ir informatyvus straipsnio pavadinimas; b) autoriy
vardai ir pavardés; c) institucijos bei jos padalinio, kuriame atliktas darbas, pavadinimas ir adresas; d) autoriaus,
atsakingo uz korespondencija, susijusia su pateiktu straipsniu, vardas, pavardé, adresas (jstaigos, kurioje dirba),
telefono (fakso) numeris, elektroninio pasto adresas. Jei autorius nori turéti slaptos recenzijos teisg, pridedamas
antras titulinis lapas, kuriame nurodomas tik straipsnio pavadinimas. Tituliniame lape turi biiti visy straipsnio autoriy
parasai.
3.4. Santraukos lietuviy ir angly kalbomis pateikiamos atskiruose lapuose. Tame paciame lape surasomi raktazodziai.
3.5. Lentelé turi turéti eilés numerj (numeruojama ta tvarka, kuria pateikiamos nuorodos tekste) ir trumpa antraste.
Visi paaiskinimai turi buti straipsnio tekste arba trumpame prierase, iSspausdintame po lentele. Lentelése vartojami
simboliai ir sutrumpinimai turi sutapti su vartojamais tekste. Lentelés vieta tekste turi biiti nurodyta kairéje parastéje
(piestuku).
3.6. Paveikslai suzymimi eilés tvarka arabiskais skaitmenimis. Pavadinimas raSomas po paveikslu, pirmiausia
pazymint paveikslo eilés numeri, pvz.: 1 pav. Paveikslo vieta tekste turi buiti nurodyta kairéje parastéje (pieStuku).
Paveiksla prasytume pateikti atviru formatu (kad galima biity redaguoti).
3.7. Literatiiros sarase Saltiniai numeruojami citavimo tvarka, tekste lauztiniuose skliaustuose nurodomas cituojamo
Saltinio numeris. Pateikiant Zurnalo (mokslo darbuy) straipsni, turi biiti nurodoma:

a) autoriy pavardés ir vardy inicialai (po pavardés);

b) zurnalo i§leidimo metai;

c) tikslus straipsnio pavadinimas;

d) pilnas zurnalo pavadinimas;

e) zurnalo tomas, numeris;

f) atitinkami puslapiy numeriai.
Jeigu straipsnio autoriy daugiau kaip penki, pateikiamos tik pirmy trijy pavardés priduriant ,,ir kt.“.
ApraSant knyga, nurodomas autorius(-iai), knygos pavadinimas, knygos leidéjas (institucija, miestas), metai.

Literatiiros apraso pavyzdZiai:

1. Skurvydas, A. (2008). Senasis ir naujasis mokslas. Vilnius: Lietuvos sporto informacijos centras. P. 45-52.

2. Stropus, R., Tamasauskas, K. A., Pauziené, N. (2005). Zmogaus anatomija: vadovélis. ~ 2-as papild. pat. leid.
Kaunas: Vitae Litera.

3. Dudoniené, V., Krutulyté, G., Vas¢enkovas, J. (2007). Ergonominés intervencijos poveikis létiniam dirban¢iyju
kompiuteriu kaklo, ranky ir nugaros skausmui. Lietuvos bendrosios praktikos gydytojas, 11 (3), 174-178.
Prieiga internetu: <http://wwwbpg.lt>

4. Ramanauskiené, 1., Skurvydas, A., Brazaitis, M., Sipavi¢iené, S., Ruzgiené, M. (2006). Motery ir vyry blauzdos
tiesiamyjy ir lenkiamyjy raumeny susitraukimo funkcijos priklausomybé nuo temperatiros. Biomedicininé
inZinerija: tarptautinés konferencijos pranesimy medziaga (pp. 179-183). Kaunas: Technologija.

5. Juodzbaliené, V. (2006). Alkiinés biomechanika. K. Muckus, Biomechanikos pagrindai. Kaunas: Lietuvos
kiino kulturos akademija. P. 169—174.

6. Dudoniené, V., Krutulyté, G., Samsoniené, L., Svediené, L., Valatkien¢, D. (2007). 11-12 mety moksleiviy
laikysenos vertinimas pagal W. W. K. Hoeger vizualinio laikysenos vertinimo metodika. Visuomenés sveikata,
1 (36), 16-20.

