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DIIK

IKK
JNTR

KMI
LAR

MVS

ONI
pEMG

PNI
PSO
SAS
SFI

TFK

TFAK

SANTRUMPOS

apatinés nugaros dalies skausmas (angl. Low back pain, LBP)
daugiamacio interocepcinio jsisgmoninimo klausimynas (angl.
Multidimensional Assessment of Interoceptive Awareness, MAIA)

intraklasinés koreliacijos koeficientas (angl. Intraclass correlation
coefficient, ICC)

juosmenings dalies nugaros tiesiamieji raumenys (angl. Lumbar
erector spinae muscles, LES)

kiino masés indeksas (angl. Body Mass Index, BMI)

lenkimo-atsipalaidavimo reiskinys (angl. Flexion-relaxation
phenomenon, FRP)

maksimalus valingas izometrinis susitraukimas (angl. Maximal
voluntary isometric contraction, MVC)

Oswestry negalios indeksas (angl. Oswestry Disability Index, ODI)
pavirsiné elektromiografija (angl. Surface electromyography,
SEMG)

paciento nurodomos iseitys (angl. Patient-reported outcomes,
PRO)

Pasaulio sveikatos organizacija (angl. World Health Organization,
WHO)

skaitmenine analogijos skausmo skalé (angl. Numeric Rating
Scale, NRS)

stuburo funkcijos indeksas (angl. Spine Functional Index, SFI)
Tarptautiné funkcionavimo, negalumo ir sveikatos klasifikacija
(angl. International Classification of Functioning, Disability, and
Health, ICF)

tarptautinis fizinio aktyvumo klausimynas (angl. International
Physical Activity Questionnaire, IPAQ)



SAVOKOS

Biopsichosocialinis modelis — tai holistinis poziiiris ] sveikatos vertinimg
ir valdyma, integruojantis biologinius, psichologinius ir socialinius veiksnius.
Sis modelis pabrézia dinamiska rysj tarp biologiniy (pvz., centrinés ir perife-
rinés nervy sistemos procesy), psichologiniy (pvz., kognityviniy, somatiniy,
emociniy veiksniy) ir socialiniy (pvz., socialinés paramos, kultiiros) veiksniy,
kurie moduliuoja paciento sveikatos buiklés patirtj [1].

Funkciné buiklé — tai asmens veiklos lygis, kurj jis faktiskai atlieka savo
aplinkoje, jskaitant kasdienes veiklas, siekiant patenkinti pagrindinius porei-
kius ir atlikti jprastus gyvenimo vaidmenis [2].

Interocepcinis jsisamoninimas — tai individo gebéjimas suvokti, suprasti
ir interpretuoti savo kiino vidinius signalus, tokius kaip kvépavimas, Sirdies
ritmas, raumeny jtampa ar kiti pojii¢iai, susij¢ su organizmo fizine ir emocine
biikle. Sis procesas apima kiino pojiiéiy stebéjima, jy emocings ir fiziologinés
reikSmés atpazinimg bei integravima j asmens saves suvokimg, padedant pa-
laikyti pusiausvyrg tarp kiino ir psichikos sveikatos [3].

Judéjimo sistema — tai fiziologiniy sistemy, atsakingy uz zmogaus ju-
desiy atlikima, sgveika. Ji apima griauiy, raumeny, nervy ir kity susijusiy
struktiiry bei funkcijy integracija, uztikrinan¢ig judé¢jima ir fizing veiklag [4].

Lenkimo-atsipalaidavimo reiS§kinys — maksimalaus liemens lenkimo pa-
détyje atsirandantis nugaros tiesiamyjy raumeny atsipalaidavimo reiskinys
[5].

Paciento nurodomuy iSeic¢iy matavimai — jrankiai arba instrumentai, daz-
niausiai paciento pildomos anketos ir klausimynai, skirti jvertinti paciento
sveikatos biiklg, gyvenimo kokybe arba funkcinius gebéjimus paciento po-
zitiriu. Sios priemonés leidZia tiesiogiai uzfiksuoti paciento poziirj apie ju
sveikatos biikle ar sveikatos prieziiiros intervencijy poveikj, nejtraukiant gy-
dytojo ar kity asmeny interpretacijos [6].

Skausmas — nemalonus sensorinis ir emocinis potyris, susij¢s ar prime-
nantis ta, kuris susij¢s su tikru ar potencialiu audiniy pazeidimu [7].



IVADAS

Létinis nespecifinis apatinés nugaros dalies skausmas (ANDS) yra daugia-
lypé problema, kuriai biidingas sudétingas biologiniy, psichologiniy ir socia-
liniy veiksniy poveikis. Létinis nespecifinis ANDS yra viena pagrindiniy
negalios priezasCiy tarp jauno ir vidutinio amziaus zmoniy. Jo valdyma ap-
sunkina daugybé biologiniy, psichologiniy ir socialiniy veiksniy, kurie lemia
skausmo per¢jimg i 1éting forma [8]. Moksliniai tyrimai pabrézia, kad vien tik
biomedicininis poZziliris néra pakankamas — bitina jvertinti platesnj biopsi-
chosocialinj konteksta, kuris jtraukia ne tik fizinius, bet ir psichologinius bei
socialinius veiksnius [9].

Sédimas darbas ir maZas fizinis aktyvumas yra pripazjstami kaip vieni pa-
statinés kiino pozicijos darbe sukelia raumeny disbalansg bei sanariy ir stu-
buro skausmus [10], taip pat siejami su kitomis sveikatos problemomis, to-
kiomis kaip padidéjusi nutukimo rizika [11], miego sutrikimai [12] ar létinis
stresas [13]. Sie veiksniai ne tik stiprina skausmo patirtj, bet ir prisideda prie
létiniy sveikatos problemy vystymosi, apsunkindami paciento funkcinj pajé-
gumg bei kasdienj aktyvuma [14].

Létinis nespecifinis ANDS pasizymi sudétinga etiologija, kuri daznai néra
aiSkiai apibrézta. Pagrindiné Sios biisenos iSraiska yra su skausmu susijusios
funkcinés biiklés apribojimas, atsirandantis dél létiniy skausmo simptomy
[15]. Nors biomechaniniai veiksniai iSlieka svarbia tyrimy kryptimi, pasta-
ruoju metu daugéja moksliniy jrodymy apie psichologiniy faktoriy jtaka leé-
tiniam nespecifiniam ANDS — jy poveikis centrinei sensitizacijai gali susti-
printi skausmo suvokima ir padidinti jo peréjimo j léting forma tikimybe [16].

Nepaisant psichologiniy veiksniy svarbos, 1étinio nespecifinio ANDS ver-
tinime, 1§ kineziterapeuto perspektyvos, judéjimo sistemos pokyciai islieka
pagrindiniu analizés ir gydymo akcentu [17]. Jud¢jimo sistema apima griau-
¢iy, raumeny, nervy, Sirdies ir kraujagysliy, kvépavimo, endokrining ir odos
sistemas, kurios kartu uztikrina zmogaus funkcinj pajéguma ir judéjimo ga-
limybes. Taciau létinio nespecifinio ANDS kontekste pagrindinis démesys
skiriamas griau¢iy, raumeny ir nervy sistemoms, kurios tiesiogiai dalyvauja
biomechaninio stabilumo, mobilumo ir judesiy kontrolés procesuose [18].
Siekiant sistemingai jvertinti Siuos pokycius ir jy poveikj, vis dazniau nau-
dojamas Tarptautinés funkcionavimo, negalumo ir sveikatos klasifikacijos
(TFK) modelis. Sis modelis leidzia visapusiskai analizuoti problema, jtrau-
kiant kiino struktiry, funkcijy, aktyvumo ir dalyvumo bei aplinkos veiksniy
kategorijas [19].



Apjungiant judéjimo sistemos ir TFK modelius, galima i§samiai analizuoti
létinio nespecifinio ANDS poky¢ius, apimancius judesiy biomechanika, kon-
trole ir funkcinj aktyvumg. Létiniam ANDS daznai biidingi stuburo biome-
chanikos poky¢iai, kurie pasireiskia netaisyklinga laikysena, raumeny jégos
disbalansu ir sutrikusia judesiy kontrole [20,21]. Ilgalaiké netaisyklinga lai-
kysena lemia netolygy apkrovy pasiskirstymg stuburo srityje. Dél to kai kurie
raumenys patiria perkrova ar padidéjusig aktyvacija, o kiti — nepakankamg
juy aktyvuma taip saglygodami skausmo atsiradimg ir stuburo funkciniy sutri-
kimy vystymasi [9,22,23]. Siuos poky¢ius galima analizuoti TFK modelio
,»Kino funkcijy“ ir ,,Kiino struktiry* kategorijy kontekste: stuburo struktiiry
perkrova ir raumeny disfunkcija riboja paciento mobilumg bei savarankis-
kuma. Be to, sumazéjes giliyjy liemens stabilizatoriy, tokiy kaip skersinis
pilvo ir dauginiai juosmens raumenys, aktyvumas yra glaudziai susijes su
stuburo segmenty nestabilumu. Sis nestabilumas ne tik apsunkina kasdiene
fizing veiklg, bet ir didina mikrotraumy rizika, kurios prisideda prie skausmo
chronifikacijos [24].

Judesiy kontrolés sutrikimai, biidingi létiniam ANDS, daro reikSminga
poveiki TFK modelio ,,Aktyvumo ir dalyvumo* kategorijai. Sie sutrikimai
apsunkina kasdieninius veiksmus, tokius kaip lenkimasi, kélimasi 1§ sédimos
padéties ar vaik§¢iojimg. Tyrimai rodo, kad ANDS turintiems pacientams sta-
bilizuojanciy raumeny aktyvacija atliekant Siuos judesius daznai biina uzdels-
ta arba nepakankama [25]. Sia problema dar labiau apsunkina kompensaci-
niai mechanizmai, kurie, nors ir leidzia atlikti tam tikrus veiksmus, daznai yra
neefektyvis, dél to padidéja stuburo struktiiry apkrova, o tai gali sustiprinti
skausmo intensyvuma ir prailginti skausmo trukme [21].

Raumeny jégos sumaz¢jimas ir disbalansas, ypa¢ liemens-dubens srityje,
yra dar vienas reikSmingas veiksnys. Manoma, kad disbalansas tarp deSinés
ir kairés kiino pusiy, taip pat tarp liemens stabilizatoriy ir globaliy raumeny,
lemia asimetring apkrova stuburo struktiiroms ir padidina audiniy perkrovos
rizika [26,27]. Sie poky¢iai tiesiogiai veikia paciento geb¢jima islaikyti bio-
mechanin;j stabilumg ir apsunkina judéjimg. TFK modelio kontekste tai gali
biti analizuojama kaip ,,Aktyvumo ir dalyvumo** kategorijos apribojimas, ku-
ris trukdo pacientui pilnavertiskai dalyvauti kasdienéje ir darbinéje veikloje.

Tikslingas judéjimo sistemos tyrimas, apimantis laikysenos, raumeny jé-
gos, raumeny aktyvumo ir judesiy kontrolés analize, leisty nustatyti, kaip TFK
,,Kiino struktiiry ir funkcijy* pokyciai salygoja ,,Aktyvumo ir dalyvumo* ap-
ribojimus. Naudojant subjektyvios funkcinés biiklés vertinimo klausimynus,
galima tiksliau nustatyti, kokie komponentai turi biiti koreguojami, kad bty
atkurtas normalus stuburo biomechaninis modelis, sumazintas skausmas ir su
juo susije kasdieninés veiklos apribojimai [28].
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Be to, TFK modelis suteikia galimybe placiau jvertinti ne tik judéjimo
sistemos pokycius, bet ir kity veiksniy sgveika. Integruotas TFK modelio
principy taikymas leidZia i§samiai analizuoti biologiniy, psichosocialiniy ir
aplinkos veiksniy sgveikg jauno amziaus, sédimg darbg dirbanciy asmeny
grupéje. Sis pozitris padeda ne tik vertinti judéjimo sistemos poky¢iy poveiki
funkcinei buklei, bet ir nustatyti ilgalaikio sédéjimo sukeltas pasekmes, ku-
rios riboja fizinj aktyvuma, darbinj ir socialinj dalyvumg. Toks TFK modelio
principy taikymas sudaryty pagrindg tikslingesniems moksliniams tyrimams,
kineziterapinés diagnozés formavimui bei personalizuoty rekomendacijy k-
rimui, siekiant iSvengti ilgalaikiy funkciniy apribojimy ir pagerinti pacienty
gyvenimo kokybg.

Sio tyrimo hipotezé remiasi TFK modelio principais, kurie integruoja
biopsichosocialinj pozilrj, teigiant, kad objektyvis ir subjektyvis judéjimo
sistemos rodikliai yra susij¢ su létiniu nespecifiniu ANDS jauno amZiaus sé-
dimg darbg dirbantiems asmenims.
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1. DARBO TIKSLAS IR UZDAVINIAI

1.1. Darbo tikslas

Nustatyti ir jvertinti sédima darbg dirbanciy jauno amziaus asmeny objek-
tyviy ir subjektyviy judejimo sistemos rodikliy bei létinio nespecifinio apati-
nés nugaros dalies skausmo sasajas.

1.2. Darbo uzdaviniai

1. Ivertinti jauno amziaus sédimg darba dirban¢iy asmeny stuburo funk-
cin¢ biikle taikant kultiiriSkai pritaikyta ir validuotg lietuviska stuburo
funkcinés biiklés klausimyng.

2. Nustatyti sédimg darbg dirbanc¢iy jauno amziaus asmeny objektyviy ir
subjektyviy judéjimo sistemos rodikliy sasajas su subjektyvia funkcine
biikle ir létinio nespecifinio apatinés nugaros dalies skausmo intensy-
vumu.

3. Ivertinti rySius tarp s€dimo darbo stazo, subjektyvios ir objektyvios stu-
buro funkcinés biiklés s€dimg darbg dirbantiems jauno amziaus asme-
nims.

4. Jvertinti veiksnius, turin¢ius jtakos jauno amziaus, sédimg darba dir-
banc¢iy asmeny subjektyviai funkcinei biiklei, remiantis biopsichoso-
cialiniu modeliu.
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2. MOKSLINIO DARBO AKTUALUMAS, NAUJUMAS
IR REIKSME

ANDS yra viena i§ dazniausiy sveikatos problemy pasaulyje, o jo papliti-
mas nuolat did¢ja. Prognozuojama, kad dél augancios ir senstancios populia-
cijos $i problema ateityje taps dar aktualesne, paveikdama milijonus Zmoniy
[29]. Letinis nespecifinis ANDS yra viena pagrindiniy negalios priezas¢iy
tarp jauno ir vidutinio amziaus zmoniy [8,30]. ANDS daznai siejamas su ilga-
laikiu sédimu darbu, kuris dél netinkamos ergonomikos ir sumazéjusio fizinio
aktyvumo prisideda prie judéjimo sistemos disfunkcijos bei funkcinés biiklés
apribojimy [11,31].

Nepaisant did¢jancio tarptautinio démesio Siai problemai, Lietuvoje, kaip ir
kitose Salyse, vis dar triikksta i§samiy moksliniy tyrimy, analizuojan¢iy ANDS
specifikg jauno amziaus sédimg darbg dirbanéiy asmeny grupéje. Nepakan-
kamas démesys skiriamas ne tik Sios populiacijos judé¢jimo sistemos pokyciy
analizei, bet ir Sios sistemos subjektyviy bei objektyviy rodikliy sgsajoms su
funkcine biikle [32,33]. Be to, sédimo darbo kontekste ANDS ne tik mazina
asmeny darbinguma, bet ir apsunkina socialinj bei profesinj dalyvuma [34].
Sis tyrimas yra aktualus, nes prisideda prie gilesnio supratimo apie létinio
nespecifinio ANDS veiksnius ir sudaro pagrindg kurti efektyvesnes vertinimo
strategijas, pritaikytas Sios grupés specifiniams poreikiams.

Sis darbas i3siskiria pozitriu j jauno amZiaus sédima darba dirbanéiy as-
meny ANDS analizg ir supratimg, grindziamg TFK modeliu, kuris leidZia sis-
temingai jvertinti ne tik biologinius, bet ir psichosocialinius ir aplinkos veiks-
nius bei jy tarpusavio sgsajas. TFK modelis ypac svarbus, nes jis suteikia
galimybe struktiirizuotai analizuoti funkcinés buklés apribojimus ir jy rySius,
apimancius ne tik kiino struktiry pokycius, bet ir aktyvumo bei dalyvumo
aspektus.

[Snagringjus pagrindiniy moksliniy duomeny baziy, tokiy kaip PubMed,
Scopus ir Web of Science pateikta informacija, nustatyta, kad tai vienas pir-
myjy tyrimy Lietuvoje, kuriame siekiama iSversti, kultiiriSkai pritaikyti ir
validuoti su ANDS susijusios funkcinés biiklés klausimyna, pritaikant jj na-
cionaliniam kontekstui. Tyrime naudojamas stuburo funkcijos indeksas yra
tinkamas jauno amziaus asmeny, kurie jprastai nepatiria dideliy funkciniy ap-
ribojimy [29], funkcinés bikles ir jos kaitos vertinimui [35,36]. Be to, darbe
analizuojami rysiai tarp sédimo darbo staZo, subjektyvios stuburo funkcinés
buklés ir objektyviy judéjimo sistemos rodikliy, tokiy kaip liemens ir kojy
raumeny jégos ar aktyvumo pokyciai, kurie biidingi sédima darbg dirbantiems
asmenims [11]. Sis kompleksinis poZiiiris leidZia ne tik suprasti individualius
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ANDS mechanizmus, sédimg darba dirbanciy asmeny populiacijoje, bet ir
integruoti biologinius bei biopsichosocialinius veiksnius j vertinimo procesa.

