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LIDZSVARA PROBLEMU IDENTIFICESANAS
PAMATOJUMS UN IESPEJAS SKOLA

SUBSTANTIATION AND OPPORTUNITIES OF IDENTIFICATION OF
BALANCE PROBLEMS AT SCHOOL
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Abstract. The number of children who have different health problems is increasing in Latvia.
Due to these disorders there may appear disturbances, which are sometimes not sufficiently
regarded. Balance disorders can affect not only children and adolescents’ health, but also the
socialization in society. Consequently, balance disorder diagnosis and correction becomes a
topical issue.

The aim of the article is basing on the analysis of literature, to justify the need for the use of
innovative technologies in a timely identification of learners’ balance problems.
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Introduction

Latvija satraucosi ir dati par b&rnu un pusaudzu veselibu. Statistika liecina,
ka profilaktisko apskasu rezultata 2013. gada II veselibas grupa (beérni ar
hronisku saslimSanu attisttbas draudiem, akiitas saslimSanas norit ar
komplikacijam utt.) tika iedaliti 38,2 % bérnu vecuma no 3 lidz 14 gadiem un
38,7 % vecuma no 15 lidz 17 gadiem (Bérni Latvija, 2014). Apgustot macibu
saturu, Sie skoléni veselibas problému d€] saskaras ar griittbam un viniem
nepiecieSams (psihologu, logopédu, rehabilitologu u.c.) atbalsts. Diemzel skolas
vini to biezi nesanem vai sanem nepietickami, un lidz ar to viniem neizdodas
vispusigi attistit savas sp€jas un ieklauties socialaja vidé (Kaulina u.c., 2013).

Dazado saslimSanu vai traumu rezultata bérniem un pusaudziem rodas
lidzsvara koordinéSanas problémas (Agrawal et al., 2009; Greve et al., 2013;
Portfors-Yeomans & Riach, 2008; Potaga, 2001), kas ieilgstot noved pie
diskomforta, sapju sindroma attistibas un funkciju ierobeZojuma, jo izraisa gan
muskulu un sai$u, gan locitavu un kaulu neadekvatu noslodzi (Smite, 2013). Ir
pétijumi (Deconinck et al., 2010; Zijlstra, et al, 2010), ka pat nelieli Iidzsvara
trauc€jumi mazina individa mobilitati un ietekmé vina fizisko aktivitati
(pieméram, samazinas sp&ja veikt ikdienas darbibas) un psihosocialo darbibu
(piem€ram, mazinas sociala aktivitate, kas smagakos gadijumos noved pat pie
socialas izolacijas). Lidz ar to Sie trauc€umi klust ne tikai par b&rna un
pusaudza, vina gimenes, mediku, bet ari sabiedribas, tostarp izglitibas iestades
problému, kurai nepiecieSams rast risinajumus.
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Rézeknes Augstskolas Personibas Socializacijas pétijumu institiits ir
uzsacis Valsts pétijjumu programmas (VPP) ,Inovativi risinajumi socialaja
telerehabilitacija ~ Latvijas  skolas  ieklaujoSas  izglitibas  konteksta”
(INOSOCTEREHI) istenosanu sadarbiba ar Latvijas Universitati, Liepajas
universitati un Rigas Tehnisko universitati.

Programmas specifiskie merki saistas ar situacijas izpéti par skolénu (12-
13.g) ar lidzsvara koordinacijas trauc€jumiem un no ta izrietoSo seku, taja skaita
individa mobilitates, fiziskas un socialas aktivitates samazinasanos sabiedribas
ilgtsp€jigai attistibai un sabiedribas veselibas uzlaboSanai ieklaujosas izglitibas
konteksta un jaunu prototipu: e- platformas, inovativas metodikas (pieeju,
metozu, tehniku, papeémienu) bému ar Ilidzsvara trauc€jumiem socialajai
rehabilitacijai izstradi jaunu pakalpojumu aprob&Sanai un nodroSinasanai
ieklaujosas izglitibas konteksta. Programmas ilgums ir Iidz 31.12.2017.gadam.

Raksta meérkis - balstoties uz literatiras analizi, pamatot inovativu
tehnologiju izmanto$anas nepiecieSsamibu savlaiciga skolénu lidzsvara problemu
identificéSana.

Pétijumi par lidzsvara traucejumiem
Research on balance disorders

Lidzsvars ir sp€ja saglabat kermeni vertikala stavoklt visas dienas garuma.
Statiski ta ir sp&ja saglabat atbalstu ar minimalu kustibu, bet dinamiski - sp&ja
veikt uzdevumus, saglabajot stabilu poziciju (Bressel, 2007). Lidzsvaru defingé
ar1 ka speju saglabat savu balsta un kustibu aparatu statistiska stavokli, spgju
efektivi darboties un kontrolét pozu kustibas laika, sp€ju stabilizét brivas
kustibas un reagét uz argjiem kairinatajiem, ka koordinaciju izpausmes formu,
uzsverot sp&ju kontrolét un saglabat kermena pozas stabilitati, veicot dazadas
motoras darbibas (Krauksts, 2003).