7. Dudoniené, V. (2000). Fiziniy pratimy ir Sildymo poveikis raumens funkcijai: daktaro disertacija. Kaunas.
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INFORMATION TO AUTHORS

1. General information

1.1. All papers submitted to the journal should contain original research not previously published (except abstracts,
preliminary report or in a thesis). The material published in the journal should be new, true to fact and precise.
The methods and procedures of the experiment should be identified in sufficient detail to allow other investigators
to reproduce the results. It is desirable that the material to be published should have been discussed previously at
conferences or seminars.
1.2. Original articles — manuscripts up to 10 printed pages, review articles — manuscripts up to 15 printed pages.
Authors who wish to write a review article should correspond with the Editors regarding the appropriateness of the
proposed topic and submit a synopsis of their proposed review before undertaking preparation of the manuscript.
1.3. Articles will be published in the Lithuanian or English languages with comprehensive resumes in English and
Lithuanian.
1.4. All papers, including invited articles, undergo the regular review process by at least two members of the Editorial
Board or by expert reviewers selected by the Editorial Board.
1.5. The author (reviewer) has the option of the blind review. In this case the author should indicate this in his letter
of submission to the Editor-in-Chief. This letter is sent along with the article (review).
1.6. Two copies of the manuscript and floppy disk should be submitted to Daiva Imbrasiené, the Executive Secretary
of the journal “Rehabilitation Science: Nursing, Physical therapy, Occupational Therapy” to the following address:
reabilitacijosmokslai@lkka.lt
Lithuanian Academy of Physical Education, Sporto str. 6, LT-44221, Kaunas, LITHUANIA
1.7. Data about all the authors of the article — short Curriculum Vitae. The address, e-mail, fax and phone of the
author.
1.8. All papers received are registered. The date of receipt by post is established according to the postmark of the
Kaunas post-office.

2. Requirements set for the structure of the article

2.1. The title page.

2.2. The abstract (not less than 2000 characters without spaces, i. e. the complete page) in English and Lithuanian. It
is important to reveal the scientific problem, its topicality, the aims of the research, its objectives, methods, to provide
major data of the research, its discussion (in comparison with the research data of other authors) and conclusions.
2.3. Keywords: from 3 to 5 informative words or phrases.

2.4. Introduction. It should contain a clear statement of the problem of the investigation, the extent of its solution,
the new arguments for its solution (for theoretical papers), most important papers on the subject, the purpose of the
study.

2.5. Research methods. In this part the methods of the research should be stated. If the methods of the investigation
used are not well known and widely recognised the reasons for the choice of a particular method should be stated.
References should be given for all non-standard methods used. The methods, apparatus and procedure should be
identified in sufficient detail. Appropriate statistical analysis should be performed based upon the experimental design
carried out. Research including human subjects must be carried out keeping to the Ethical Principles for Medical
Research developed by World Medical Association Declaration of Helsinki.

2.6. Results of the study. Findings of the study should be presented coherently and logically not repeating research
methods. The data in the text should not repeat the data in the tables and figures. The statistical significance of the
findings when appropriate should be denoted.

2.7. Discussion of the results of the study. The discussion section should emphasise the original and important
features of the study, and should avoid repeating all the data presented within the results section. Incorporate within
the discussion the significance of the findings, and relationship(s) and relevance to published observations. Authors
should provide conclusions that are supported by their data. The conclusions provided should be formulated clearly
and logically avoiding excessive verbiage.

2.8. Conclusions.

2.9. References. Only published material (with the exception of dissertations) and sources referred to in the text of
the article should be included in the list of references. It is desirable that there should not be more than 15 references
for original investigations and 30 references for review articles.
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3. Requirements for the preparation of manuscripts

3.1. Manuscripts must be typed on one side of white standard paper (210 x 297 mm) with the interval between lines
6 mm (1.5 line spaced), with a character size at 12 points, with a 3 cm margin on the left, 2 cm — on the right, at the
top and at the bottom of the page. Pages are numbered in the upper right-hand corner beginning with the title page
numbered as page 1.

3.2. The manuscript should be edited, clear and grammatically correct. The typed text should be carefully
checked for errors. It is recommended that only standard abbreviation and symbols be used. All abbreviations should
be explained in parentheses after the full written-out version of what they stand for on their first occurrence in the
text. Non-standard special abbreviations and symbols need only to be defined at first mention. The results of all
measuring and symbols for all physical units should be those of the System International (S.I) Units. In the text of the
article all numbers up to ten are to be written in words and all numbers starting from eleven on — in Arabic figures.
3.3. The title page should contain: a) a short and informative title of the article; b) the first names and family names
of the authors; c) the name and the address of the institution and the department where the work has been done; d) the
name, address, phone and fax number, E-mail number, etc. of the author to whom correspondence should be sent. If
a blind review is requested a second title page that contains only the title is needed. The title page should be signed
by all authors of the article.