Tyrimo rezultatai prisidés prie gilesnio jauno amziaus sédimg darbg dir-
ban¢iy asmeny létinio nespecifinio ANDS veiksniy supratimo, remian-
tis TFK modelio principais, leis nustatyti, kaip subjektyvig funkcine biiklg
veikia laikysena, nugaros raumeny aktyvumas, liemens ir dubens raumeny
jéga bei jos disbalansas, skausmo intensyvumas, fizinis aktyvumas, kiino po-
ju¢iy jsisamoninimas, taip pat aplinkos ir asmeniniai veiksniai. Sios jZval-
gos ateityje suteiks kineziterapijos specialistams galimybe tiksliau nustatyti
diagnoze ir suprasti svarbiausius veiksnius, darancius jtaka funkcinés buklés
apribojimams. Validuota lietuviska stuburo funkcijos indekso versija galés
biiti naudojama patikimam funkcinés biiklés poky¢iy vertinimui. Sio tyrimo
rezultatai padés pagristi personalizuotas terapines intervencijas, orientuotas
ne tik | skausmo mazinima, bet ir | paciento funkcinés buklés gerinimg bei jo
gebéjimg sugrijzti | kasdienes ir profesines veiklas.

14



3. LITERATUROS APZVALGA

3.1. Séslaus gyvenimo budo ir sédimo darbo poveikis sveikatai

Pastaraisiais deSimtmeciais zmongés vis daugiau laiko praleidzia sédéda-
mi, nes tiek darbo, tiek laisvalaikio veiklos tampa maziau fiziskai aktyvios.
JAV atlikti tyrimai atskleidé, kad vidutiniSkai Zmogus net 7,7 valandas per
dieng praleidzia sédédamas, o didelé dalis laiko skiriama darbui, transportui
ir pramogoms, kurios taip pat dazniausiai atlieckamos sédint [37]. Lietuvoje
atlikti tyrimai rodo, kad 36 proc. vyry ir 42 proc. motery darbas yra sédimas
arba stovimas, reikalaujantis nedideliy fiziniy pastangy, o tik 9 proc. vyry ir
2 proc. motery dirba sunky fizinj darbg. Vidutinio fizinio aktyvumo reika-
laujancius darbus atlieka 54 proc. vyry ir 55 proc. motery [38]. Nustatyta,
kad didelé dalis dirbanciyjy pertrauky metu nekompensuoja fizinio aktyvumo
trikumo, o tai lemia didel¢ séslaus gyvenimo budo jtaka jy sveikatai [39].
Be to, nedirbantys asmenys dazniau uzsiima didesniu fiziniu aktyvumu nei
dirbantys [40].

Nors maze¢jantis fizinis aktyvumas susijgs su vyresniu amziumi [41], ty-
rimai atskleidZia, kad daugiau nei 80 proc. 11-17 mety paaugliy neatitinka
Pasaulio sveikatos organizacijos (PSO) rekomenduojamo fizinio aktyvumo
lygio [42]. Si tendencija tesiasi ir vyresniame amZiuje — jauny Zmoniy kasdie-
nis fizinis aktyvumas maz¢ja, o sédéjimo laikas ilgéja [43].

D¢l nuolatinio nejudraus gyvenimo biido zmongés susiduria su dideliais
sveikatos i8Siikiais. Ilgalaikis séd¢jimas susijes su padidéjusia Sirdies ir krau-
jagysliy sistemos ligy, 2 tipo diabeto bei tam tikry vézio formy rizika [39].
Sédimas darbas gali biiti tiesiogiai susijes su griau¢iy-raumeny sistemos
problemomis, tokiomis kaip kaklo, peciy, rieSy bei apatinés nugaros dalies
skausmai (ANDS) [31]. Ilgalaikis séd¢jimas be reguliariy pertrauky didina
raumeny disbalanso, audiniy perkrovos ir pazeidimy rizika. Siy riziky tikimy-
bé dar labiau padidéja, jei darbas trunka ilgiau nei 10 valandy per dieng arba
jei darbo vietoje néra uZtikrinamos ergonominés salygos [44]. Padid¢jes kiino
masés indeksas (KMI), susijes su mazesniu fiziniu aktyvumu, taip pat didina
stuburo apkrova ir 1étinio nugaros skausmo tikimybe [11].

ANDS yra viena dazniausiai pasitaikanciy sédimo darbo pasekmiy, tie-
siogiai veikianti tiek darbo nasuma, tiek gyvenimo kokybe [31]. Ilgalaikis
séd¢jimas sukelia biomechaninius poky¢€ius, tokius kaip liemens raumeny
disbalansas, sumazéjusi raumeny jéga ir stuburo stabilumas, kurie skatina 1é-
tinio ANDS atsiradimg [45]. Be to, nuolatiné sédima padétis neigiamai veikia
kiino laikyseng, didindama stuburo apkrova ir sumazindama raumeny elas-
tinguma bei sgnariy paslankuma, o tai taip pat gali prisidéti prie skausmo
atsiradimo [44]. NeergonomiSka darbo vieta ir prasta séd¢jimo pozicija tik
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padidina audiniy perkrova ir diskomforta, dar labiau pabloginant darbuotojo
sveikatos biikle [11,31,44]. Netaisyklingos kiino padétys ir raumeny aktyvu-
mo disbalansas ilgainiui gali sukelti létinj ANDS, o tai ne tik maZina fizinj
aktyvumag ir socialinj dalyvuma, bet ir sukelia psichologiniy sunkumy, pablo-
gina pacienty gyvenimo kokybe.

3.2. Létinio apatinés nugaros dalies skausmo paplitimas ir socialiné
svarba

ANDS yra viena daZzniausiy sveikatos problemy pasaulyje, paliecianti
jvairaus amziaus zmones. 2019 metais pasaulyje apie 223,5 milijono Zmoniy
kentéjo nuo l1étinio ANDS. Tyrimai rodo, kad bent karta gyvenime su ANDS
susiduria nuo 30 proc. iki 80 proc. asmeny, o kasmet nuo 6,3 proc. iki 15,4
proc. gyventojy pirmg kartg patiria §j skausma. Antrasis epizodas per metus
gali pasireiksti net iki 36 proc. atvejy [46].

ANDS aktualumas pastebimas ir Lietuvos kontekste. Remiantis Lietuvos
statistikos departamento duomenimis, 2019 metais 1étinés apatinés nugaros
dalies ligos ar kiti létiniai nugaros skausmai paveiké apie 30,3 proc. Salies
gyventojy. Jaunesnio ir vidutinio amziaus (15-64 mety) grupéje Sis rodiklis
sieké net 24,9 proc. — tai rodo, kad $i problema néra btidinga tik vyresnio am-
ziaus zmonéms, bet palie€ia ir jaunus asmenis [47].

Tarptautiniai duomenys dar labiau pabréZia problemos mastg tarp jauny
suaugusiyjy. 2019 m. buvo uzregistruota 87,5 milijono naujy griau¢iy-raume-
ny sistemos sutrikimy tarp jauny suaugusiyjy (15-39 m.). Lyginant su 1990
metais, $is skaiCius iSaugo 36,2 proc., o bendras paplitimas padidéjo 39,3
proc. Griauciy-raumeny sistemos sutrikimai, jskaitant ir létinj nespecifinj
ANDS, Siuo metu yra tre¢ia pagal daznuma negalios priezastis tarp jauny
suaugusiyjy. Ypac didelis skausmo paplitimo ir augimo mastas pastebétas
Salyse su aukstu socialinés raidos indeksu, pvz., Jungtinése Amerikos Vals-
tijose, kur fiksuojami didziausi su amziumi standartizuoti griau¢iy-raumeny
sistemos sutrikimy rodikliai [8].

Nors ANDS paprastai néra gyvybei pavojinga buklé, jis turi didelj neigia-
mg poveik] gyvenimo kokybei ir yra reikSminga socioekonominé problema.
ISlaidos, susijusios su ANDS, iSsivysciusiose Salyse sudaro nuo 0,8 iki 2,1
proc. bendrojo vidaus produkto. Tiesioginés gydymo islaidos sudaro tik apie
penktadalj visy iSlaidy, o likusi dalis siejama su netiesioginémis iSlaidomis,
tokiomis kaip sumazéjes darbo efektyvumas, nedarbingumo pazyméjimai ir
ankstyvas pasitraukimas i$ darbo rinkos [44].

Nepaisant to, kad tik apie 50 proc. ANDS kamuojamy asmeny kreipiasi
medicininés pagalbos, tai yra vienas dazniausiai gydomy sutrikimy [9]. Dél
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sprendimui biitini veiksmingi prevencijos ir valdymo metodai.
3.3. Skausmo tipai ir klasifikacija

Tarptautiné skausmo tyrimy asociacija (TSTA) (angl. International Asso-
ciation for the Study of Pain (IASP)) 1979 m. skausmg apibréz¢ kaip ,,nema-
lony sensorinj ir emocinj potyrj, susijusj su tikru ar potencialiu audiniy pazei-
dimu®. 2018 m. TSTA sudar¢ komisija, sickdama perziiréti §j apibrézima. Po
dviejy mety svarstymy skausmas apibiidintas kaip ,,nemalonus sensorinis ir
emocinis potyris, susijes su, ar primenantis ta, kuris susijgs su tikru ar poten-
cialiu audiniy pazeidimu* [7].

Skausmas dazniausiai klasifikuojamas pagal kelis kriterijus: anatominj,
etiologinj, intensyvumo, trukmes ir patofiziologinj. Anatomin¢ klasifikacija
nurodo skausmo lokalizacija, pavyzdziui, tam tikroje kiino srityje ar organe.
Etiologiné klasifikacija remiasi skausmo priezastimis, kurios gali biiti susiju-
sios su specifine liga ar trauma. Intensyvumo klasifikacija remiasi skausmo
stiprumu, kurj galima matuoti naudojant skales, tokias kaip skaitmeniné arba
vizualiné analoginé skalé. Trukmeés klasifikacija apibréZia skausmo trukme,
i$skiriant Giminj (trumpalaikj, iki 3 ménesiy) ir Iétinj (trunkantj 3 ménesius ir
ilgiau) skausma. Patofiziologiné¢ klasifikacija nurodo mechanizmus, dél kuriy
kyla skausmas, ir apima nocicepcinj skausma, susijusi su audiniy pazeidimu,
ir neuropatinj skausma, kylantj dél nervy sistemos pazeidimo [48].

Nociplastinis skausmas yra naujausia skausmo klasifikacijos kategorija,
kurios pagrindiné patologija siejama su centrine sensitizacija. Sis skausmo
tipas apibiidinamas kaip ,,skausmas, kylantis dé¢l pakitusios nocicepcijos, nors
néra aiskiy jrodymy apie tikrg ar galimg audiniy pazeidimg, sukeliantj peri-
feriniy nociceptoriy aktyvacijg, arba apie somatosensorinés sistemos ligg ar
pazeidima“. Nociplastinis skausmas daznai siejamas su padidéjusiu centrinés
nervy sistemos jautrumu, o ne su konkreé¢iu periferiniu pazeidimu. Si savy-
bé lemia, kad nociplastinis skausmas gali pasireiksti net esant normaliems
vaizdinés diagnostikos tyrimy rezultatams, nes skausmo kilmé yra centrinéje
nervy sistemoje, o ne periferiniuose audiniuose [49-51].

Nocicepcinio, neuropatinio ir nociplastinio skausmo tipai daznai persi-
dengia. Pavyzdziui, pacientams, turintiems tarpslankstelinio disko iSvarza,
gali pasireiksti radikulopatinis skausmas kartu su difuziniais simptomais, ku-
rie neatitinka patoanatominiy sklaidos schemy. Kai nociplastinis skausmas
jauciamas apatinéje nugaros dalyje, jis daznai priskiriamas nespecifiniam
ANDS. Vis délto, nociplastinio skausmo terminas ne visada tinkamai naudo-
jamas apibiidinant atvejus, kai skausmo priezastis néra aiski, taciau centriné
sensitizacija nepasireiskia [49,50].
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Skausmo klasifikacija yra svarbi klinikinéje praktikoje, nes skirtingi
skausmo tipai reikalauja skirtingy gydymo metody ir valdymo strategijy [52].
Teisingai klasifikavus skausmo tipa, galima numatyti ligos eiga bei reikiama
ilgalaike prieziiirg [53], todé¢l skausmo klasifikacija leidzia individualizuoti
gydymo plang, gerinant paciento gydymo rezultatus ir mazinant létinio skaus-
mo progresavimo rizika.

3.4. Skausmo signaly perdavimo mechanizmai

3.4.1. Nocicepcinis skausmas

Skausmo suvokimas prasideda nuo nociceptoriy, specializuoty juntamyjy
neurony, kurie reaguoja j zalingus stimulus, tokius kaip mechaninis spaudi-
mas, ekstremali temperatiira ar cheminés medZiagos. Sie nociceptoriai yra
skirstomi ] kelias raiSis pagal jy jautruma tam tikriems dirgikliams: mecha-
niniams, Siluminiams ar cheminiams. Dirgikliui aktyvavus nociceptorius, jie
sukelia signaly perdavima per specialius jony kanalus. Siy kanaly aktyvacija
inicijuoja elektriniy impulsy perdavima i$ periferiniy nervy j nugaros smege-
nis, kur prasideda sudétingas skausmo apdorojimo procesas [54].

Kai skausmo signalai patenka j nugaros smegeny uzpakalinius ragus, jie
gali buti modifikuojami neurotransmiteriy, kurie padidina neurony jautruma
skausmui. I§ nugaros smegeny skausmo signalai spinotalaminiais laidais ke-
liauja | smegeny kamieng, kur atliekamas pirminis skausmo signaly apdoro-
jimas, ir galiausiai pasiekia smegeny zieve, kur skausmas suvokiamas kaip
sgmoningas patyrimas [55].

Skausmo suvokimas smegenyse apima kelias sritis, jskaitant gumbura, so-
matosensoring zieve, priekinj juostinj vingj bei smegenéles. Kiekviena sritis
atlieka specifinj vaidmen;j: somatosensorin¢ Zieveé yra atsakinga uZ intensy-
vumo suvokima, o priekinis juostinis vingis — uz emocinj atsaka i skausma.
Naujausi tyrimai pabrézia neurotropinio smegeny faktoriaus (angl. BDNF —
Brain-Derived Neurotrophic Factor) svarbg skausmo apdorojimo procesuo-
se, nes jis skatina neurony plastiSkuma, veikia skausmo signaly moduliacija
ir atlieka esminj vaidmen] centrinés sensitizacijos procesuose, kurie buidingi
létinéms skausmo biisenoms [56].

Deél skirtingy signaly perdavimo mechanizmy ir skausmo moduliacijos
smegenyse, skausmo suvokimas yra sudétingas procesas, priklausantis tiek
nuo fiziologiniy, tiek nuo emociniy veiksniy. Sis sudétingumas paaigkina,
kodél létinio skausmo atvejais daznai néra aiSkios struktiirinés pazeidimo
priezasties — centring€ nervy sistema gali iSlaikyti didel; jautruma net ir tada,
kai pirminis pazeidimas jau biina i8gijes [56].
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3.4.2. Neuropatinis skausmas

Neuropatinis skausmas atsiranda dé¢l pazeidimy ar disfunkcijy centrinéje
arba periferingje nervy sistemoje. Periferinéje nervy sistemoje neuropatinis
skausmas daznai susijes su ligomis ar pazeidimais, tokiais kaip diabetiné
neuropatija, chemoterapijos $alutinis poveikis, traumos. Siy paZzeidimy metu
nervy galiinés tampa hiperaktyvios, generuodamos spontaniSkus skausmo
signalus. Skausmas gali kilti net d¢l normaliy ir nepavojingy dirgikliy, nes
pazeistos nervy galiinés reaguoja netinkamai, taip sukeldamos neadekvaty
skausmo pojiiti [55].

Periferiniy nervy pazeidimai gali turéti ilgalaikj poveikj centrinei nervy
sistemai. Nugaros smegeny uzpakaliniuose raguose signalai gali biiti sustipri-
nami dél ilgalaikio natrio ir kalcio kanaly aktyvavimo, o tai sukelia centrinés
sensitizacijos biiseng. Si biisena pasizymi padidéjusiu skausmo signaly jau-
trumu, kuris sukelia tokius simptomus kaip hiperalgezija (padid¢jes jautru-
mas skausmui) ir alodinija (skausmas jprastai neskausmingiems stimulams).
Neurotransmiteriai, tokie kaip glutamatas, sustiprina $iuos signalus per spe-
cialius receptorius, dar labiau padidindami jautrumg. Tokiu biidu skausmas
tampa létinis ir gali atsirasti skausmo pojii¢iai be jokio fizinio stimulo — vadi-
namasis spontaninis skausmas [54].

Centrinés kilmés neuropatinis skausmas daznai atsiranda dél pazeidimy
galvos ar nugaros smegenyse. Tokie paZeidimai kaip insultas ar nugaros sme-
geny trauma gali sukelti strukttrinius ir funkcinius pokyc¢ius centrinéje nervy
sistemoje, dél kuriy sutrinka normali skausmo signaly moduliacija. Sie poky-
¢iai lemia padidéjusj neurony aktyvumga ir jautruma skausmo signalams, o tai
gali sukelti nenormaly skausmo apdorojima ir spontaniSska skausmo pojitj.
Centrinés kilmés neuropatinis skausmas taip pat buidingas i$sétinei sklerozei,
kai dél nervy sistemos demielinizacijos neuronai tampa hiperaktyviis [56].

3.4.3. Nociplastinis skausmas

Nociplastinis skausmas kyla dél centrinés nervy sistemos sensitizacijos
procesy, kurie padidina nervy sistemos jautrumg ir keicia skausmo signaly
apdorojima. Sios biiklés metu skausmo suvokima lemia ne periferiniai audi-
niy pazeidimai ar nervy sistemos struktiiriniai sutrikimai, o centrinés nervy
sistemos funkciniy poky¢iy mechanizmai [55].

Neurotrofiniai veiksniai, pavyzdziui, smegeny neurotrofinis faktorius, at-
lieka svarby vaidmenj Siy funkciniy poky¢iy vystymesi. Jie didina neurony
jautruma skausmo signalams, stiprina jy perdavimg ir lemia ilgalaikius struk-
tarinius poky¢ius nervy sistemoje. Sie procesai skatina skausmo islikima net
ir iSnykus pirminiam dirgikliui, todél nociplastinis skausmas daznai pasireis-
kia 1étiniy skausmo biiseny metu [56].

19



Nociplastinis skausmas daZniausiai diagnozuojamas, kai pacientas jaucia
skausma, ta¢iau néra nustatoma aiski periferinio pazeidimo ar somatosensori-
nés sistemos ligos priezastis. D¢l Sios priezasties diagnostika reikalauja ypa-
tingo démesio centrinés nervy sistemos biiklés vertinimui, o gydymas daznai
apima ne tik farmakologines priemones, bet ir mokslu pagrjstas nefarmakolo-
gines intervencijas, pavyzdziui, kineziterapijg ar psichoterapija [50].