Bérni un pusaudzi biezi saskaras ar lidzsvara problemam. DiemZg€l ne
vienmer tam tiek pieversta pietickama uzmaniba, jo [idzsvara traucgjumi var biit
sekundari pie dazadam saslimSanam. Viedokli, cik biezi un kados gadijumos
bérniem verojami lidzsvara trauc€jumi, atskiras. D. Jelsma et al. (2014) uzskata,
ka lidzsvara traucg€jumi skar 2-7% bérnu. R.Niemensivu et al. (2006) uzskata, ka
ar So problemu, kas var izpausties ka reibonis, nestabilitate, neveikliba vai pat
motora aizture, saskaras 8 % bérnu vecuma no viena lidz piecpadsmit gadiem.
Citos avotos minéts, ka koordinacijas trauc€jumi skar apmeram 6% pirmskolas
vecuma bérnu (Fong et al., 2013), turklat 73-87 % no Siem b&rniem raksturigs
posturala lidzsvara kontroles deficits (Macnab, Miller, & Polatajko, 2001)

Literaturas (Austin et al., 2003; Lee & Lin, 2007; Kalnina, 2006, Kejonen,
2002; Kinney et al., 1997; Mira, 2008; Palmieri et al, 2002; Parietti-Winkler,
2010 u.c.) analizes rezultata mes uzskatam, ka bérnu ar Iidzsvara trauc€jumiem
skaits var€tu biit lielaks, jo ta var bit gan ilgstoSa/hroniska, gan 1stermina, kadas

115



The collection of scientific papers 2014, ISSN 1691-5895

saslim$anas vai traumas rezultata radusies probléma, ko iesp€jams noverst vai
mazinat rehabilitacijas laika, bet kas ne vienmér tiek savlaicigi konstatgta.

Lidzsvara trauc€jumi rodas, ja traucéts kads no galvenajiem Iidzsvaru
veidojoSajiem komponentiem (Hosseini et al., 2001; Kalnina, 2006; Kejonen,
2002; Kinney et al., 1997; Mira, 2008; Palmieri et al, 2002; Parietti-Winkler,
2010). Par galvenajiem tiek minéti:

e vestibularais aparats, ko veido smadzenu struktiiras, iekS€jas auss
labirints, redze un kermena stavokla un kustibu parmainu uztveres
sisttma jeb dzila juSana (specifiski receptori, kas atrodas locitavas,
saités un muskulos). Tiek uzskatits (Campbell & Parry, 2005; Rinne et
al., 2006), ka informacijas nodoSanas starp $Im trim sisttmam
traucgjumi izraisa vid€ji smagu vai smagu posturalo nestabilitati
virziena uz priekSu — atpakal vai pa labi — pa Kreisi, vai abos virzienos;

e redze ir viena no nozimigakajam sensorajam sistémam un sp&j butiski
ietekm&t gan stabilititati, gan lidzsvaru (Brandt et al., 1986; Kejonen,
2002);

e propriorecepcijas komponents ietver mehanoreceptorus, kuri atrodas
ada, muskulu cipslas un saité ap locitavam, kaulu pléve. Tie atrodas
Ipasos receptoru organos — muskulu un cipslu varpstas. Uzbudinajuma
impulsi no proprioreceptoriem izraisa sajiitas par kermena un ta dalu
stavokli telpa, t.i., par kermena pozu un kustibam, to virzienu, kustibu
apjomu, muskulu sasprindzinajuma pakapi (Potaga, 2001). Apaksgjo
ekstremitazu traumu rezultata komponenta darbiba tiek traucéta.

Lidzsvara traucgjumi rasanos var ietekmét dazadi faktori — traumas, redzes
un dzirdes trauc€jumi u.c. (Skat. 1l.tab.). Uz iesp&jamajiem lidzsvara
trauc€jumiem norada statistikas pétijumi par bérnu saslim$anam.

1.tabula
Lidzsvara traucéjumu rasanos veicinosie faktori
Predisposing factors to balance disorders
Faktors Raksturojums un izplatiba
Redzes Bérniem ar primariem redzes traucgjumiem ka sekundarie rodas

traucjumi | vidgji smagi vai smagi Iidzsvara trauc€jumi (Portfors-Yeomans &
Riach, 2008). Latvija 2013.gada dazadi redzes traucgjumi tika
konstateti 8,5 % berniem vecuma lidz 14 gadiem (Bérnu veseliba,

2014).
Dzirdes Latvija 2013.gada dzirdes trauc€jumi tika konstatéti 0,5 % béerniem
traucjumi | vecuma lidz 14 gadiem (Bérnu veseliba, 2014).
Stajas Profilaktisko apskasu laika 2013. gada 3,4 % bérniem Iidz 14 gadiem
traucjumi | diagnozeta skolioze, 12.5 % bérnu konstatéti dazadi stajas trauc€jumi
(Bérna veseliba 2014).