3.4. Resumes in the Lithuanian and English languages are supplied on separate sheets of paper. This sheet also
should contain keywords.

3.5. Every table should have a short subtitle with a sequential number given above the table (the tables are numbered
in the same sequence as that of references given in the text). All explanations should be in the text of the article or in
a short footnote added to the table. The symbols and abbreviations given in the tables should coincide with the ones
used in the text. The location of the table should be indicated in the left-hand margin.

3.6. All figures are to be numbered consecutively giving the sequential number in Arabic numerals, e. g., Figure
1. The location of the figure should be indicated in the left-hand margin of the manuscript. The figures should be
presented in open file formats so that they could be edited.

3.7. The sources in the reference list are numbered in the order they appear in the text, and in the text each reference
is indicated in the form of a number enclosed in square brackets.

For journal articles the following information should be included: a) authors’ names (surnames followed by initials),
b) the date of publication, c) the title of the article with the same spellings and accent marks as in the original, d) the
journal title, e) the volume number, and f) inclusive page numbers. When five or more authors are named, list only the
first three adding “et al.”

In the case when there are several references of the same author published at the same year, they must be marked by
letters, e. g. 1990 a, 1990 b, etc. in the list of references and in the article, too.

For books the chapter title, chapter authors, editors of the book, publisher’s name and location should be also included.

Examples of the correct format are as follows:

1. Lundy-Ekman, L. (2007). Neuroscience: Fundamentals for Rehabilitation. 3rd edition. Philadelphia, PA:
W. B. Saurnders Co.

2. Neumann, D. A. (2002). Kinesiology of the Musculosceletal System.: Foundations for Physical Rehabilitation.
St. Louis: Mosby, Inc.

3. Skurvydas, A., Sipaviciené, S., Krutulyté, G. et al. (2006). Dynamics of indirect symptoms of skeletal muscle
damage after stretch-shortening exercise. Journal of Electromyography and Kinesiology, 6 (6), 629-636.
Internet link: <http://www.elsevier.com>

4. Amasay, T., Andrew, R., Karduna, J. (2009). Scapular kinematics in constrained and functional upper extremity
movements. Journal of Orthopaedic and Sports Physical Therapy, 39 (8), 618—627.

5. Birzinyté, K., Satkunskiené, D., Skyriené, V. et al. (2005). Adapted physical activity in water for stroke survivors.
15th International Symposium Adapted Physical Activity: “A. P. A.: A Discipline, A Profession, An Attitude”:
Book of Abstracts. Verona, Italy, 5-9, July (p. 235).

6. Bagdziuté, E. (2009). Physical Therapy for Children after Traumatic Brain Injury: Factors Influencing the
Recovery of Cognitive and Motor Functions: PhD Thesis. Kaunas.

7. Linton, S.J. (2006). A cognitive-behavioral therapy program for spinal pain. In C. Liebenson (Ed.), Rehabilitation
of the Spine: A Practioner’s Manual. Lippincott Williams & Wilkins. P. 741-750.
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Susan L. Edmond

sanariu
mnmllzaclla

TECHNIKOS SKIRTOS GALUNIU SANARIAIVIS
IR STUBURUI

ANTRASIS LEIDIMAS

Knygos tikslas — pateikti dazniausiai naudojamas kinezitera-
peuty tyrimo, vertinimo ir gydymo strategijas ir technikas gy-
dant mobilizacija, manipuliacija griau€iy raumeny sistemos
sutrikimus.

Tai vienintelé tokio pobudzio knyga, kurioje pateikiama daug
informacijos apie stuburg ir artrokinematinius judesius,
kiekvieno skyriaus pradzioje informuojama apie naujausiais
moksliniais tyrimais pagrjstas efektyvias procediras. Kny-
goje rasite papildomas, V laipsnio (smagio) ir poizometrinés
relaksacijos mobilizacijos technikas bei kontraindikacijas, at-
sargumo priemones ir indikacijas mobilizuojamam sgnariui.
Mobilizacijos, manipuliacijos technikos pateikiamos su vaiz-
do medziaga (DVD — ROM), prie kiekvienos nuotraukos yra
sgnario mobilizacijos apraSymas, tai padeda geriau suprasti
procedirg ir jg atlikti.



Clinical

Neurodynamics

This book takes the reader from neural
tension to neurodynamics. It is for the
clinician who requires a practical
understanding of the fundamentals,
advances and finer details of
neurodynamics and neural mobilisation

in relation to the musculoskeletal system.