3.5. Létinio nespecifinio apatinés nugaros dalies skausmo diagnostika

ANDS patogenez¢ yra itin sudétingas ir daugiafaktorinis procesas, kurio
priezastis lemia jvairQis tarpusavyje susij¢ mechanizmai ir rizikos veiksniai.
Etiologiskai ANDS gali kilti dél tarpslankstelinio disko i§varzos, radikulopa-
tijos, facetiniy sgnariy artropatijos, miofascijinio skausmo, kryzmeninio klu-
bakaulio sgnario disfunkcijy, spondiloartropatijy ar dél nociplastinio skaus-
mo mechanizmy. Visi Sie veiksniai ne tik prisideda prie skausmo, bet daznai
veikia kartu, sukurdami sudétingg ir individualiai kintan¢ig klinikine skaus-
mo iSraiska, kuri reikalauja iSsamaus vertinimo ir supratimo [57,58].

Vienas dazniausiy létinio ANDS tipy, sudarantis iki 90 proc. visy ANDS
atveju, yra nespecifinis skausmas [51]. Sis terminas apima atvejus, kai ne-
pavyksta aisSkiai nustatyti specifinio patologinio generatoriaus, taciau tai ne-
reiSkia, kad skausmas neturi priezasties. Daznai tokio pobiidzio skausmas
siejamas su miofascijiniu skausmu, kurj sukelia raumeny, fascijy ir rais¢iy
disfunkcijos arba mikrotraumos. Miofascijinis skausmas paprastai pasireiskia
deél per didelés raumeny jitampos, mikrotraumy arba trigeriniy taSky susida-
rymo ir yra juntamas kaip intensyvus diskomfortas arba skausmas. Nepai-
sant to, kad mechaninés skausmo priezastys gali biiti sunkiai nustatomos, jos
yra ypac svarbios létinio nespecifinio ANDS kontekste ir reikalauja iSsamaus
jvertinimo bei kruopstaus valdymo [59,60].

Klinikingje praktikoje, siekiant diagnozuoti nespecifini ANDS, rekomen-
duojama surinkti i§samig anamneze ir atlikti nuodugny fizinj ityrima. Sis
procesas yra biitinas, norint identifikuoti ,,raudongsias véliaveles* — kliniki-
nius pozymius, rodan¢ius rimtg organine pazaida, pavyzdziui, navikus, infek-
cijas ar stuburo luzius [51]. Neurologiniai tyrimai atlieka svarby vaidmenj
padedant atmesti radikulopatijg kuri gali buiti ANDS priezastis ar kartu pasi-
reiSkianti buklé. Vaizdiniai diagnostikos metodai, tokie kaip rentgenograma,
magnetinio rezonanso tomografija ar kompiuteriné tomografija, rekomenduo-
jami tik esant pagristam jtarimui del rimty patologijy. Gairése pabréZiama,
kad jy rutininis taikymas néra tikslingas, nes dauguma nespecifinio skausmo
atvejy galima sékmingai valdyti be Siy tyrimy [61].

Biitina jvertinti psichosocialinius veiksnius, tokius kaip paciento emoci-
né biisena, streso lygis ar socialiné aplinka, nes jie gali reikSmingai paveikti
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skausmo eigg ir prisidéti prie negalios vystymosi. Sie veiksniai ypa& aktualiis
ilgalaikiam skausmo valdymui ir gydymo efektyvumui [34,61].

3.6. Judéjimo sistemos samprata

Judéjimo sistema yra esminé kineziterapijos dalis. Ji apibiidinama kaip
daugiakomponenté sistema, apimanti raumeny, griauciy, nervy, Sirdies ir
kraujagysliy bei kity organy sistemas, kurios veikia kartu siekiant uztikrinti
optimaly judesiy atlikimg ir kiino funkcionaluma (3.6.1 pav.) [62]. Judéjimo
sistemos pagrindiné funkcija — palaikyti normalig kiino judesiy biomechanika
ir funkcinj pajéguma. Bet kokie Sios sistemos sutrikimai gali sukelti judesiy
disfunkcija, ribota mobilumg ir skausma, iskaitant ir nespecifini ANDS [18].

3.6.1 pav. Zmogaus judéjimo sistemos modelis
(Saltinis: Sahrmann et al, 2017) [18]

Jud¢jimo sistemos modelis pabrézia trijy pagrindiniy sistemy tarpusavio
sgveika judéjimo procese. Griauciy-raumeny sistema veikia kaip judesio vyk-
dytoja, nervy sistema reguliuoja judesius, o Sirdies, kvépavimo ir endokrininé
sistemos palaiko kitas sistemas bei reaguoja i judéjimo poveikj. Pavyzdziui,
nepakankamas fizinis aktyvumas yra tiesiogiai susij¢s su metaboliniu sindro-
mu, kuris neigiamai veikia ne tik Sirdies ir kraujagysliy sistema, bet ir ben-
drg organizmo funkcionaluma. Ilgalaikés statinés pozicijos ar pasikartojan-
tys judesiai kasdien¢je veikloje gali turéti poveikj visoms kiino sistemoms,
sukeldami disbalansg, disfunkcijg ir netgi prisidédami prie létinio skausmo
vystymosi [15].
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3.7. Judéjimo sistemos vertinimas ir reik§mé stuburo sveikatai ir
funkcijai

Judéjimo sistemos vertinimas apima keletg svarbiy elementy, jskaitant lai-
kysena, raumeny jéga, nervy sistemos veikima ir judesiy kokybe. Laikysenos
analizé padeda nustatyti netinkamas kiino padétis, kurios laikui bégant gali
lemti per didel¢ apkrova raumenims ir sgnariams. Tokie poky¢iai yra svarbils,
nes netinkama laikysena daznai siejama su létiniu skausmu ar judéjimo su-
trikimais, jskaitant nespecifini ANDS [17,63—66]. Raumeny jégos vertinimas
yra biitinas norint suprasti raumeny funkcinj pajéguma. Raumeny silpnumas
gali ne tik apriboti judesiy amplitudg, bet ir prisidéti prie funkciniy ribojimy,
kurie ilgainiui veikia kasdien¢ veikla ir gyvenimo kokybe [18,67]. Taciau
vien statiniy parametry analizés nepakanka — buitina jvertinti ir judesiy koky-
be dinaminiuose kontekstuose. Kiino judesiy analizé atliekant kasdienes vei-
klas, tokias kaip sédé¢jimas, pasilenkimas, vaiks¢iojimas ar atsistojimas nuo
kedes, gali padéti identifikuoti subtilias disfunkcijas. Jos daznai yra nemato-
mos jprastinio vertinimo metu, taciau tai gali biiti ankstyvi Zenklai, jspé&jantys
apie galimus ilgalaikius sveikatos sutrikimus. Anksti identifikuotas judéjimo
disfunkcijas galima efektyviai koreguoti kineziterapinémis intervencijomis,
tokiu budu uzkertant kelig létiniy problemuy, taip pat ir skausmo, vystymuisi
[15].

3.7.1. Griauciy-raumeny sistemos jtaka nespecifiniam apatinés
nugaros dalies skausmui

Laikysena ir jos rySys su nespecifiniu ANDS. Ankstyvieji tyrimai, ku-
rie sieké suprasti nespecifini ANDS, daugiausiai buvo paremti stuburo bio-
mechanikos principais. Pasikartojantys nedidelés amplitudés judesiai, ypac
esant neoptimaliai griauciy-raumeny sistemos struktiiry padéciai, gali sukelti
uzdegima, traumg ar degeneracijg [20,68]. Nepaisant vykdomy tyrimy, vis
dar néra bendro sutarimo, ar pasikeitusi laikysenos kontrol¢ statinéje padétyje
yra tiesiogiai susijusi su nespecifiniu ANDS [65].

Tiriant laikysenos poveikj ANDS, daznai vertinama dubens ir juosmeninés
stuburo dalies padétis. Rezultatai Siuo klausimu yra nevienareikSmiai. Kai
kurie tyrimai nerado reikSmingy skirtumy tarp sveiky asmeny ir ANDS ser-
ganciy pacienty vertinant juosmens-dubens srities projekcijas [69,70]. Taciau
kiti tyrimai nustaté rysj tarp dubens pasvirimo ir ANDS vyry populiacijoje
[22]. Taip pat nustatyta, kad dubens ir juosmens asimetrijos gali sukelti padi-
déjusig jtampa ir diskomfortg apatin¢je nugaros dalyje [71].

Laikysenos jtaka ANDS buvo nagrin¢jama analizuojant ir kitus kiino pa-
déties parametrus. Pavyzdziui, vertinant laikysenos kontrole stovint, viename
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tyrime [72] nerasta reikSmingy skirtumy tarp sveiky ir ANDS jaucianciy ti-
riamyjy, taciau kitame tyrime [ 73] nustatyta, kad ANDS grupéje buvo didesni
laikysenos svyravimai nei tarp kontrolinés grupés tiriamyjy. Nevienareiks-
mius rezultatus pateiké ir kiti tyrimai, analizuojantys apatinio kryZzminio sin-
dromo pasireiskima, kojy ilgiy skirtumus ir laikyseng sédint, kuriuose taip pat
nebuvo nustatyta aiskiy sgsajy su ANDS [22,25,63,65].

Liemens ir dubens raumeny jégos rysys su nespecifiniu ANDS. Stu-
buro nestabilumas yra viena ANDS atsiradimo priezas¢iy. Stuburo stabilu-
ma palaiko trys pagrindiniai komponentai: 1) stuburo struktiiros, 2) stuburg
supantys raumenys ir 3) nervy sistemos kontrolé. Bet kokie $iy komponenty
sutrikimai gali lemti per dideli stuburo segmenty judéjima, kuris sukelia au-
diniy pazeidimus ir skausma [74]. Raumeny stabilizacija yra butina siekiant
uztikrinti tinkamg stuburo biomechanikg ir funkcionalumg. Svarbiausias dé-
mesys yra skiriamas giliesiems liemens raumenims, tokiems kaip dauginiai
juosmens raumenys, kurie tiesiogiai prisitvirtina prie juosmeniniy slanksteliy
segmenty ir uztikrina vietinj stuburo stabilumg [75]. Vis délto kai kurie tyri-
mai teigia, kad vienas raumuo néra atsakingas uz bendrg juosmens stabilu-
ma — svarbesn¢ yra visy liemens raumeny tinkama koaktyvacija [76].

Lokaliuosius stuburo stabilizatorius sudaro gilieji liemens raumenys,
iskaitant dauginius juosmens, skersinius ir vidinius jstrizinius pilvo raumenis
[77]. Globalieji stabilizatoriai, tokie kaip tiesusis pilvo, iSorinis jstrizinis ir
nugaros tiesiamieji raumenys, padeda palaikyti bendrg stuburo stabilumg ir
mobiluma, ypac atliekant didesnés amplitudés judesius [74].

Liemens raumeny jégos disbalansas yra vienas i$ veiksniy, galin¢iy sukelti
nespecifinj ANDS. Nustatyta, kad disbalansas tarp liemens tiesiamyjy ir len-
kiamyjy raumeny jégos gali prisidéti prie ANDS [78]. Kiti tyrimai rodo, kad
sumazgjusi nugaros tiesiamyjy raumeny jéga gali biiti susijusi su didesne nu-
garos skausmo rizika [79]. TaCiau sisteminéje apzvalgoje buvo prieita prie is-
vados, kad néra pakankamai jrodymy, jog liemens raumeny jégos disbalansas
yra pagrindiné ANDS priezastis [27]. Tai leidzia manyti, kad nors raumeny
jégos disbalansas gali biiti vienas i§ veiksniy, didinanciy skausmo tikimybe,
Jis néra vienintelé ANDS prieZastis.

Naujausi tyrimai pabrézia dubens raumeny jégos svarba. Slaunies tiesia-
myjy ir lenkiamyjy raumeny disbalansas gali turéti jtakos juosmens-dubens
biomechanikai ir sutrikdyti kiino svorio pasiskirstymg ir laikyseng [80]. Dis-
balansas tarp deSinés ir kairés kiino pusés taip pat gali lemti judesiy asimetri-
ja, kuri prisideda prie nugaros skausmo [81].

Sisteminés apzvalgos patvirtina, kad liemens ir s€dmeny raumenis stipri-
nantys pratimai yra veiksmingi mazinant ANDS ir gerinant pacienty funkcine
bukle [82,83]. Taciau vis dar truksta tyrimy, kurie detaliau iSanalizuoty skir-

23



tingy raumeny grupiy ir jy disbalanso jtakg nespecifiniam ANDS ir su juo
susijusiai funkcinei buklei.

3.7.2. Neuroraumeninés sistemos jtaka nespecifiniam apatinés
nugaros dalies skausmui

Remiantis Panjabi teorija, ne tik raumeny jéga, bet ir tinkama neuroraume-
niné aktyvacija yra bitina siekiant uztikrinti juosmeninés stuburo dalies sta-
bilumga [74]. Sutrikusi raumeny aktyvacija gali lemti nefiziologing laikysena,
netinkamas judesiy trajektorijas bei raisciy ir sgnariy perkrovas [84].

Vienas 1§ tinkamos liemens raumeny aktyvacijos pavyzdziy yra reiskinys,
kai maksimalaus liemens lenkimo padétyje nugaros tiesiamieji raumenys at-
sipalaiduoja (angl. Flexion-relaxation phenomenon). Pastebéta, kad pacien-
tams su ANDS S$is fenomenas nepasireiSkia — jy raumeny aktyvumas iSlieka
padidéjes, o tai gali rodyti sutrikusig judesiy kontrole [85—88]. Nustatyta, kad
sutrikes lenkimo-atsipalaidavimo reiskinys (LAR) yra paplites tarp pacien-
ty ir su létiniu nespecifiniu ANDS. Elektromiografinis LAR jvertinimas gali
biiti potencialus rodiklis, leidZiantis jvertinti neuroraumeninés kontrolés su-
trikimus ANDS kenciantiems pacientams, tac¢iau dél didelio duomeny varia-
bilumo biitina atlikti daugiau tyrimy, kad bty patikimai jtvirtinta $io metodo
klinikiné reikSme [5,89]

Be LAR, yra pastebéti ir kiti neuroraumeninio aktyvumo pokyciai asme-
nims su ANDS. PavyzdZiui, sveikiems tiriamiesiems nustatytas mazesnis nu-
garos tiesiamyjy raumeny aktyvumo disbalansas tarp kairés ir deSinés pusés,
atliekant maksimaly liemens tiesima, lyginant su ANDS pacientais [26]. Be
to, pacientams su ANDS pastebimas didesnis nugaros raumeny elektrinis ak-
tyvumas stovéjimo ant vienos kojos metu, lyginant juos su sveikais asmeni-
mis [90]. Nors pavirs§iné elektromiografija yra laikoma tinkamu klinikiniu
vertinimo metodu létiniu ANDS besiskundziantiems pacientams [91], esa-
my tyrimy nepakanka jos nuolatiniam taikymui létinio nespecifinio ANDS
valdyme, nes triiksta jrodymy, kokie papildomi veiksniai gali lemti raumeny
aktyvumo pokycius [92].

3.8. Psichologiniy veiksniy reik§mé stuburo sveikatai ir funkcijai

Judéjimo sistemos pokyciai néra vieninteliai veiksniai, susije su létiniu
nespecifiniu ANDS. Naujausi tyrimai pabrézia psichologiniy ir socialiniy
veiksniy reik§me skausmo vystymuisi, progresavimui ir valdymui [46,93,94].
Jie papildo kompleksinj biopsichosocialinj skausmo modelj, leidziantj geriau
suprasti ir spresti 1étinio skausmo problemas, nes jis jtraukia ne tik fizinj, bet
ir emocinj bei socialinj konteksta [95].
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3.8.1. Interocepcinis jsisamoninimas kaip psichologinis veiksnys
létinio nespecifinio apatinés nugaros dalies skausmo kontekste

Interocepcinis jsisgmoninimas, arba gebéjimas sagmoningai suvokti vidi-
nius savo kiino pojicius, laikomas svarbiu psichologiniu veiksniu, turinciu
reik§mingg poveik] létiniam nespecifiniam ANDS. Interocepcija apima kiino
vidiniy signaly, tokiy kaip kvépavimas, Sirdies ritmas ar raumeny jtampa,
suvokimg. Moksliniai tyrimai atskleid¢, kad interocepcinis jsisgmoninimas
gali sustiprinti savikontrole ir pagerinti asmeny su létiniu skausmu skausmo
valdyma [96,97].

Didesnis interocepcinis jsisgmoninimas siejamas su didesniu gebéjimu
valdyti skausmo simptomus, nes Zmon¢s, gebantys atpazinti vidinius kiino
signalus, gali efektyviau reguliuoti savo reakcijas j skausma [3]. Tai ypac
aktualu létinio skausmo atvejais, kai Zmogaus skausmo patirtj daznai veikia
ne tik fizings, bet ir emocinés bei psichologinés biisenos. Siame kontekste
aukstesnés interocepcijos savybés taip pat lemia didesnj susidoméjimg kiino
ir proto praktikomis, kurios ne tik mazina skausmo katastrofizacijg, bet ir
skatina pozityvesn] kiino suvokimg [98].

Interocepcinio jsisgmoninimo svarba taip pat atsispindi maZzinant psicho-
loginio streso poveikj. Asmenys su geresniu interocepciniu jsisgmoninimu
linkg geriau atpazinti ir valdyti skausmo impulsus, taip sumazindami su
skausmu susijusig jtampg ir stresg [99]. Nepaisant $iy rezultaty, interocepci-
nio jsisgmoninimo sgsajos su nespecifiniu ANDS lieka ne iki galo iSaiskintos,
tod¢l bitina tolesné analizé siekiant giliau suprasti $io psichologinio veiksnio
poveikj skausmo patir¢iai ir jos dinamikai [100].