Uzvedibas | 45% gadijumu bérniem ar uzvedibas trauc€jumiem veérojami
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trauc€jumi | koordinacijas un/vai lidzsvara traucéjumi (Harwey & Reid, 2005).
P&tijumos par bérniem ar uzvedibas deficita sindromu vérojama

lielaka StipoSanas no centra amplitiida un atrums, kas var ietekmét
vinu uzvedibu (Piek & Dyck, 2004; Pitcher, Piek & Barrett 2002)

Kermena Jo lielaka masa, jo lielaki Iidzsvara trauc€jumi, paaugstinata svara
masa gadijuma nepiecieSams lielaks muskulu un skeleta speks, lai
saglabatu lidzsvaru (Greve et al., 2013; McGraw et al., 2000;
Molikova et al., 2006). Latvija paliclinajies to pirmklasnieku skaits,
kuriem ir aptaukosanas (Velika u.c., 2011).

Kermena IzstidzgjuSiem individiem raksturiga lielaka posturala SiipoSanas
garums (Kejonen, 2003; Lee & Lin, 2007).

Saskaroties ar lidzsvara problémam, jaatceras, ka lidzsvara sp€jas nosaka
cilvéka kustibu pieredze, tas ir treng€jamas un pilnveidojamas (Fernate, 2008).

Lidzsvara traucéjumu korekcijas metodologija
Metodology for correction of balance disorders

Svarigi apzinaties, ka lidzsvara trauc€jumi sekundari var izraisit nervu
sistémas, kardiovaskularas un respiratoras sistémas funkciju trauc&jumus (Smite,
2013). Tapéc nepiecieSami rehabilitacijas pasakumi Iidzsvara uzlaboSanai:
korig€josa vingroSana (Gioftsidou et al., 2012; Wise et al.,, 2012), tudens
procediiras (Booth, 2004, Hosseini, 2011); reitterapija (Nolt, 2000, 1995), pilates
(Gardner et al., 2000) u.c. Lai izvElctos atbilstosako korekcijas metodi,
nepiecieSama preciza un savlaiciga probléma un smaguma pakapes
diagnostic€Sana. DiemZel bieZi probléma tiek konstatéta velu, kad ir reiboni,
smagakos gadijumos — traumas. lesp€jams, ka viens no iemesliem — izmantotas
diagnosticeésanas tehnologijas, pieméram, Berga skala, Romberga tests,
Unterbergera tests, Babinska-Veila tests u.tml., kad testéSana ir diezgan
mehaniska un subjektiva. Latvijas — Lietuvas parrobezu projekta "*Designing a
Model Geared towards Participation of People at Social Risk Groups in the
Labour Market” (MODPART)", LLIV-223 pétijuma ietvaros tika izmantota
portativa lidzsvara novértéSanas tehnologija BioSway, kas sniedz objektivu
veértgjumu par neiromuskularo kontroli un somatosensoro darbibu, uztver ar
lidzsvaru saistito kustibu modelus, sekmé& motoralo kontroli un ir piemérota
vestibulara aparata tren€Sanai (Lubkina et al., 2013). Tika izstradata metodika
un piedavati rehabilitacijas pakalpojumi, izmantojot BioSway iekartu.
Metodikas aprobacijas rezultati liecina, ka trenini, izmantojot BioSway iekartu,
vérojama problémas mazinasanas, pat nove€rSana: samazinajusies deviacija
(novirze) no centra, notikusi StipoSanas indekss tuvinaSanas vai atbilstiba normai
uzlabojusas gravitacijas centra kontroles spgjas, izejot no atbalsta bazes, resp.
smaguma centra (Lubkina et al., 2013).
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Pieredze projekta un iegitie rezultati (Baranauskiené et al., 2013, Lubkina
et al., 2013) liecina, ka min&to iekartu un izstradato metodiku iesp&jams
izmantot ar1 bérnu un pusaudzu lidzsvara test€Sanai un treniniem, tadejadi
dazadojot piedavato rehabilitacijas pakalpojumu klastu.

Ieprieks miné&tais pétijums LAT-LIT projekta ietvaros deva iesp&ju secinat,
ka BIOSWAY iekartai ir vairakas prieksrocibas:

1. Veicot lidzsvara test€Sanu, pieméram, péc Berga lidzsvara skalas,
domingjosais ir subjektivais vert€jums. Testejot ar BioSway iekartu,
dominé objektivais vert§jums. lekarta fiksé mazakas nobides no
normas.