Covering theoretical neurodynamics in
the early part of the book, the author
then describes and demonstrates a
system of how to work out patient
problems; including:

o classifications of specific dysfunc’uons

e how to plan a safe and appropriate
physical examination and treatment

e how not to provoke pain and yet still
have a beneficial effect

e how to establish whether the nervous
system is abnormal

e how to construct a treatment regime
using a progressive system of
mobilisation techniques.

In a unique approach this author
provides a new system of examination
and treatment of musculoskeletal
disorders such as headache, neck pain,
nerve root disorders, carpal tunnel
syndrome, low back pain and heel pain
syndrome, amongst others.

A new system of

musculoskeletal
treatment

Features:

e New CD showing movement of
nerves in real time

¢ New movement diagram enabling
clinicians to integrate
musculoskeletal and neural
mechanisms

e New system for determining
examination and treatment based
on neurodynamics and
neuropathodynamics

¢ Neurodynamic sequencing shown
with options in assessment and
treatment

e New diagnostic categories of
specific dysfunctions based on
neuropathodynamics

e Assessment and treatment
techniques and progressions
explained in detail and pictorially

Clinical Neurodynamics offers new
practical solutions for therapists dealing
with musculoskeletal pain disorders
that involve the nerve root and
peripheral nerve.
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What are neuromuscular techniques?

Neuromuscular techniques (NMT) offer an efficient and
proven method of soft tissue manipulation involving
thumb/finger application. They can be used to assess and
treat myofascial dysfunction - to improve general function,
to release muscular tension and, most specifically, to assist
in the elimination of myofascial trigger point activity.

How can NMT be used?

Local soft tissue dysfunction has a significant relationship
to pain and more general musculoskeletal dysfunction;
NMT can be used to assess such changes and to treat and
normalise hypertonicity and/or fibrotic changes. It can also
be applied to prepare joints for subsequent manipulative
attention.

About this new edition :

This revised and expanded edition of this superb text
covers the history, rationale and detailed descriptions of
that class of soft tissue manipulation methods known
collectively as neuromuscular techniques (NMT). It provides
a common language for all bodywork therapists and
acupressure practitioners and is intended to help them to
make precise and systemic evaluations of soft tissue
problems. Now supported by a CD-ROM, which includes
video footage of the author applying the techniques
described in the book, the package provides the latest
information on their use and application.

Key features of this new edition

= Aims to facilitate rapid, accurate identification of local soft
tissue dysfunction

« Describes a clear set of treatment options for all
bodyworkers

* Details both European and American versions of NMT

* Includes guidance on the NMT approach to the treatment
of both fibromyalgia and abdominal dysfunction

* Provides a link between bodywork and acupressure
approaches

« Gives important clinical guidance on the use of trigger
points in treating lymphatic dysfunction

» Discusses hyperventilation, pain and NMT

* New chapter by Professor Dennis Dowling details the
progressive inhibition of neuromuscular structures in the
treatment of pain

* Includes CD-ROM with video clips to demonstrate how
to apply the techniques as well as a complete electronic
version of the text.

Modern Neuromuscular Techniques is one of a series of
three books on Advanced Soft Tissue Techniques written
by Leon Chaitow. The others are Muscle Energy
Techniques and Positional Release Techniques. All three
provide an invaluable guide and resource for all
professionals involved in the management of pain, sports
injuries and repetitive strain.

About the Author

Leon Chaitow, Senior Lecturer, University of
Westminster, London, is an internationally known and
respected lecturer, writer and osteopathic practitioner. He
is the author of two other books in the series Advanced
Soft Tissue Techniques (Muscle Energy Techniques and
Positional Release Techniques). All the books in this series
are published with a supporting CD-ROM. Additional

. books by the author include Palpation Skills, a book about

assessment and diagnosis through touch; Cranial
Manipulation Theery and Practice, which presents the
latest thinking on the use of this valuable technique
together with the latest research evidence to support its
use; and Fibromyalgia Syndrome: A Practitioner’s Guide to
Treatment, which gives a multidisciplinary perspective on
the management and treatment of fibromyalgia syndrome.
All these books are supported by one or more videos,
which may be purchased separately from the books. In
collaboration with Judith DeLany he has co-authored
Clinical Application of Neuromuscular Techniques Volume
1. The Upper Body and Volume 2. The Lower Body. He has
also co-authored a book on Multidisciplinary Approaches
to Breathing Pattern Disorders. Leon Chaitow is the Editor
of Churchill Livingstone’s Journal of Bodywork and
Movement Therapies.