3.8.2. Biopsichosocialinio modelio taikymas skausmo supratimui ir
valdymui

Biopsichosocialinis modelis integruoja biologinius, psichologinius ir soci-
alinius veiksnius, suteikdamas platesnj poziiirj j 1étinio skausmo mechaniz-
mus, eigg ir valdyma. Tradicinis biomedicininis modelis, kaip ir kinezitera-
peuty naudojamas judéjimo sistemos modelis, orientuotas tik j fiziologinius
skausmo aspektus [67], taCiau toks siauras poziiiris yra ribotas l€tinio skausmo
kontekste. Biopsichosocialinis modelis iSplecia supratima, jtraukiant emoci-
nius, socialinius ir aplinkos veiksnius, kurie turi poveikj skausmo suvokimui
ir gydymo rezultatams [101,102].

Biologiniai veiksniai apima struktiirinius, funkcinius ir cheminius poky-
Cius, tokius kaip raumeny ir nervy disbalansas ar hormony reguliacijos sutri-
kimai, galintys sustiprinti skausmo patyrimg [67]. Psichoemociniai veiksniai,
pavyzdZziui, stresas, nerimas ir depresija, prisideda prie centrinés sensitiza-
cijos formavimosi, kai nervy sistema tampa jautresné skausmo signalams,
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padidindama patiriama skausmo intensyvuma [55,103]. Socialiniai veiksniai,
tokie kaip Seimos ir artimyjy parama, darbo aplinkos reikalavimai bei kul-
tiriniai poZzitriai | skausma, taip pat gali daryti jtakg skausmo suvokimui ir
valdymui [1,95].

Nors biopsichosocialinio modelio jgyvendinimas klinikin¢je praktiko-
je susiduria su jvairiomis kliGitimis, jo galimybés taikyti individualizuotas,
efektyvesnes skausmo valdymo strategijas rodo didelj §io modelio potencialg
Stuolaikinéje skausmo medicinoje, todél biitina tolimesné tyrimy ir praktikos
plétra [101].

3.9. Subjektyvus létinio nespecifinio apatinés nugaros dalies skausmo
vertinimas

.....

outcome, PRO) matavimo priemonés, pavyzdziui, klausimynai ir skalés, yra
svarbios vertinant subjektyvig paciento patirtj ir jvertinant gydymo poky¢ius.
Jos padeda sukurti individualizuotg poziiirj j paciento prieziiirg [107]. [vairts
PNI matavimai turi jiems biidingy privalumy ir trikumy, todé¢l svarbu parinkti
priemong, kuri labiausiai tinka konkreciai biiklei ir skausmo stiprumui [108].

Remiantis turima literatiira ir prieinamais Saltiniais, Lietuvoje yra iSversti,
kultiiriskai pritaikyti ir plac¢iausiai naudojami Sie ANDS skausmo klausimy-
nai: McGill skausmo klausimynas, Rolland-Morris negalios klausimynas bei
Oswestry negalios klausimynas. McGill skausmo klausimynas, sudarytas i$
skausmazodziy, vizualinés analogijos skalés ir esamojo laiko skausmo ver-
tinimo, pasiZymi iSsamiu daugiadimensiniu poZiiiriu j skausma, apimanciu
sensorinius, afektinius ir vertinamuosius aspektus. Si struktiira leidZia tiksliau
suprasti paciento skausmo patirtj, ypac pacientams, kuriems btidingas sude-
tingesnis, létinis skausmas [109]. Nepaisant pranaSumy, Sis klausimynas yra
sudétingesnis uz kitus jrankius ir labiau tinkamas skausmo pobtidziui apibii-
dinti, taciau netinka funkcinés buklés vertinimui.

Kitas PNI matavimo jrankis yra Rolland-Morris negalios klausimynas. Jis
paprastas, greitai uzpildomas ir jautrus skausmo pokyciams, todél tinka ir
klinikinei praktikai, ir moksliniams tyrimams. Sis klausimynas padeda veiks-
mingai stebéti funkcinés buklés pokycius, taciau jo jautrumas mazéja, kai
skausmas ar funkciniai apribojimai yra lengvesni, todél maziau tinkamas pa-
cientams, kuriems pasireiskia lengvesni simptomai [110,111].

Oswestry negalios klausimynas, laikomas auksiniu standartu ANDS funk-
cinés buklés vertinimui, ypa¢ naudingas vertinant pacientus su rySkesniais
skausmo sukeltais funkcinés biklés apribojimais. Taciau §is klausimynas
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maziau tinkamas pacientams, patiriantiems silpnesnj ar vidutinio stiprumo
skausma, bei nejtraukia klausimy apie kiino padéties keitima, pavyzdziui, per-
einant i§ sédimos padéties ] stovima, kuriy vertinimas gali biiti aktualus tam
tikry pacienty grupése [112]. Svarbu pazymeéti, kad atlikus paieska pagrindi-
nése mokslinése duomeny bazése (pvz., PubMed, Scopus, Web of Science),
nerasta publikacijy, aprasanciy Oswestry klausimyno, taip pat Roland-Morris
ir McGill skausmo klausimyno lietuviskos versijos validacijos tyrimus.

Stuburo funkcijos indeksas (SFI) (angl. The Spine Functional Index) yra
naujesnis PNI matavimo jrankis, skirtas stuburo funkcijai ir jos pokyc¢iams
vertinti [35]. Jis iSsiskiria patikimomis psichometrinémis savybémis ir sti-
priomis praktinémis charakteristikomis, todél yra laikomas vertinga priemo-
ne, tinkama jvairaus intensyvumo nugaros skausma patiriantiems pacientams
[36,113—115]. Kadangi jauni asmenys re€iau susiduria su reikSmingais kas-
dieninés veiklos apribojimais [116], SFI vertimas, kultlirinis pritaikymas ir
validavimas Lietuvoje biity svarbus sprendziant su nugaros skausmu susiju-
sios funkcinés biiklés vertinimo problemas §ioje populiacijoje.

3.10. Tarptautinés funkcionavimo, negalumo ir sveikatos klasifikacijos
modelis

Pasaulio sveikatos organizacijos paskelbta TFK yra universalus biopsi-
chosocialinis sveikatos vertinimo modelis, siekiantis uZtikrinti individualy ir
i asmenj orientuota pozitrj sveikatos prieZitiroje [14]. Sis modelis skatina
atsizvelgti i jvairius sveikatos rodiklius — ne tik fiziologinius, bet ir psichoso-
cialinius, aplinkos bei dalyvumo veiksnius, taip padedant priimti daugiau in-
formacijos apie kiekvieno paciento biikle bei poreikius. Taikant TFK modeli,
galima tiksliau identifikuoti paciento problemas ir jy konteksta, todél sveika-
tos priezilira tampa labiau orientuota j individualig paciento priezitirg [117].

TFK remiasi keturiomis pagrindinémis kategorijomis: ,,Kiino struktiiros®,
,»Kitno funkcijos®, ,,Aktyvumas ir dalyvumas* bei ,,Aplinkos veiksniai* [19]
(3.10.1 pav.). Sios kategorijos padeda i§samiai suprasti, kaip sveikatos bii-
kl¢ veikia paciento kasdienybe. Pavyzdziui, kiino funkcijy kategorija apima
tokias savybes kaip skausmo intensyvumas ir raumeny jéga, kiino struktiiry
— anatomines kiino struktiras, tuo tarpu aktyvumas ir dalyvumas yra susije
su paciento galimybémis dalyvauti kasdiené¢je veikloje. I aplinkos veiksnius
jtraukiami tokie aspektai kaip socialing ir fizin¢ aplinka, kurie gali daryti jta-
ka sveikatos buklei ir veikti paciento savarankiSkuma [19,118].
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> Sveikatos buklé <
X

A\ Y \

A
Y
A
Y

Kiino struktiiros Kiino funkcijos

A

Aktyvumas ir dalyvumas

A

Y

A4
A

Aplinkos veiksniai

3.10.1 pav. Naujausias (2024 m.) Tarptautinés funkcionavimo, negalumo ir
sveikatos klasifikacijos modelis

TFK struktiira toliau skirsto kiekvieng kategorija i atskirus komponentus,
kuriy bendrai yra daugiau nei 1400. Si iSsami sistema suteikia veiksmingg
pagrindg asmeny sveikatos ir negalios biiklei suprasti bei klasifikuoti [19].

3.11. Tarptautinés funkcionavimo, negalumo ir sveikatos klasifikacijos
modelio reik§mé vertinant létinj nespecifinj apatinés nugaros dalies
skausma

TFK modelio taikymas yra itin svarbus vertinant ir valdant létinj nespe-
cifinj ANDS. Létinis nespecifinis ANDS daznai yra susijes su daugybiniais
veiksniais, todél TFK padeda iSanalizuoti Sig problema i$ jvairiy perspektyvy.
Naudojant TFK modelj ANDS atvejais, galima ne tik vertinti kiino struktiiros
ir funkcijos pokycius, bet ir stebéti, kaip skausmas veikia paciento gebéji-
mg atlikti kasdienes veiklas bei dalyvauti visuomeninéje veikloje [119,120].
Toks i§samus vertinimas yra reikalingas siekiant nustatyti ir jgyvendinti per-
sonalizuotus gydymo tikslus, kurie atitinka paciento gyvenimo aplinkybes ir
poreikius.

Naudojant TFK modelj, svarbu atsizvelgti j asmeninius ir aplinkos veiks-
nius, tokius kaip paciento amzZius, lytis ir gyvenimo bidas, nes jie gali turéti
itakos skausmo patirciai bei atsakui j gydyma. Tokiu biidu TFK modelis su-
kuria pagrinda holistiniam pozitriui | paciento funkcinés biiklés vertinimg ir
gydymo planavima [119].

Remiantis $iuo modeliu yra sudarytas SFI klausimynas. Sis klausimynas
apima Sias TFK kategorijas ir komponentus: protinés funkcijos, sensorinés
funkcijos ir skausmas, mobilumas bei asmenin¢ priezitira. Tokiu buidu SFI
leidzia vertinti paciento patirt] ir padeda tiksliau formuoti gydymo tikslus bei
planus, orientuotus ] paciento poreikius [35].
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Apibendrinant Siame darbe iSanalizuotus $altinius pastebime, kad sédimo
darbo poveikis jauno amziaus asmeny judéjimo sistemai ir létinio nespecifi-
nio ANDS vystymuisi yra daugialypis reiSkinys, kurj lemia biomechaniniai,
neurologiniai ir psichosocialiniai veiksniai. Nepaisant didelio Sios problemos
paplitimo ir su ja susijusiy ilgalaikiy pasekmiy, Sios specifinés tiriamyjy gru-
pés judéjimo sistemos vertinimo metodai vis dar yra riboti, o tinkamy, Lie-
tuvoje validuoty klausimyny triikumas apsunkina i§samesnj funkcinés buklés
jvertinimg. Struktiirizuotas, visuotinai priimtais modeliais pagrjstas judéjimo
sistemos vertinimas gali buti naudingas nustatant esmines sgsajas tarp létinio
nespecifinio ANDS ir biomechaniniy, neuroraumeniniy bei biopsichosociali-
niy veiksniy, taip sudarant prielaidas aiSkesniam §ios problemos supratimui.
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4. TYRIMO METODIKA

4.1. Tyrimo tipas ir etikos aspektai

Tyrimui atlikti buvo gautas Kauno regioninio biomedicininio tyrimy eti-
kos komiteto leidimas (Nr. BE-2-38) (1 Priedas). Tyrimas buvo atliktas lai-
kantis Lietuvos biomedicininiy tyrimy etikos jstatymo ir Helsinkio deklara-
cijos nuostaty. Visi tiriamieji pasira$¢ informuoto asmens sutikimo dalyvauti
tyrime forma.

Sis vienmomentinis skerspjivio tyrimas buvo vykdytas Lietuvos sveika-
tos moksly universiteto Slaugos fakulteto Sporto medicinos klinikoje. Tyrimo
duomenys buvo renkami nuo 2021 m. balandzio ménesio iki 2023 m. sausio
ménesio. Tyrimas suskirstytas j du etapus:

1. Klausimyno, tinkamo jauno amziaus asmeny su nugaros skausmu su-
sijusiai funkcinei buklei vertinti, parinkimo (I stadija), iSvertimo | lie-
tuviy kalbg ir kultirinio pritaikymo (II, III, IV stadijos), lietuviskos
klausimyno versijos psichometriniy savybiy ir validumo jvertinimo (V
stadija) ir pilotinio testavimo (VI stadija) (4.1.1 pav.).

2. Jauno amziaus sédimg darbg dirbanciy asmeny objektyviy ir subjekty-
viy judéjimo sistemos rodikliy analizés (4.1.2 pav.).

I tyrimg buvo jtraukiami tik tie dalyviai, kurie atitiko 1§ anksto nustatytus

jtraukimo ir nejtraukimo kriterijus (4.2 poskyris) bei sutiko dalyvauti tyrime,
pasiraSydami sutikimo forma.
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I ETAPAS
Tyrimui tinkamo klausimyno parinkimas, vertimas,
kulttirinis pritaikymas, validavimas ir pilotinis

testavimas
—
Tyrimui tinkamo klausimyno parinkimas }— g
v ___ | ®
’ SFI vertimas ir kultiiriné adaptacija ‘
v

Angliska (originali) SFI versija

{ !

V1 vertimas j lietuviy V2 vertimas j lietuviy &
kalba kalba °

! !

’ Pirmoji SFI-LT versija

!

Atgalinis vertimas j angly kalba

!

Antroji SFI-LT versija
Konceptualus ir semantinis atitikmuo originaliai
versijai

!

Testavimas (n = 8)

Y

Galutiné SFI-LT versija

o

elipe)s 17

efipers AT

Y

Psichometriniy savybiy ir validumo jvertinimas
(n=125)

!

Pilotinis SFI-LT testavimas sédima darbg
dirbantiems jauno amziaus asmenims (n = 102)

elipers 1A

4.1.1 pav. Pirmasis tyrimo etapas: klausimyno, tinkamo vertinti jauno
amziaus asmeny su nugaros skausmu susijusiai funkcinei biiklei parinkimas,
isvertimas | lietuviy kalbg, lietuviskos versijos validavimas ir pilotinis
testavimas
Santrumpos: n — tiriamyjy skaicius; SFI — stuburo funkcijos indeksas; V1, V2 — pirmasis ir
antrasis vertéjas.
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4.2. Tiriamyjy jtraukimo ir nejtraukimo j tyrima Kriterijai

Tiriamyjy jtraukimo ir nejtraukimo kriterijai buvo nustatyti atskirai pirma-
jam ir antrajam tyrimo etapams. Pirmajame tyrimo etape atrankos kriterijai
buvo bendresni: j tyrimg buvo jtraukti asmenys nuo 18 mety amziaus, turintys
pakankamus kognityvinius gebéjimus (gebantys perskaityti ir suprasti klau-
simus), patiriantys bent 6 savaiciy trukmés ANDS ir kuriy gimtoji kalba yra
lietuviy. Tiriamieji nebuvo jtraukti, jei jy ANDS sukéle struktiirinés stuburo
pazaidos ar kitos uzdegiminés, neurologinés ar medziagy apykaitos ligos, ga-
lincios turéti jtakos ANDS. Taip pat nebuvo jtraukiamos nésciosios ir asme-
nys, vartoje analgetiky ar miorelaksanty per pastargsias 12 valandy [35,36].
Pirmojo tyrimo etapo VI-oji stadija — pilotinis SFI testavimas sédimg darbag
dirbantiems jauno amziaus asmenims buvo atlieckama vadovaujantis antrojo
tyrimo etapo jtraukimo ir nejtraukimo kriterijais. Sis testavimas buvo svar-
bus, nes tolimesniame tyrime buvo vertinami jauno amziaus sédima darba
dirbanciy asmeny judéjimo sistemos rodikliai. Todél reikéjo iSanalizuoti, kaip
lietuviskoji Sio klausimyno versija vertina jauno amziaus tiriamuosius, kurie
neturi reikSmingy funkciniy apribojimy.

Antrajame etape atrankos kriterijai buvo dar labiau tikslinami pagal len-
tel¢je pateiktas salygas (4.2.2 lentel¢). Atrankos kriterijy tikslinimas buvo
biitinas siekiant uztikrinti imties homogeniSkumga. Antrajame tyrimo etape
dalyvavo tiriamieji su ir be 1étinio nespecifinio ANDS.

4.2.2 lentelé. Antrojo etapo tiriamyjy jtraukimo ir nejtraukimo i tyrimq kri-
terijai

Tiriamieji jauciantys létinj nespecifini ANDS
Itraukimo Kriterijai

Amzius: 18—44 metai.
UZsiémimas: sédimas darbas trunkantis ne maziau kaip 20 valandy per savaite, ne trum-
piau kaip 1 metus.
ANDS nebuvimas: per pastaruosius 12 ménesiy nebuvo ANDS epizody, dél kuriy reikéjo
kreiptis j gydytoja.

Tiriamieji nejauciantys létinio nespecifinio ANDS
Amzius: 18—44 metai.

Uzsiémimas: sédimas darbas trunkantis ne maziau kaip 20 valandy per savaite, ne trum-
piau kaip 1 metus.

Létinis nespecifinis ANDS, trukmé > 3 mén., skausmas Zemiau Sonkauliy ir neplintantis
zemiau sédmeny rauksliy.
Visi tiriamieji
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4.2.2 lentelés tesinys

Nejtraukimo Kriterijai
»Raudonyjy véliavéliy“ pozymiai (pvz., neseniai patirta trauma, sisteminés ligos simpto-
mai, nepaaiskinamas svorio kritimas, infekcijos ar uzdegimo pozymiai).
Neurologiniai simptomai (radikulopatija, cauda equina sindromo poZymiai, progresuojan-
tis motorinés funkcijos ar refleksy praradimas).
Ankstesnés chirurginés ar invazinés procediiros apatinés nugaros dalies srityje.
Struktairinés kilmés skausmo priezastys.
Specifinés sveikatos biiklés, tokios kaip vestibulinio aparato patologijos, infekcinés ligos,
stuburo liiziai, uzdegiminiai sutrikimai, neurologiniai ar medziagy apykaitos sutrikimai.
Kiti sveikatos sutrikimai: pvz., kelio ar klubo traumos, galincios turéti jtakos dalyvavimui
tyrime.
Skausma malSinanciy vaisty ar miorelaksanty vartojimas per pastarasias 12 valandy.
Néstumas.
Implantuoti elektroniniai medicinos prietaisai.