2. TesteSanas rezultati lauj precizi noteikt, kur§ no lidzsvara
komponentiem kada méra rada nestabilitati.

3. Veicot tradicionalos rehabilit§joSos vingrojumus, pacients biezi ilgaku
laika posmu nespgj sajust uzlabojumu. Ta ka BIOSWAY iekarta fikse
visas izmainas, dazkart jau pirmajas reizé€s pacients redz nelielus
uzlabojumus, kas nenoliedzami motivé vinu turpinat treninus.

4. Piedavatas trenina programmas lidzinas interaktivai datorspélei, kas
prasa redzes kontroli un svara parneSanu. Lidz ar tie veikta lidzsvara
korekeiju, kas atbilst miisdienu bérnu uztverei un motive treniniem.

Tas bija noteicoSais faktors VPP izstradei talaku pétijumu veikSanai Sint

joma.

Secinajumi
Conclusions

1. Dazadu attistibas trauc€jumu, saslimSanu vai traumu rezultata skoléniem
iesp&jami Ilidzsvara koordin€Sanas trauc€umi, kas mazina skoléna
mobilitati, ietekmé fizisko aktivitati un psihosocialo darbibu, tadejadi
apdraudot vinu sekmigu integraciju un pasrealiz€Sanos sabiedriba.

2. Sobrid izmantotas diagnosticésanas tehnologijas (Berga skala, Romberga
tests, Unterbergera tests, Babinska-Veila tests u.tml.) ir diezgan
mehaniskas un subjektivas, ar tam gruti identificét nelielus lidzsvara
koordin€Sanas trauc€jumus sakuma posma. Tas nosaka nepiecieSamibu
veikt plasakus pétijumus situacijas izpétei par skolénu ar lidzsvara
trauc€jumiem skaitu Latvija un piedavat miisdienigas korekcijas iesp€jas.

3. Lidzsvara problému identificeSana nepiecieSams izmantot inovativas
tehnologijas, tadas ka iekarta BioSway, kas sniedz objektivu vertejumu par
neiromuskularo kontroli un somatosensoro darbibu, fiks€jot mazakas
nobides no normas un laujot precizi noteikt, kur§ no lidzsvara
komponentiem kada méra rada nestabilitati.
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Summary

There is an alarming data on child and adolescent health in Latvia. Statistics show that in the

result of prophylactic examination in 2013 in Health Group Il (children with chronic disease

development risk, acute diseases often occur with complications, etc.) there were allocated

38.2% of children aged from 3 to 14 years and 38.7% at the age of 15 to 17 (Bérni Latvija,

2014). Acquiring the study content these students face difficulties due to their health problems

and they need (psychologists, speech therapists, rehabilitation specialists, etc.) support.

Unfortunately, they often do not receive it at school or receive it insufficiently and

consequently they fail to comprehensively develop their skills and adapt themselves in the

social environment (Kaulina and others, 2013).

In the result of various illnesses or injuries children and adolescents face balance coordination

problems (Agrawal et al., 2009; Greve et al., 2013; Portfors- Yeomans & Riach, 2008;

Potaga, 2001), which lasting for some time lead to discomfort, pain syndrome and function

limitation, as it causes inadequate load in both muscles and ligaments, bones and joints

(Smite, 2013). There are studies (Deconinck et al., 2010; Zijlstra et al, 2010) that prove that

even a slight imbalance reduces the mobility of individuals and affects their physical activity

(for example, reduce the ability to perform daily activities) and psychosocial functioning (e.g.,

reduced social activity, in severe cases it even leads to social isolation). Consequently, these

disorders become not only a child, a teenager, his family or medical personnel’s problem, but
it is also the problem of the whole society, including the education institution, which needs to
find the solutions.

In the result of the analysis of literature it can be concluded that:

1. In the result of various developmental disorders, illnesses or injures students may have
balance coordination disorders that reduce their mobility, affects physical activities and
psychosocial functioning, thus endangering their successful integration into society and
hindering their self-fulfilment.

2. Currently used diagnostic technologies (Berg Balance scale, Romberg’s test,
Unterberger’s test, Babinski-Weil test, etc.) are quite mechanical and subjective, and it is
difficult to identify small balance coordination problems at an early stage. This makes it
necessary to carry out more research on the examination of the number of students with
disturbances in Latvia and offer modern correction options.

3. Identifying balance problems requires the use of innovative technologies such as
BioSway facility that provides an objective assessment of neuromuscular control and
somatosensoric activity, recording the smallest deviations from the norm and accurately
determining to what extent and which components of the balance create instability.
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