Umus skausmas testavimo dieng — staiga atsirades ar paiiméjes skausmas, kuris riboja pa-
ciento geb¢jima saugiai ir tiksliai atlikti tyrimo procediiras.

Tatuiruotés ant nugaros, galinCios trukdyti tiksliai jvertinti laikyseng Diers formetric 4D
sistema.

Alerginés reakcijos | klijus, kuriais ant odos pavirsiaus tvirtinami elektrodai. Nesugebéji-
mas atlikti paskirty uzduociy.

Santrumpos: ANDS — apatinés nugaros dalies skausmas.

4.3. Pirmasis tyrimo etapas

4.3.1. Tyrimui tinkamo klausimyno parinkimas

Literattiros apZvalga buvo vykdoma siekiant identifikuoti tinkamiausius
klausimynus, skirtus asmeny, patirianciy létinj nespecifini ANDS, funkcinei
biiklei vertinti. Atlikta paieSka trijose pagrindinése mokslinése duomeny ba-
zése: PubMed, Scopus, Web of Science. Buvo naudojami Sie raktazodZiai ir jy
deriniai: ,,functional status questionnaire®, ,,Jow back pain®, ,,nonspecific low
back pain®, ,,young population®, ,,psychometric properties®, ,,validity*, ,,re-
liability* ir ,,responsiveness®. PaieSka buvo apribota iki straipsniy, paskelb-
ty per pastaruosius 20 mety, parasyty angly kalba bei jtraukiancius asmenis
nuo 18 mety amziaus. Identifikuoti klausimynai buvo vertinami pagal gebé-
jimg vertinti fizinius apribojimus, funkcine buklg bei jos pokycius, ypatinga
démes;j skiriant instrumenty patikimumui, jautrumui ir tinkamumui naudoti
jauno amziaus asmeny grup¢je. Apzvalgos metu nustatyta, kad SFI issiski-
ria stipriomis psichometrinémis savybémis, jskaitant patikimuma, jautruma
ir gebéjima vertinti jvairius funkcinés buklés aspektus [35,113,121]. Kadangi
SFI apima klausimus, orientuotus j skirtingas kasdienes fizinés veiklos sritis,
jis leidzia detaliai analizuoti paciento fizinius apribojimus ir funkcinius po-
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ky¢ius. Sis klausimynas yra laikomas efektyviu jrankiu, gebanéiu uzfiksuoti
tiek subtilius, tiek rySkesnius funkcinés buklés pokycius [35,113]. D¢l savo
savybiy SFI buvo pasirinktas kaip tinkamas klausimynas jauno amziaus as-
meny, patirianciy létinj nespecifinj ANDS, funkcinés buklés vertinimui.

4.3.2. Stuburo funkcijos indekso vertimas ir kultiirinis pritaikymas

Rastiskas leidimas pradéti vertimo procesg buvo gautas 1§ SFI klausimy-
no autoriy teisiy savininko — Elsevier ir Mapi Research Trust — klinikiniy
rezultaty vertinimy teikéjo. SFI klausimyno vertimas ir kultdrinis pritaiky-
mas buvo atlikti pagal Tarptautinés farmakoekonomikos ir rezultaty tyrimy
draugijos (angl. International Society for Pharmacoeconomics and Outcomes
Research, ISPOR) [122] bei Mapi Research Trust [123] rekomenduojamas
gaires.

Vertimo ir kultiirinio pritaikymo procesas buvo vykdomas keliomis stadi-
jomis (4.1.1 pav.). Pradzioje buvo atliktas tiesioginis vertimas i$ angly (ori-
ginalios versijos) [35] i lietuviy kalba, kurj atliko du profesionaltis vert¢jai,
kuriy gimtoji kalba yra lietuviy ir turintys medicininio teksto vertimo patirties
(V1, V2). Abu vert¢jai tiesioginj vertimg atliko nepriklausomai ir atsiunté
savo versijas proceso koordinatoriui. Koordinatorius atliko klausimyny ver-
timy palyginima. Tiesioginio vertimo skirtumai buvo minimalis ir aptarti su
vertéjais. Buvo priimtas bendras sutarimas parengiant pirminj tiesioginio ver-
timo variantg.

Antroje Sio etapo fazéje buvo atlickamas atgalinis vertimas, kurj atliko
vertéjas (V3), kurio gimtoji kalba — angly, taip pat mokantis lietuviy kalba,
turintis medicininio vertimo patirties, taiau neturéjes prieigos prie pirminés
klausimyno versijos. Klausimyno vertimo proceso koordinatorius palygino
Sig versija su originalia, identifikuodamas tik kelis vertimo netikslumus, susi-
jusius su abiejy kalby lingvistiniais ypatumais.

Po tiesioginio ir atgalinio vertimo buvo atliktas antrosios versijos (kon-
ceptualaus ir semantinio atitikmens originaliai klausimyno versijai) testavi-
mas. Buvo apklausti astuoni lietuviskai kalbantys tiriamieji, penkios moterys
ir trys vyrai, jau€iantis létinjf ANDS. Vidutinis tiriamyjy amzius buvo 44,4
metai (amziaus intervalas nuo 29 iki 87 mety). Visi tiriamieji sékmingai uz-
pildé lietuviska klausimyno versija be papildomos pagalbos ar nesklandumy.
Atsizvelgiant | tai, antroji klausimyno versija buvo patvirtinta kaip galutiné
SFI-LT versija.

Galiausiai galutiné klausimyno versija buvo kruops¢iai perziiiréta lietuviy
kalbos eksperto, gerai iSmanancio angly kalbg. Kadangi Sioje versijoje nebu-
vo aptikta jokiy raSybos, gramatikos ar spausdinimo klaidy, ji buvo pripazinta
parengta galutiniam naudojimui (4.3.2.1 pav.).
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STUBURO FUNKCIJOS INDEKSAS (SFl) DATA:
\éﬁs}:\)agt PAZAIDA: Viduriné Apatiné
g e DKakIas Dnugaros dalis D

nugaros dalis

PRASOME UZPILDYTI. Dél jusy stuburo buklés jums gali bati sunku atlikti tam tikrus jprastus
veiksmus. Siame sgrase pateikti teiginiai, kuriais paprastai save apibdina su tokiais sunkumais susidire
zmonés. Pagalvokite apie savo kelias pastargsias dienas. Jei su teiginiu sutinkate, pazymeékite
langelj ,,IS dalies“ arba ,,Taip“. Jei su teiginiu nesutinkate, pazymeékite langelj ,,Ne*.

DEL STUBURO BUKLES:
Ne

p—
@<

dalies Taip

|

. AS didZigjg dalj laiko blnu namuose.

. AS daznai keiCiu padétj, kad baty patogu.

. AS vengiu sunkiy fiziniy darby (pvz., valymo, didesniy nei 5 kg svoriy kélimo, sodo darby ir kt.).
. A8 dazniau ilsiuosi.

. AS praSau kity, kad uz mane atlikty tam tikrus darbus.

. AS beveik visg laikg jauciu skausma / problema.

. Man sunku kelti ir nesti svorius (pvz., krepSius, pirkinius, sverian€ius iki 5 kg).

. Pasikeité mano apetitas.

O N O O & WODN

. Man yra sunkiau vaiks¢ioti, uzsiimti laisvalaikio veikla ar sportuoti.
10. AS susiduriu su sunkumais atliekant jprastus namy ruo$os darbus ar su Seima susijusias pareigas.

oooooooood

. AS blogiau miegu.

. Man yra sunkiau atlikti kasdienes veiklas (darba, palaikyti socialinj rysj).
[J 14. A3 esu irzlesnis (-&) ir (ar) prastesnés nuotaikos.
[] 15. A8 jaugiuosi silpnesnis (-€) ir (ar) labiau sustinges (-usi).
[] 16. Man yra sunkiau naudotis transportu (vairuoti, naudotis vieduoju transportu).

o
ogd
oo
ogd
o
og
o
oagd
o
og
o
[0 O [ 12. Man reikia pagalbos pasirGpinant savo asmens priezidra (pvz., maudantis ir ripinantis higiena).
[ I e
ogd
o
oad
[J [ [ 17. Man reikia pagalbos rengiantis arba a$ rengiuosi léciau.

[J [ [ 18. Man sunku judéti lovoje.

[J [ [ 19. Man sunku susikaupti ir (ar) skaityti.

[J [ [ 20. Man yra sunkiau sedéti.

[ [ [ 21. Man sunku atsisésti ant kédés ir nuo jos atsistoti.

[J O [ 22. As galiu stovéti tik trumpg laiko tarpa.

[J [ [ 23. Man sunku pritapti ir (ar) atsiklaupti.

[J [ [ 24. Man sunku pasilenkti (pvz., pakelti daiktus, uzsimauti kojines).

[J [J [J 25. As léciau lipu laiptais arba lipant naudojuosi turéklais.

SFI REZULTATAS. Auksciau pateiktos dalies rezultatui nustatyti sudékite pazymétus langelius:

[ |18 viso (SFI balai) 100 skalé: 100 — (IS VISOx4) = %
Min. aptinkamas pokytis (90% PI): Kaklas = 6,9 % ar 1,7 SF| balai; Viduriné ir apatiné nugaros dalis = 5,9 % ar 1,5 SFI balai;

Visas stuburas = 6,5 % ar 1,6 SFl balai Mazesnis pokytis, nei nurodytas, gali atsirasti dél paklaidos.

4.3.2.1 pav. Lietuviska stuburo funkcijos indekso versija
(Saltinis: Vaiciene et al, 2024) [124]
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4.3.3. Psichometriniy savybiy ir validumo jvertinimas

Siekiant jvertinti lietuviskos SFI klausimyno versijos psichometrines sa-
vybes ir validuma, dalyvauti Sioje tyrimo stadijoje buvo kvie€iami pacientai,
kurie lankési vienoje didziausiy Lietuvos kliniky arba vienoje i$ trijy privaciy
kineziterapijos kliniky Kaune, ir atitiko pirmojo tyrimo etapo jtraukimo ir ne-
itraukimo kriterijus. Savanoriskai sutikusiy dalyvauti tyrime tiriamyjy buvo
prasoma uzpildyti lietuviskg stuburo funkcijos indekso versija (SFI-LT),
lietuviska Oswestry negalios klausimyno versija (ONI-LT), jvertinti skaus-
mo intensyvuma naudojant 11 baly skaitmening analogijos skausmo skale
(SAS) ir uzpildyti trumpa anketa. Po 3—7 dieny pacienty buvo praSoma dar
kartg uzpildyti SFI-LT klausimyna, siekiant jvertinti jrankio stabiluma laike
[35,36,125].

ONI-LT buvo pasirinktas kaip papildomas klausimynas dél to, kad jis yra
vienas i§ placiausiai naudojamy funkcinés biiklés PNI matavimo jrankiy, 18-
versty ] lietuviy kalbg [126—128]. Jo taikymas svarbus siekiant jvertinti SFI-
LT konstrukto validumg ir patikimuma lyginant $iy dviejy instrumenty rezul-
tatus.

SAS buvo pasirinkta kaip paprasta ir patikima skausmo intensyvumo ver-
tinimo priemone, kuri daznai naudojama kartu su funkcinés buklés klausimy-
nais [35,36,113]. Ji suteiké galimybe iSanalizuoti ry$j tarp skausmo intensy-
vumo ir funkcines buklés rodikliy, papildant SFI-LT klausimyno konstrukto
validumo ir patikimumo jvertinimg.

Siekiant uztikrinti tiksly ir iSsamy duomeny surinkimg, visiems dalyviams
buvo suteikta galimybé gauti tyréjy pagalba, jei kilo klausimy dél klausimyny
ar atsirado neaiskumy, susijusiy su klausimais.

4.3.4. Tiriamyjy imties dydzio apskai¢iavimas

Minimalus imties dydis psichometriniy savybiy ir validacijos etapui buvo
nustatytas remiantis kity kalby klausimyno validacijos tyrimy duomenimis.
Imties dydis buvo apskaiCiuotas atsizvelgiant j keleta pagrindiniy metodolo-
giniy kriterijy: 80 proc. statisting galios tikimybe (angl. Power), reikSmingu-
mo lygj (p < 0,05) ir 15 proc. dalyviy praradimo rizika. Siy salygy pagrindu
nustatyta, kad minimalus imties dydis turi biiti 110 dalyviy (patikimumo ver-
tinimui n > 45, konkuruojancio kriterijaus validumui n > 106) [35,113-115].
Atliekant faktorinés analizés vertinima, rekomenduojama imties dydj nusta-
tyti remiantis minimaliu santykiu tarp klausimy skaiciaus ir dalyviy. Moks-
lin¢je literatiiroje jprastai siilomas minimalus santykis yra penki dalyviai
vienam klausimui [129]. Kadangi klausimyng sudaro 25 klausimai, pagal §j
kriterijy reikalinga minimali 125 tiriamyjy imtis. Tyrime dalyvavo 125 asme-
nys, taip uztikrinant pakankamag statistinj pagristuma psichometriniy savybiy
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ir validumo analizei bei faktorinés analizés jgyvendinimui. Toks imties dydis
atitinka moksliniy tyrimy metodologinius reikalavimus ir leidZia pagristi gau-
tus rezultatus.

4.3.5. Tiriamyju vertinimo metodai

Stuburo funkcijos indeksas (SFI-LT). SFI-LT — tai 25 klausimy klausi-
mynas, kuris buvo naudojamas siekiant jvertinti stuburo funkcing bukle ir ge-
béjima atlikti kasdienines veiklas, tokias kaip saves priezitra, poilsis, sociali-
zacija, darbas ir judéjimas. Atsakymy variantai pateikiami trimis lygmenimis:
,»Ne®“ (0 baly), ,,IS dalies” (0,5 balo) ir ,,Taip* (1 balas). Galutinis rezultatas
apskai¢iuojamas sumuojant visy klausimy balus, padauginant sumag i$ 4 ir
atimant ja 1§ Simto, siekiant apskaiciuoti procentinj jvertinimg nuo 0 proc. iki
100 proc. (maksimali reikSmé reiSkia, kad néra funkciniy apribojimy). Lei-
dziama praleisti ne daugiau kaip du atsakymus [35].

Oswestry negalios indeksas (ONI-LT). ONI-LT buvo naudojamas ANDS
sukeltos negalios vertinimui. Klausimyng sudaro 10 klausimy apie skausmo
intensyvumga, asmening prieziura, kilnojima, vaik$c¢iojima, sédéjima, stovéji-
ma, miegojima, lytinj gyvenima, socialinj gyvenimg ir keliavima. Kiekvienas
klausimas vertinamas nuo 0 (jokiy apribojimy) iki 5 (dideli skausmo sukelti
apribojimai). ONI-LT rezultatas gaunamas sudedant visy klausimy balus ir
dauginant juos i$ 2, iSreiskiant paciento negalios lygj procentais (minimali 0
proc. reikSmé reiskia, kad néra funkciniy apribojimy) [125,126,130].

Skaitmeniné analogijos skausmo skalé (SAS). SAS yra vienmatis jran-
kis, kuris buvo naudojamas skausmo intensyvumui jvertinti. Naudojant SAS,
buvo vertintas subjektyvus skausmo patyrimas skaléje nuo 0 iki 10, kai 0
reiSkia ,,néra skausmo®, o auksciausias jvertinimas — 10, reiskia ,,nepakelia-
ma skausma‘““ [108].

Demografiniai ir ANDS duomenys. IS dalyviy buvo surinkti pagrindiniai

ANDS daznj ir trukmeg.

4.3.6. Stuburo funkcijos indekso pilotinis testavimas jauno amzZiaus
sédimg darba dirbantiems asmenims

Remiantis antrojo tyrimo etapo tiriamyjy jtraukimo ir nejtraukimo kriteri-
jais, jauno amziaus sédimg darbg dirbantys tiriamieji buvo praSomi uzpildyti
SFI-LT, SAS bei anketine apklausg. Paskutiniosios Sio etapo stadijos pagrin-
dinis tikslas — jvertinti SFI-LT klausimyno panaudojimo galimybes tarp jau-
no amziaus sédimg darbg dirbanciy asmeny, kuriy kasdiené funkciné bukleé
dazniausiai biina mazai ar vidutiniskai sutrikdyta létinio nespecifinio ANDS.
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4.4. Antrasis tyrimo etapas

4.4.1. Judéjimo sistemos rodikliy ir ju sasaju su létiniu nespecifiniu
apatinés nugaros dalies skausmu analizé

Antrajame tyrimo etape buvo analizuojama dalis judéjimo sistemos —
griau€iy, raumeny ir nervy sistemos saveika (4.4.1.1 pav.). | tyrimo struktiirg
jtrauktos visos pagrindinés TFK kategorijos su tam tikrais jy komponentais
(4.1.2 pav.). Sis poziiris leido i§samiai jvertinti jvairius veiksnius, susijusius
su létiniu nespecifiniu ANDS jauno amZiaus sédimg darba dirbantiems asme-
nims.

GRIAUCIU RAUMENU

4.4.1.1 pav. Tyrime analizuojama judéjimo sistemos dalis

Dalyvauti antrajame tyrimo etape kvie€iantys skelbimai buvo platina-
mi jvairiose vietose: biuruose, kineziterapijos klinikose, Lietuvos sveikatos
moksly universitete, socialiniuose tinkluose ir buvo perduodami is lupy j 10-
pas. Savanoriskai sutik¢ dalyvauti tiriamieji privaléjo atitikti nustatytus jtrau-
kimo ir nejtraukimo kriterijus (4.2.2 lentel¢).

4.4.2. Tiriamyjy imties dydzio apskaiciavimas

Tyrimo imties dydis buvo nustatytas remiantis jprasta proporcijy jvertini-
2
Zl-a/ZXPX(l‘p)
d?
lus imties dydis, ,,Z1_q/2* — Gauso skirstinio 1 — a/2 eilés kvantilis, ,,p* —
numatoma paplitimo reikSme¢, o ,,d*“ — paplitimo nustatymo paklaida [131].
Kadangi neturé¢jome specifiniy duomeny apie ANDS paplitimg tiksliné-
je populiacijoje, konservatyviu vertinimu numatéme, kad paplitimas siekia
50 proc. Su 10 proc. paklaidos riba ir 95 proc. pasikliautinumo lygmeniu

mo skerspjtvio tyrimuose formule: n = , kur ,,n“ yra minima-
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nustatyta, kad minimalus imties dydis turéty biiti 97 tiriamieji. Atsizvelgiant
1 galimg duomeny praradima ar tiriamyjy neatvykima, numatéme 5 proc. at-
kry¢io tikimybe, todél galutinei analizei atlikti jtraukti 102 tiriamieji.

4.4.3. Tyrimo objektyvumo uZtikrinimas

Siekiant sumazinti SaliSkumo rizikg antrajame tyrimo etape, buvo naudo-
jama anoniminé kodavimo sistema, uZtikrinanti, kad vertintojai neturéty in-
formacijos apie tiriamyjy skausmo biiklg (ar asmuo patiria létinj nespecifinj
ANDS, ar skausmo néra). Tiriamiesiems buvo suteikiami unikalis anonimi-
niai kodai, kurie buvo naudojami tiek duomeny rinkimo, tiek analizés metu.
Nors vertintojai galéjo pastebéti tam tikrus pozymius, galimai susijusius su
skausmo bikle, kodavimo sistema pad¢jo sumazinti SaliSkumo rizika testavi-
mo metu.

Duomeny rinkimo ir analizés procediros buvo standartizuotos pagal 18
anksto nustatytg tyrimo protokola, kurio atitikimas periodiskai buvo perzitiri-
mas. Tokie veiksmai leido uztikrinti tyrimo nuoseklumg ir objektyvuma.

4.4.4. Tiriamyju vertinimo metodai

Sis tyrimas remiasi TFK modeliu, siekiant visapusiskai jvertinti létinj ne-
specifini ANDS. Laikantis §io poziiirio, vertinimo procesas buvo pradétas
nuo klausimyny ir anketos pildymo, siekiant gauti subjektyvius duomenis.
Po to buvo atliekami objektyvis vertinimai, jskaitant laikysenos matavimus,
pavirSing elektromiografija (pEMG) bei maksimalios izometrinés raumeny
jégos tyrimus. Bendra kiekvieno dalyvio iStyrimo trukmé svyravo nuo 1,5 iki
2 valandy (4.4.4.1 pav.).

e ™ e ™
SUBJEKTYVUS _
MATAVIMAI OBJEKTYVUS MATAVIMAI
N J N J
1 N 1 (" Maksimalios
Klausimyny ir |:> Laikysenos |:> pEMG |:> izometrines
anketos pildymas vertinimas vertinimas raumeny jegos
\ ) \ \ \__vertinimas )
e ™ e e e ™
10-20 minuciy 10—15 minuciy 10-20 minuciy 60—65 minutés
N J N N N J

4.4.4.1 pav. Istyrimo proceso pasiskirstymas laike
Santrumpos: pEMG — pavirsiné elektromiografija.
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4.4.5. Subjektyviis vertinimo metodai

Pries pradedant objektyvius vertinimus, tiriamieji buvo prasomi uzpildyti
klausimynus, skales ir anketg. Kaip ir pirmajame tyrimo etape buvo pildoma
lietuviska stuburo funkcinio indekso (SFI-LT) versija [124] ir skaitmeniné
analogijos skausmo skalé (SAS) [132], kurios apima TFK kiino funkcijy ka-
tegorija. Be jau aprasyty PNI matavimo metody, tyrime taip pat buvo tai-
komi $ie klausimynai: lietuviska daugiamacio interoceptinio jsisgmoninimo
klausimyno (DIIK-LT) (angl. Multidimensional Assessment of Interoceptive
Awareness (MAIA)) versija [133] bei lietuviska tarptautinio fizinio aktyvumo
klausimyno (TFAK-LT) (angl. International Physical Activity Questionnaire
(IPAQ)) versija [134].

TFK kategorija — kiino funkcijos. DIJK-LT [133] buvo taikomas kaip
i8samus PNI matavimo jrankis kiino suvokimui jvertinti. Jj sudaro 32 klausi-
mai, suskirstyti ] 8 skirtingas sritis:

1. Pagava apibiidina asmens gebéjimg jsisgmoninti jvairius kiino poji-

¢ius — patogius, nepatogius ir neutralius.

2. Nepaisymas vertina polinkj neignoruoti ar nenukreipti démesio nuo

skausmo ar diskomforto jutimo.

3. Nesijaudinimas matuoja asmens gebéjimg iSlikti ramiam ir nejausti

emocinio streso, kai patiriamas skausmas ar diskomfortas.

4. Démesio reguliavimas apima sugebéjima samoningai valdyti ir i§laikyti

démes; taip, kad jis biity nukreiptas j kiino pojiicius.

5. Emocinis jsisgmoninimas pabrézia rySio tarp kiino pojiiciy ir emocinés

blisenos supratima.

6. Savireguliacija reiSkia gebéjimg valdyti stresa, nukreipiant démesj |

kiino signalus.

7. Iklausymas ] kiing vertina asmens polinkj aktyviai jsiklausyti j savo

kiino pojiicius, siekiant geresnio supratimo apie savo biiseng.

8. Pasitikéjimas atspindi asmens gebéjima priimti savo kiing kaip saugy

ir patikima.

Tiriamieji atsakymus nurodé naudodamiesi 6 baly Likerto skalés sistema,
kurioje 0 reiske ,,niekada®, o 5 —,,visada®, nurodant kaip daznai jie patiria tam
tikrus i§gyvenimus [135]. Siame darbe buvo analizuojami atskiry klausimyno
sri¢iy rezultatai.

TFK kategorija — aktyvumas ir dalyvumas. Sutrumpinta TFAK-LT ver-
sija [134] buvo naudojama subjektyviam fizinio aktyvumo lygiui per pra-
€jusig savaitg vertinti. Fizinio aktyvumo lygis buvo apskai¢iuojamas pagal
metabolinio ekvivalento (MET) reikSmes skirtingo intensyvumo fizinéms
veikloms: vaik$¢iojimo veiklos buvo dauginamos 1§ 3,3 MET, vidutinio in-
tensyvumo veiklos (pavyzdZiui, greitas ¢jimas, lengvas vaziavimas dvira-
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¢iu, namy ruosos darbai ar Sokiai) — i§ 4,0 MET, o didelio intensyvumo vei-
klos (pavyzdziui, bégiojimas, aerobika ar greitas vaziavimas dviraciu) — 1§
8,0 MET. Bendras fizinio aktyvumo MET minuciy per savaite skaicius buvo
gaunamas sudedant MET minuciy per savaitg atitinkamas vertes vaikscioji-
mui, vidutiniam ir intensyviam fiziniam aktyvumui. Gautas MET rezultatas
priskiriamas vienam i$ trijy fizinio aktyvumo lygiy, kai aukstesnis lygis reis-
ké didesn; fizinj aktyvuma [136].

Be validuoty klausimyny, buvo surinkta demografiné informacija, jskai-
trukmé ir daznis [137], Gigis ir svoris. Taip pat buvo surinkta informacija apie
Jju profesing patirtj, iskaitant bendra sédimo darbo staza metais ir vidutinj
kasdienj valandy skaicCiy, praleidziama sédint.

4.4.6. Objektyviis vertinimo metodai

TFK kategorija — kiino struktiiros. Laikysenos vertinimas. Objektyvis
matavimai prasidéjo nuo laikysenos jvertinimo, naudojant Diers formetric 4D
sistemg (Diers International GmbH, Schlangenbad, Germany) [22,138], ku-
ria buvo vertinama TFK kiino struktiiry kategorija. Si neinvaziné metodika,
pagrista topografijos principais, suteikia galimybe virtualiai atkurti stuburo
anatomijg, analizuojant nugaros pavirSiaus struktiirg [138]. Vadovaujantis
gamintojo rekomendacijomis, tiriamieji buvo praSomi stovéti tiesiai, baso-
mis pédomis, jas laikant dubens plotyje, apnuoginta nugara, pédas pastacius
ant specialiai pazyméty zymekliy, siekiant uztikrinti vienodas salygas tiria-
miesiems. Vertinimo metu tiriamyjy buvo praSoma atsipalaiduoti, kvépuoti
Iprastai ir ZiGiréti tiesiai priesais save. Skaitytuvas, pastatytas 2 metry atstumu
nuo tiriamojo, uzfiksuodavo nugaros vaizda, pasitelkdamas vaizdo rastrinés
stereografijos technologija, o gauti duomenys buvo nedelsiant apdorojami
(4.4.6.1 pav.). Statinés laikysenos analizei skirta skenavimo procedira truko
6 sekundes, per kurias buvo surinkta 12 nugaros vaizdy. IS Siy vaizdy algo-
ritmas atrinko tg, kuris labiausiai atitiko vidutines vertes, ir pateiké stuburo
formos parametrus [139]. Vertinimo metu buvo matuojami ir analizuojami
jvairiis stuburo, dubens ir kiino laikysenos parametrai (4.4.6.2 pav.).
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4.4.6.1 pav. Laikysenos vertinimas Diers fometric 4D sistema
(Saltinis: gamintojo naudojimosi vadovas, naudojamas su rastisku
gamintojo leidimu)
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Kyphotic A

Lordotic Apex LA a6 ™M (~L4)
Fléche Cervicale 44 mm
Fléche Lombaire 48 mm

Kyphotic Angle ICT-ITL (max) 34 °©
Lordotic Angle ITL-ILS (max) 34 °

Sagittal Imbalance VP-DM 0 °p Vertebral Rotation (rms) 2

Coronal Imbalance VP-DM 4 mmL Vertebral Rotation (+max) 7 °R (~C7)
Pelvic Obliquity 4 mmR Vertebral Rotation (-max) 2 °L(~T11)
Pelvic Torsion DL-DR 0 ° Vertebral Rotation (Amplitude) 9 °

Pelvis Rotation 1 °L Apical Deviation VP-DM (rms) 6 mm

Kyphotic Angle ICT-ITL (max) 34 © Apical Deviation VP-DM (+max) 12 mmR (~T4)
Lordotic Angle ITL-ILS (max) 34 © Apical Deviation VP-DM (-max) 0 mm (~L4)

pex KA g9 ™M (~T8)

Apical Deviation VP-DM (Amplitude) 12 mm

4.4.6.2 pav. Laikysenos vertinimo parametry vaizdas ekrane

Kiino laikysenos vertinimas:

1.

Frontalinis nuokrypis (°) — kampas, susiformuojantis tarp tiesios vi-
durio linijos, einan¢ios nuo C7 slankstelio, ir linijos, jungianc¢ios C7
slankstelj su vidurio tasku tarp uzpakaliniy klubakaulio dygliy. Sis pa-
rametras vertina kiino poslinkj frontalinéje plokstumoje.

. Stuburo vidurio linijos nuokrypis (cm) — maksimalus nuokrypis tarp

stuburo vidurio linijos ir tiesios linijos, jungiancios C7 slankstel;j ir vi-
durio taska tarp uzpakaliniy klubakaulio dygliy.
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Stuburo linkiy vertinimas:

3. Kakliné lordozé (cm) — horizontalus atstumas tarp kaklinés stuburo
kreivés virStinés ir tangentés, einancios per kritininés kifozés virStng.

4. Juosmeniné lordozé (cm) — horizontalus atstumas tarp juosmenines stu-
buro kreivés virSings ir tangentés, einancios per kifozés virSine.

5. Kriitininés kifozés kampas (°) — kampas, susidarantis tarp dviejy pa-
virSiniy tangenty: viena eina per torakoliumbarinés srities luzio taskg —
C7, kita — per cervikotorakalinés srities lizio tagka. Sis parametras ver-
tina kriitininés kifozes laipsnj.

6. Juosmeninés lordozes kampas (°) — kampas tarp pavirSiniy tangenty:
viena eina per cervikotorakalinés srities liizio taska, kita — per vidurio
taska tarp uzpakaliniy klubakaulio dygliy.

Dubens padéties vertinimas:

7. Dubens rotacija (°) — apskai¢iuojama kaip kampas tarp normaliy linijy,
einanciy i§ abiejy klubakaulio dygliy pavirsiy, vertikalioje asyje.

8. Dubens asimetrija (°) — uzpakaliniy klubakaulio dygliy aukscio skirtu-
mas frontalingje plokStumoje.

Stuburo sukimosi vertinimas:

9. Slanksteliy rotacija (°) — didziausias slankstelio keterinés ataugos pasi-
sukimas aplink savo vertikaligjg aSj, nustatomas pagal slankstelio kete-
rinés ataugos padét;.

TFK kategorija — kuno funkcijos. Raumeny elektrinio aktyvumo
vertinimas. Po laikysenos matavimy, buvo atlickamas pavirSiniy raumeny
elektromiografijos (pEMG) vertinimas. Noraxon Telemyo keturiy kanaly
jrenginys (Noraxon 3.6, Inc., Scottsdale, USA) buvo naudojamas registruo-
jant pEMG duomenis. Nugaros tiesiamyjy raumeny pEMG matavimai buvo
atliekami vadovaujantis procediiromis, apraSytomis ankstesniuose tyrimuose
[87,106]. Pries klijuojant elektrodus, odos pavirSius vertinimo srityje buvo
specialiai paruostas: lengvai nuSvei¢iamas smulkiu Svitriniu popieriumi,
nuvalomas izopropilo alkoholiu, o esant plaukuotumui — nuskutamas. Tyri-
mui buvo naudojami vienkartiniai bipoliniai elektrodai su geliu FIAB (puty
pagrindo, staCiakampés formos, 21x41 mm dydzio; tarpas tarp elektrody —
22 mm; Ag/AgCl; F3010 tipo, Vicchio, Italy). Elektrodai buvo simetriskai
pritvirtinti prie abiejy pusiy juosmeninés dalies nugaros tiesiamyjy raumeny
(JNTR) (angl. Lumbar erector spinae (LES)), klijuojant juos 2 cm j Song nuo
L3 slankstelio (4.4.6.3 pav.). Registruoti pEMG signalai (uV) buvo apdoroti
naudojant programing jrangg ,,Myomuscle* (Noraxon MR3.6). pEMG duo-
menys filtruoti ,,Band-Pass filtru (daznis 5-500 Hz), signalai rektifikuoti
(t. y. transformuoti | teigiamas reikSmes, pasalinant neigiamaja signaly dalj)
ir sulyginti.
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4.4.6.3 pav. Pavirsinés elektromiografijos elektrody tvirtinimo vietos

pEMG matavimai buvo atliekami vertinant LAR bei atliekant maksima-
laus izometrinio liemens lenkimo, tiesimo bei kairés ir deSinés pusés slaunies
tiesimo matavimus.

LAR vertintas remiantis ankstesniuose tyrimuose apraSytais protokolais
[85,140]. Pries procediirg tiriamiesiems buvo iSsamiai paaiskinta vertinimo
eiga ir pademonstruota uzduotis. Po demonstracijos tiriamieji 10 sekundziy
stovéjo ramiai, laikydami kojas dubens plotyje, o rankas — laisvai, be jokiy
judesiy, siekiant uztikrinti prietaiso kalibravimg. Po kalibravimo jie 1étai ir
patogiu tempu lenké liemenj ] priek; (lenkimo faze), pasieké maksimalig len-
kimo padét;j ir jg iSlaiké 3 sekundes (uzlaikymo faz¢). Véliau grizo i prading
stovima padétj (tiesimo faze) (4.4.6.4 pav.). Uzduotis buvo atliekama tris kar-
tus, su 30 sekundziy pertraukomis tarp pakartojimy. Analizei buvo naudoja-
mas visy trijy pakartojimy rezultaty vidurkis, siekiant uztikrinti matavimy
patikimuma.
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4.4.6.4 pav. Maksimalaus liemens lenkimo padétyje atsirandancio nugaros
tiesiamyjy raumeny atsipalaidavimo reiskinio vertinimas

Pastaba: 1 — prietaiso kalibravimas stovint neutralioje padétyje; 2 — maksimalus liemens len-
kimas ir padéties uzlaikymas; 3,4 — liemens tiesimas ir grjzimas j prading padétj.

Nugaros tiesiamyjy raumeny pEMG jvertinimui ir analizei atlikti buvo
apskaiciuojami du parametrai: raumeny elektrinio aktyvumo disbalansas ir
procentiné iSraiSka apskai€iuota pagal maksimalaus valingo izometrinio lie-
mens tiesimo metu gautas vidutines pEMG amplitudes. Raumeny aktyvumo
disbalansui tarp kairés ir deSinés JNTR pusiy jvertinti buvo apskaiciuotas
dviejy pEMG matavimy (uV) koeficientas, dalijant didesnji pEMG (uV) 18
mazesnio. Aukstesnis koeficientas reiské didesnj raumeny aktyvumo disba-
lansg arba asimetrijg, kuri gali atspindéti rySkesnius raumeny funkcijos sutri-
kimus [26]. Maksimalaus valingo izometrinio raumens susitraukimo (MVS)
vertinimai buvo atliekami naudojant skaitmeninj dinamometra, kartu jverti-
nant ir liemens tiesimo jéga. Siy matavimy detalesnis apra§ymas pateikiamas
sekanc¢iame skyriuje. MVS matavimai buvo atliekami tris kartus, i$ jy buvo
iSvedamas pEMG amplitudziy vidurkis ir nuo jo apskaiciuojama procentiné
iSraiska (MVS proc.) [141].

TFK kategorija — kiino funkcijos. Maksimalios izometrinés liemens
ir Slaunies tiesiamyjy raumeny jégos vertinimas. Objektyviy matavimy
serijg uzbaigé maksimalios izometrinés raumeny jégos vertinimai, atlikti
naudojant Dr. Wolff BackCheck® 617 dinamometra (Dr. WOLFF Sports &
Prevention GmbH, Arnsberg, Germany) [142], kuriy metu buvo vertinama ir
pEMG. Maksimalios izometrinés raumeny jégos matavimai buvo standarti-
zuoti visiems tiriamiesiems, laikantis gamintojo rekomenduojamo protokolo,
iskaitant teisingg tirilamyjy pozicionavimg ir procediiry atlikima.

Maksimali izometriné liemens tiesiamyjy ir lenkiamyjy raumeny jéga buvo
vertinama stovint neutralioje padétyje, kai keliai sulenkti 20° kampu. Dubuo
buvo stabilizuojamas naudojant atramas ties klubakauliais i$ priekio ir nuga-
ros. Atliekant liemens tiesiamyjy raumeny jégos vertinima, slégio pagalvélé
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buvo tvirtinama menciy srityje, o lenkiamyjy raumeny atveju — kriitinkaulio.
Slaunies tiesiamyjy raumeny jéga buvo vertinama tiriamajam stovint. Atra-
mos buvo fiksuotos prie kriitinkaulio ir klubakauliy sparny, o slégio pagal-
vélé — virs pakinklio duobés. Tiriamasis laikési jsikibes uz specialiy rankeny,
atraminé koja buvo nepilnai iStiesta per kelio sgnarj, o testuojama koja — Siek
tiek pakelta ir iStiesta per klubo sgnarj (4.4.6.5 pav.) [143].

Atsizvelgiant | ankstesnius tyrimus [79,144], vertinimai buvo atliekami
po tris kartus, iSlaikant maksimalig jéga 5 sekundes ir darant 30 sekundziy
pertrauka tarp pakartojimy. Analizei buvo naudojamas didziausias pasiektas
rezultatas, iSreikstas kilogramais, taip pat buvo vertinamas raumeny jégos
disbalansas tarp liemens tiesiamyjy ir lenkiamyjy raumeny bei tarp deSinés ir
kairés pusés Slaunies tiesiamyjy raumeny. Raumeny jégos disbalansas buvo
apskaiCiuotas 1§ didesnés jégos vertés atimant mazesng¢. Didesné skirtumo
reikSme reiSké didesnj raumeny jégos disbalansg.

4.4.6.5 pav. Maksimalios izometrinés liemens tiesiamyjy ir lenkiamyjy bei
kairés ir deSinés pusés Slaunies tiesiamyjy raumeny jégos vertinimas
Pastaba: 1 — maksimalios izometrinés liemens tiesiamyjy raumeny jégos vertinimas; 2 —
maksimalios izometrinés liemens lenkiamyjy raumeny jégos vertinimas; 3 — maksimalios
izometrinés §launies tiesiamyjy raumeny jégos vertinimas.

4.5. Statistiné duomeny analizé

Duomeny analiz¢ buvo atlikta naudojant SPSS 29 versija ,,MacOS* opera-
cinei sistemai (IBM SPSS Statistics, Chicago, IL, USA). Pries atlickant ana-
lize, kiekybiniy kintamyjy normalumo prielaida buvo tikrinta taikant Kolmo-
gorovo-Smirnovo testa. Kintamiesiems, pasiskirs€iusiems pagal normalyjj
skirstinj, dviejy nepriklausomy im¢iy palyginimui buvo naudojamas Stjuden-
to t-testas. Kintamiesiems, kurie neatitiko normalumo prielaidos, buvo tai-
komi neparametriniai testai. Mann-Whitney U testas buvo naudojamas skir-
tumams tarp dviejy nepriklausomy imciy jvertinti, o Wilcoxono testas buvo
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taikomas dviejy priklausomy im¢iy duomeny palyginimui. Kintamiesiems,
pasiskirs¢iusiems pagal normalyj; skirstinj, rezultatai pateikti kaip vidurkiai
ir standartiniai nuokrypiai. Pirmajame tyrimo etape vidurkiai ir jy 95 proc.
pasikliautiniai intervalai buvo nurodyti siekiant pabrézti rezultaty patikimu-
ma. Kintamiesiems, kurie neatitiko normalumo prielaidos, rezultatai pateikti
kaip medianos su minimaliomis ir maksimaliomis reik§mémis. Kokybiniai
kintamieji pateikti absoliu¢iais ir procentiniais daZniais.

Siekiant jvertinti SFI-LT klausimyno vidinj nuoseklumg ir patikimuma,
buvo apskaiciuotas Cronbacho o koeficientas ir atskiry klausimy koreliacijos
su visu klausimynu. Cronbacho o reikSmés tarp 0,70 ir 0,95 buvo vertinamos
kaip rodancios gera vidinj nuoseklumg. Klausimai, kuriy koreliacijos koefici-
entas su visa skale buvo mazesnis nei 0,2, laikyti neturin¢iais rysio su kitais
klausimais [145].

Testo pakartotinio patikimumo jvertinimui buvo naudotas intraklasinés
koreliacijos koeficientas (IKK) (angl. Intraclass correlation coefficient,
ICC). Dalyviai SFI-LT klausimyng uzpildé du kartus su 3—7 dieny intervalu.
Patikimumas buvo laikomas geru, kai IKK > 0,70 [145]. Klausimyno stabi-
lumui jvertinti buvo taikytas Spearman-Brown koeficientas, kurio reikSmés >
0,80, laikytos pakankamomis, o reikSmés > 0,90 — geru konstrukto stabilumu
[146].

Matavimo paklaida buvo nustatyta naudojant minimalaus iSmatuojamo
pokyc¢io (angl. Minimal Detectable Change, MDC 90) analize [147]. Stan-
dartiné matavimo paklaida (SMP) buvo apskaiciuojama pagal formulg:
SMP = SNV1 —r, kai SN yra matavimo standartinis nuokrypis, o r — testo
patikimumo koeficientas, apskaiciuotas kaip Pearsono koreliacijos koeficien-
tas tarp pirminio ir pakartotinio vertinimy.

Klausimyno konstrukto validumas buvo nustatytas apskai¢iuojant Spear-
mano koreliacijos koeficientg (p) tarp SFI-LT, ONI-LT ir NRS. Koreliacijos
interpretavimas buvo atliktas pagal Siuos intervalus: 0,81-1,0 labai stipri ko-
reliacija, 0,61-0,80 — stipri, 0,41-0,60 — vidutinio stiprumo, 0,21-0,40 — sil-
pna, o 0-0,20 — labai silpna [148].

Papildomai buvo vertintas ,,grindy ir luby efektas* (angl. Floor and
ceilling effect), kuris apibiidina procenting imties dalj, pasiekusig maziausig
arba didziausig galimg klausimyny jvertinimg. Jei maziausiy ar didziausiy
jvertinimy procentas virSijo 15 proc., tai laikyta neatitinkanc¢iu standarty
[145].

Klausimyno struktiira buvo analizuota naudojant tirianc¢iaja faktoring ana-
liz¢. Duomeny tinkamumas §iai analizei jvertintas pagal Kaiser-Meyer-Olkin
(KMO) kriterijy ir Bartleto sferiSkumo testa. Faktoriai buvo isskirti naudo-
jant maksimalaus tikétinumo kriterijy (angl. Maximum likelihood extraction,
MLE), nustatant minimaly faktoriy svorj > 0,3. Faktoriy atrankos kriterijai
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buvo $ie: lizio tasko nustatymas pagal Ketelo diagrama, tikrinés reikSmés >
1,0 ir kiekvieno faktoriaus paaiSkinama dispersija > 10 proc. [129]. Fakto-
riaus svoriy patikimumui jvertinti buvo apskaiciuoti 95 proc. pasikliovimo
intervalai, naudojant savirankos (angl. Bootstrap) procediirg su 10000 imties
vienety.

Antruoju tyrimo etapu, siekiant jvertinti subjektyvios funkcinés biiklés
(SFI-LT) ry$; su objektyviais ir subjektyviais judéjimo sistemos rodikliais,
buvo naudotas Pearsono koreliacijos koeficientas (R). Kintamieji, kurie turé-
jo reikSmingas koreliacijas su SFI, buvo jtraukti kaip galimi prognozuojantys
kintamieji | daugiaveiksnés tiesinés regresijos modelj. SFI ir prognozuojan-
¢iy kintamyjy sgsajos stiprumas buvo jvertintas pagal R? koeficiento reikSme.

Papildomai buvo atlikta mediacin¢ analizé, siekiant jvertinti sédimo dar-
bo stazo ir subjektyvios funkcinés biiklés rySius per skausmo intensyvumo
bei liemens raumeny jégos ir JNTR aktyvumo mediacinius mechanizmus.
Pagrindimas ir detalus koncepciniy modeliy apraSymas pateiktas 4.5.1 sky-
relyje. Mediaciniy ry$iy analizé buvo atlikta panaudojant Hayes PROCESS
makrokomanda. Buvo taikoma savirankos procediira su 10000 imties vienety
ir 95 proc. pasikliautinuoju intervalu.

Visose analizése statistinio reikSmingumo lygmuo o = 0,05.

4.5.1 Mediacinés analizés pagrindimas ir procediira

Sédimas darbas ir séslus gyvenimo biidas yra laikomi vienais pagrindi-
niy rizikos veiksniy létinio nespecifinio ANDS atsiradimui [11,31,43], taciau
tiesioginiai ir netiesioginiai ry$iai tarp Siy veiksniy néra pakankamai istirti.
Funkciné biikle yra vienas svarbiausiy ANDS poZymiy, nes ji atspindi, kaip
skausmas veikia kasdiene veiklg ir gyvenimo kokybe [32,107,149]. Todél su-
bjektyvi funkcine btkle, vertinta SFI, buvo pasirinkta kaip baigtiné reikSme
modelyje. Si analizé leido jvertinti galimus netiesioginius rysius tarp sédimo
darbo stazo ir funkcinés buklés per fiziologinius ir biomechaninius mecha-
nizmus.

Skausmas yra vienas pagrindiniy veiksniy, daran¢iy jtakg funkcinés bii-
kles bloge¢jimui asmenims su létiniu ANDS [124]. [lgalaikis sedéjimas daZznai
sukelia raumeny nuovargj ir mechanine stuburo perkrova, kuri prisideda prie
skausmo atsiradimo ir jo intensyvéjimo [74]. Atsizvelgiant | tai, skausmo in-
tensyvumas buvo pasirinktas kaip mediatorius, siekiant jvertinti jo poveikij
ry$iui tarp sédimo darbo stazo ir subjektyvios funkcinés buklés.

Ilgalaikis sedéjimas yra susije¢s su liemens raumeny jégos mazejimu, kuris
yra svarbus stuburo stabilumui ir biomechaninei funkcijai palaikyti [150,151].
Liemens raumeny jéga ir tinkama koaktyvacija yra esminiai elementai, uz-
tikrinantys juosmeninés stuburo dalies stabilumg ir biomechaning funkcijg
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[74]. Sumazejus liemens raumeny jégai, JNTR raumenys gali tapti pernelyg
aktyvis, siekiant kompensuoti stabilumo triitkuma. Padidéjes INTR aktyvu-
mas veikia kaip apsauginis mechanizmas, taciau jis gali prisidéti prie rau-
meny disbalanso, pertempimo ir funkcijos sutrikimy [5,141]. Atsizvelgiant
1 Siuos veiksnius, INTR aktyvumas ir liemens raumeny jéga buvo pasirinkti
kaip svarbiis mediaciniai mechanizmai, siekiant jvertinti s€déjimo poveikj
subjektyviai funkcinei buklei (4.5.1.1 pav.).

Mediatorius

Skausmo intensyvumas (SAS);
Kairés pusés nugaros tiesiamyjy
raumeny aktyvumas (MVS proc.);
Desinés pusés nugaros tiesiamyjy
raumeny aktyvumas (MVS proc.);
Maksimali izometriné liemens
tiesiamyjy raumeny jéga (kg);

a Maksimali izometriné liemens b
lenkiamyjy raumeny jéga (kg).

e(c) Subjektyvi funkciné buklé
Sédimo darbo stazas (m.) > (SFI-LT)
Salyginis veiksnys (prognozuotojas) Baigtis

4.5.1.1 pav. Konceptualus tyrimo modelis

Santrumpos: MVS — maksimalus valingas susitraukimas; SAS — skaitmeniné analogijos
skausmo skalé; SFI-LT — stuburo funkcijos indeksas — lictuviska versija.
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5. REZULTATAI

5.1. Pirmasis tyrimo etapas

5.1.1. Stuburo funkcijos indekso vertimas ir kultarrinis pritaikymas

SFI vertimo ir kultiirinio pritaikymo procesas vyko laikantis Mapi
Research Trust [123] ir ISPOR [122] rekomendacijy, uztikrinanc¢iy aukstus
instrumenty kokybés standartus.

Kai kuriy klausimy formuluotés buvo nezymiai pakoreguotos, siekiant
uztikrinti kultiirinj tinkamuma ir lingvistinj tiksluma. Pavyzdziui, didziausia
188ukj kele angly kalbos termino ,,affected” (9, 13, 16 ir 20 klausimai) [35]
vertimas, nes tiesioginis vertimas ] lietuviy kalbg galéjo biti klaidingai in-
terpretuojamas. Lietuviy kalbos specialistas, V1 ir V2 vert¢jai bei dvikalbis
medicinos profesorius nusprendé pasirinkti V1 vertima, pritaikant fraze ,,sun-
kiau atlikti®.

Pildant pritaikytag SFI-LT klausimyng né vienas pacientas nesusidire su
sunkumais — buvo pateikti visi atsakymai.

5.1.2. Stuburo funkcijos indekso psichometriniy savybiu jvertinimas

ti 5.1.2.1 lentel¢je.

5.1.2.1 lentelé. Tyrimo imtis ir apatinés nugaros dalies skausmo charakteris-
tikos

. o Am¥ius (m.) Skau§m0 Skausrgo dai: Ska}lsmo dazZnis:
Tyrimo | Atvejai Vidurkis trukmé (m.) | nis: reciau nei | 3 dienos per sa-
imtis (proc.) [95 proc. PI| Vidurkis 3 di.enos per | vaite ir daZniau
[95 proc. PI] | savaite (proc.) (proc.)
Visi ti-
riamicji 125 (100) |44,6 [42,1;47,1]| 7,0[5,5;8.5] 72 (59,5) 49 (40,5)
Vyrai 38 (30,4) [43,8[39,6;48,7]|10.2 [6,6; 13,9]| 26 (21,5) 10 (8,3)
Moterys | 87 (69,6) (44,9 [41,7;47,8]| 5,6[4,3; 7] 46 (38) 39 (32,2)

Santrumpos: PI — pasikliautinasis intervalas.

SFI-LT, ONI-LT ir SAS rezultatai pateikti 5.1.2.2 lentelé¢je. Siekiant SFI-
LT rezultatus prilyginti ONI-LT, SFI-LT pateikti kaip procentiné negalios
verté (apskaiciuota i§ 100 atémus galutinj klausimyno balg). StatistiSkai
reikSmingai didesnis negalios procentas buvo uzfiksuotas SFI-LT klausimy-
ne, lyginant jj su ONI-LT (z =-9,19, p <0,001). Tarp vyry ir motery SFI-LT
rezultatas statistiSkai reikSmingai nesiskyré (z = -1,10, p = 0,27). Vyry SFI-

52



LT rezultaty mediana buvo 24 [2—76] proc., motery — 28 [2—84] proc., tuo tar-
pu vyry ONI-LT rezultaty mediana buvo 8 [0—36] proc., o motery — 12 [0—46]
proc., $is skirtumas taip pat nebuvo statistiskai reikSmingas (z = —-1,10, p =
0,270). SAS rezultatas tarp lyCiy reikSmingai nesiskyreé (z=-0,33, p =0,734),
vyry SAS mediana buvo 5 [0—8] balai, o motery — 5 [0—8] balai.

5.1.2.2 lentelé. Paciento nurodomy iseiciy matavimy rezultatai

PNI matavimo jrankis Mediana [min—max]
SAS (0-10 baly) 5[0-8]

ONI-LT (0-100 proc.) 12 [0-46]

SFI-LT (0-100 proc.) 26 [2-84]

Santrumpos: min — max — minimali, maksimali reik§mé; ONI-LT — Oswestry negalios indek-
sas — lietuviska versija; PI — pasikliautinasis intervalas; PNI — paciento nurodomos iseitys,
SAS — skaitmeniné analogijos skausmo skal¢; SFI-LT — stuburo funkcijos indeksas — lietu-
viska versija.

Vidinis nuoseklumas. SFI-LT vidinis nuoseklumas buvo puikus, Cronba-
cho o =0,92. Klausimy koreliacijos su bendra skale svyravo nuo 0,29 iki 0,73
(5.1.2.3 lentele).

5.1.2.3 lentelé. Stuburo funkcijos indekso — lietuviskos versijos patikimumo
statistika

Klausimas Sasajos su bendra skale | o pasalinus klausima o
1 0,31 0,92
2 0,57 0,92
3 0,43 0,92
4 0,57 0,92
5 0,38 0,92
6 0,50 0,92
7 0,60 0,92
8 0,31 0,92
9 0,69 0,91
10 0,71 0,91
11 0,55 0,92
12 0,29 0,92
13 0,6 0,92
14 0,48 0,92
15 0,73 0,92
16 0,56 0,91
17 0,39 0,92
18 0,59 0,92
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5.1.2.3 lentelés tesinys

Klausimas Sasajos su bendra skale | o pasalinus klausima o
19 0,36 0,92
20 0,48 0,92
21 0,59 0,92
22 0,57 0,92
23 0,66 0,91
24 0,66 0,91
25 0,72 0,91
Visi klausimai 0,92

Stabilumas laike. SFI-LT klausimyno testavimo patikimumas buvo jver-
tintas pakartotinai, pra¢jus 3—7 dienoms po pirminio tyrimo. Stabilumas laike
buvo labai geras, kaip rodo Spearman-Brown koeficientas (r = 0,97). IKK
sieke 0,82 (95proc. PI [0,75; 0,87]), nurodydamas gera patikimuma. Standar-
tiné matavimo paklaida buvo 6,96, o0 minimali iSmatuojamo pokycio reiks-
mé — 16,24,

5.1.3. Stuburo funkcijos indekso validumo jvertinimas

Konstrukto validumas. Konstrukto validumas buvo jvertintas pagal ko-
reliacijas tarp SFI-LT ir kity klausimyny. SFI-LT koreliacija su ONI-LT buvo
labai stipri (p = 0,83), o su SAS — vidutinio stiprumo (p = 0,55).

»Grindy ir luby efektas“. Grindy ir luby efektas nebuvo nustatytas nei su
vienu i§ PNI matavimo jrankiy. Maziausias jvertinimas (0 proc.), nustatytas
tik 8 asmenims (6,4 proc. tiriamyjy) vertinant su ONI-LT klausimynu. Verti-
nant su SFI-LT klausimynu 0 proc. jvertinimas nebuvo nustatytas.

Faktoriy struktiira. SFI-LT koreliacijy matrica buvo jvertinta kaip
tinkama faktorinés analizés atlikimui, remiantis Kaiser-Meyer-Olkin
(KMO = 0,87) kriterijumi ir Bartleto sferiskumo testu (p < 0,001). Sie rodi-
kliai patvirtina duomeny tinkamuma faktorinés analizés procedurai. Pradiné-
je analizéje Sesiy faktoriy tikrinés vertés buvo didesnés nei 1, taciau tik vienas
faktorius paaiskino daugiau nei 10 proc. dispersijos (35,04 proc.) (5.1.3.1 len-
tele). Remiantis Ketelo diagrama (5.1.3.1 pav.), luzio taskas yra ties pirmuoju
faktoriumi, tai nurodo vienfaktoring klausimyno struktiirg. Klausimy svoriai
taikant MLE metoda vienfaktorinei klausimyno strukttrai pateiktos 5.1.3.2
lenteléje.
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5.1.3.1 lentelé. Kiekvieno faktoriaus paaiskinama bendroji dispersijos dalis

Pradinés tikrinés reikSmeés

Paaiskinamos dispersijos dalis po
faktoriy pasukimo

Klau- Bendroji beSnu(;:(l)lslieos Bendroji besr:l(;?:)zfos
simas Tikriné | kintamyjy | . . Tikriné¢ | kintamyjy | . .
reikSmeé | dispersijos kintamyjy reikSmeé | dispersijos kintamyjy
dalis. proc dispersijos dalis. proc dispersijos
» proc. dalis, proc. » proc. dalis, proc.
1 8,76 35,04 35,04 8,76 35,04 35,04
2 1,80 7,21 42,25 1,80 7,21 42,25
3 1,55 6,21 48,45 1,55 6,21 48,45
4 1,49 5,97 54,42 1,49 5,97 54,42
5 1,20 4,82 59,24 1,20 4,82 59,24
6 1,17 4,70 63,94 1,17 4,70 63,94
7 0,94 3,76 67,70
8 0,82 3,29 70,99
9 0,79 3,16 74,15
10 0,72 2,90 77,04
11 0,63 2,52 79,56
12 0,59 2,35 81,91
13 0,57 2,27 84,18
14 0,53 2,13 86,31
15 0,48 1,93 88,25
16 0,45 1,82 90,06
17 0,35 1,41 91,47
18 0,34 1,36 92,83
19 0,33 1,32 94,15
20 0,30 1,20 95,36
21 0,27 1,07 96,42
22 0,26 1,04 97,47
23 0,24 0,98 98,44
24 0,20 0,82 99,26
25 0,18 0,74 100,00
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5.1.3.1 pav. Ketelo diagrama, patvirtinanti vienfaktorine klausimyno
struktiirq

5.1.3.2 lentelé. Klausimy svoriai vienfaktorinei struktirai

Klausimas Faktoriaus svoris Vidurkis [95 proc. PI]
1 0,35 0,21[0,2; 0,3]
2 0,46 0,62 [0,6; 0,7]
3 0,49 0,40[0,3; 0,5]
4 0,49 0,34 [0,3; 0,4]
5 0,40 0,26 [0,2; 0,3]
6 0,51 0,36 [0,3; 0,4]
7 0,53 0,3710,3; 0,4]
8 0,35 0,10 [0,1; 0,1]
9 0,60 0,40[0,3; 0,5]
10 0,62 0,34 [0,3; 0,4]
11 0,51 0,34 [0,3; 0,4]
12 0,46 0,04 [0,0; 0,1]
13 0,58 0,12 [0,1; 0,2]
14 0,52 0,270,2; 0,3]
15 0,65 0,42 [0,4; 0,5]
16 0,55 0,170,1; 0,2]
17 0,52 0,10 [0,1; 0,1]
18 0,61 0,22 [0,2; 0,3]
19 0,38 0,12 [0,1; 0,2]
20 0,48 0,36 [0,3; 0,4]
21 0,58 0,24 [0,2; 0,3]
22 0,51 0,30[0,2; 0,4]
23 0,62 0,36 [0,3; 0,4]
24 0,58 0,36 [0,3; 0,4]
25 0,67 0,31[0,2; 0,4]

Santrumpos: PI — pasikliautinasis intervalas.
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Ivertinus Siuos tris vertinimo kriterijus, galima teigti, kad SFI-LT islaiko
vieno faktoriaus struktirg.

5.1.4. Pilotinis stuburo funkcijos indekso testavimas sédima darbg
dirbantiems jauno amZiaus asmenims

5.1.4.1 lenteléje pateikiama tiriamyjy demografiné informacija, pagrin-
dinés klinikinés ir profesinés charakteristikos, jskaitant amziy, KMI, ANDS
paplitimg ir skausmo trukme, savaitinj sédimo darbo laikg bei sédimo darbo
patirt] metais. Lentel¢je taip pat nurodomos PNI matavimy vidutinés reiks-
mes ir standartiniai nuokrypiai, jskaitant SFI-LT ir skausmo intensyvuma pa-
gal SAS.

5.1.4.1 lentelé. Demografinés, klinikinés, profesinés charakteristikos ir paci-
ento nurodyty iseiciy rezultaty rodikliai

Kintamasis Vidurkis [SN] arba proc.

Lytis

Moterys 62,7 proc.

Vyrai 37,3 proc.
Amzius (metai) 31[6,6]
KMI (kg/m?) 23,65 [4,47]

Maziau nei 18,5 (per mazas svoris) 6,9 proc.

Nuo 18,5 iki 24,9 (normalus) 53,9 proc.

Nuo 25 iki 29,9 (antsvoris) 34,3 proc.

Daugiau nei 30 (nutukimas) 4,9 proc.
Sédimo darbo laikas (val. per savaite) 39,41 [10,79]
Darbo biure trukmé (metai) 9[5,3]
ANDS paplitimas

Asmenys be létinio nespecifinio ANDS 20,6 proc.

Asmenys su létiniu nespecifiniu ANDS 79,4 proc.
ANDS trukmé (metai) 6[6,5]
SFI-LT (proc.) 82,92 [15,45]
SAS (balai) 2,28 [2,21]

Santrumpos: ANDS — apatinés nugaros dalies skausmas; KMI — kiino masés indeksas;
SAS — skaitmeniné analogijos skausmo skalé; SFI-LT — stuburo funkcijos indeksas — lietu-
viska versija; SN — standartinis nuokrypis.

Lyginant SFI-LT ir SAS rezultatus tarp vyry ir motery, statistiskai reiks-
mingy skirtumy nebuvo nustatyta (z=-0,90, p=0,369 beiz= 1,17, p=0,241).
StatistiSkai reikSmingi skirtumai tarp ly¢iy nebuvo nustatyti ir vertinant ANDS
trukme (z =-1,08, p = 0,282) ar sédimo darbo stazg (z= 0,10, p=0,917).
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Vertinant ANDS, 81 tiriamasis atitiko létinio nespecifinio ANDS jtrauki-
mo kriterijus, o 21 tiriamasis netur¢jo létinio nespecifinio ANDS (5.1.4.1 len-
tele). Tyrimo dieng, prasant jvertinti skausmag SAS skal¢je, 25 tiriamieji
(24,5 proc.) pazyméjo, kad skausmo nejaucia. Taciau vertinant funkcine bi-
kle, 18§ 25 tiriamyjy jvertinusiy skausmg SAS 0 baly, tik 16 (15,7 proc.) jver-
tino savo funkcing buikle 100 proc. pagal SFI-LT. Tuo tarpu, like 9 tiriamieji
savo funkcing biiklg jvertino nuo 86 iki 98 proc. SFI-LT.

Koreliacinés analizés rezultatai atskleidé statistiSkai reikSmingg, vidutinio
stiprumo atvirkstinj SFI-LT rysj su SAS (R =-0,57, p < 0,001) bei vidutinio
stiprumo ry$j su ANDS trukme (R = —0,26, p = 0,007). SAS koreliacija su
ANDS trukme buvo panasi (R = 0,27, p = 0,005).

5.2. Antrasis tyrimo etapas

5.2.1. Jauno amZiaus sédima darba dirbanciy asmeny judéjimo
sistemos rodikliy, apatinés nugaros dalies skausmo ir funkcinés
buklés sasajos

Vertinant amziaus, kiino masés indekso, ANDS trukmés, fizinio aktyvumo
ir interocepcinio jsisgmoninimo bei SFI-LT ir SAS sasajas, buvo nustatytos
silpnos-vidutinio stiprumo sgsajos tarp geresnés funkcinés biiklés, mazes-
nio skausmo intensyvumo ir jaunesnio amziaus bei trumpesnés ANDS truk-
més. Taip pat, buvo nustatytos sasajos tarp mazesnio skausmo intensyvumo
ir trumpesnio sédimo darbo stazo bei didesnio kiino suvokimo. Sasajos tarp
funkcinés biiklés ir kiino suvokimo buvo nevienodos: (2) nepaisymas, (4) dé-
mesio reguliavimas ir (8) pasitikéjimas buvo tiesiogiai susije, o (5) emocinis
isisgmoninimas — netiesiogiai (5.2.1.1 lentelg).

Laikysenos rodikliai ir skausmo intensyvumas statistiSkai reik§mingy
sasajy netur¢jo. Buvo rastas silpnas rySys tarp blogesnés funkcinés biklés
ir padidéjusios slanksteliy rotacijos, taciau su kitais laikysenos rodikliais
subjektyvi funkciné biiklé sgsajy netur¢jo (5.2.1.2 lentele).
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5.2.1.1 lentelé. AmZiaus, kiino masés indekso, skausmo trukmés, fizinio ak-
tyvumo ir kiino suvokimo sqsajos su skausmo intensyvumu ir funkcine biikle

SAS (balas) SFI-LT (proc.)
p reik§mé | R reik§mé | p reikSmé | R reikSmé

Amzius (m.) 0,029* 0,22 0,031* -0,21
Kiino masés indeksas (kg/m?) 0,129 0,15 0,923 -0,01
Sédimo darbo stazas (m.) 0,011 0,25 0,090 -0,17
ANDS trukmé (m.) 0,005* 0,27 0,007* —-0,26
Tarptautinis fizinio aktyvumo 0,729 -0,04 0,383 0,09
klausimynas (MET)
Daugiamacio interoceptinio jsisamoninimo klausimynas, (1-8) sritys:
1. Pagava 0,148 -0,14 0,408 —-0,08
2. Nepaisymas 0,129 -0,15 0,034* 0,21
3. Nesijaudinimas 0,057 -0,19 0,265 0,11
4. Démesio reguliavimas <0,001* -0,36 0,035* 0,21
5. Emocinis jsisgmoninimas 0,858 -0,02 0,015* -0,24
6. Savireguliacija <0,001* -0,33 0,229 0,12
7. Isiklausimas j kiing 0,015 -0,24 0,979 0,03
8. Pasitikéjimas <0,001* -0,39 0,005* 0,27

Pastaba: * — p <0,05.

Santrumpos: ANDS — apatinés nugaros dalies skausmas; MET — metabolinis ekvivalentas
minutémis; SAS — skaitmeniné analogijos skausmo skal¢; SFI-LT — stuburo funkcijos indek-
sas — lietuviska versija.

5.2.1.2 lentelé. Laikysenos rodikliy ir skausmo intensyvumo bei subjektyvios
funkcinés biiklés sgsajos

. — SAS (balas SFI-LT (proc.
Laikysenos rodiklis p reikﬁmé( R re)ikﬁmé p reikSmeé (lg reilz§mé
Frontalinis nuokrypis (°) 0,268 -0,11 0,792 -0,03
Kakliné lordozé (cm) 0,742 0,03 0,857 0,02
Juosmeniné lordozé (cm) 0,819 0,02 0,216 0,12
Kritininés kifozés kampas (°) 0,806 -0,03 0,537 0,06
Juosmeninés lordozés kampas (°) 0,260 0,11 0,770 0,03
Dubens rotacija (°) 0,173 -0,14 0,162 -0,14
Dubens asimetrija (°) 0,997 0,00 0,126 -0,15
Slanksteliy rotacija (°) 0,602 0,05 0,047 -0,20
Stuburo vidurio linijos nuokrypis (cm) 0,412 0,08 0,294 -0,11

Pastaba: * — p <0,05.
Santrumpos: SAS — skaitmeniné analogijos skausmo skal¢; SFI-LT — stuburo funkcijos in-
deksas — lietuviska versija.
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Vertinant elektrinio tiesiamyjy nugaros raumeny aktyvumo ir ANDS inten-
syvumo s3sajas, buvo nustatyti vidutinio stiprumo ry$iai tarp didesnio ANDS
ir padidéjusio kairés ir deSinés pusés nugaros tiesiamyjy raumeny aktyvumo
vertinant LAR (uzlaikymo fazéje). PanaSaus stiprumo s3sajos buvo nustaty-
tos ir su blogesne subjektyvia funkcine bukle. Nors tarp SAS ir raumeny elek-
trinio aktyvumo disbalanso statistiSkai reikSmingy sgsajy nebuvo nustatyta,
buvo rastas silpnas rySys tarp SFI-LT ir nugaros tiesiamyjy raumeny kairés/
desinés puses elektrinio aktyvumo disbalanso maksimalaus izometrinio kai-
rés Slaunies tiesimo metu (5.2.1.3 lentelé).

5.2.1.3 lenteleé. Tiesiamyjy nugaros raumeny elektrinio aktyvumo sqsajos su
skausmo intensyvumu ir subjektyvia funkcine biikle

. - SAS (balas) SFI-LT (proc.)
Laikysenos rodiklis p reiksmé | R reik§mé | p reiksmé | R reik§mé

LAR k JNTR (MVS proc.) <0,001* 0,35 <0,001* -0,36
LAR d JNTR (MVS proc.) <0,001* 0,37 <0,001* -0,37
IQD JNTR sl_<1rtumas max. izo. 0,904 0,01 0,459 0.07
liemens lenkimo metu
K/D JNTR gklﬁumas max. 1zo. 0,709 0,04 0.534 0.06
liemens tiesimo metu
K/D JNTR skirtumas max. izo. 0,628 0,05 0,006* | 027
k. Slaunies tiesimo metu
B/D INTR skirtumas ma. izo. 0,856 0,02 0712 | 004

. Slaunies tiesimo metu

Pastaba: * — p <0,05.

Santrumpos: JNTR — juosmeninés dalies nugaros tiesiamieji raumenys; K/D — kairé/de§iné;
LAR - lenkimo-atsipalaidavimo reiskinys; max. izo. — maksimalus izometrinis; MVS — mak-
simalus valingas susitraukimas; SAS — skaitmeniné analogijos skausmo skalé; SFI-LT — stu-
buro funkcijos indeksas — lictuviska versija.

Deél skirtingy ly¢iy jégos ypatybiy, vyry ir motery maksimalios izometri-
nés liemens ir §launies tiesiamyjy raumeny jégos bei SAS ir SFI-LT sasajos
buvo vertinamos atskirai. Vyry imtyje buvo nustatytos sasajos tarp blogesnés
funkcingés biklés, padidéjusio skausmo intensyvumo ir sumazejusios liemens
raumeny jégos (5.2.1.4 lentel¢). Motery imtyje Sios sgsajos nebuvo nustatytos
(5.2.1.5 lentelé).
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5.2.1.4 lentelé. Vyry maksimalios izometrinés liemens ir Slaunies tiesiamyjy
raumeny jégos ir skausmo bei funkcinés biiklés sgsajos

Vor SAS (balas) SFI-LT (proc.)
yra p reikSmé | R reik§mé | p reikSmé | R reikSmé

Ma.x_. izo. liemens tiesiamyjy raume- 0,005* 0,45 0,009* 0.42
ny jega (kg)
Ma.x'. izo. liemens lenkiamyjy raume- 0,004* 045 0,004* 0.45
ny jéga (kg)
Max. izo. k Slaunies tiesiamuyjy rau- 0,456 0,13 0326 0.16
meny (kg)
Max. izo. d $launies tiesiamyjy rau- 0,245 0,19 0,063 031
meny jéga (kg)

Pastaba: * — p <0,05.
Santrumpos: K/D — kairé/desiné; Max. izo. — maksimalus izometrinis; SAS — skaitmeniné
analogijos skausmo skalé; SFI-LT — stuburo funkcijos indeksas — lietuviska versija.

5.2.1.5 lentelé. Motery maksimalios izometrinés liemens ir Slaunies tiesiamy-
Jy raumeny jégos ir skausmo bei funkcinés biiklés sqsajos

SAS (balas) SFI-LT (proc.)
M
otery p reik§mé | R reik§mé | p reik§mé | R reik§meé
Ma'x.. izo. liemens tiesiamyjy raume- 0,059 0,24 0,247 0,15
ny jéga (kg)
Ma.x.. izo. liemens lenkiamyjy raume- 0,729 0,44 0,935 0,01
ny jéga (kg)
Max. izo. k $launies tiesiamyjy rau- 0.418 0,10 0,057 0,24
meny (kg)
Max. izo. d Slaunies tiesiamyjy rau- 0,860 023 0,250 0,15
meny jéga (kg)

Santrumpos: K/D — kairé/deSiné; Max. izo. — maksimalus izometrinis; SAS — skaitmeniné
analogijos skausmo skalé; SFI-LT — stuburo funkcijos indeksas — lietuviska versija.

Raumeny jégos disbalanso ir skausmo intensyvumo bei subjektyvios funk-
cinés buklés sasajos buvo vertinamos abiem lytims bendrai. Buvo rastas silp-
nas rySys tarp padidéjusio kairés ir desSinés pusés Slaunies tiesiamyjy raume-
ny jégos disbalanso ir blogesnés subjektyvios funkcinés biiklés. StatistiSkai
reikSmingy sasajy tarp skausmo intensyvumo ir jégos disbalanso nebuvo ras-
ta (5.2.1.6 lentele).
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5.2.1.6 lentelé. Liemens ir Slaunies tiesiamyjy raumeny jégos disbalanso ir
skausmo intensyvumo bei subjektyvios funkcinés biiklés sgsajos

SAS (balas) SFI-LT (proc.)
p reikSmé | R reik§mé | p reikSmé | R reikSmé
Max. izo. liemens lenkimo/tiesimo 0.165 0,14 0.134 0.15
jégos disbalansas (kg)
Max. izo. K/D $launies tiesimo jégos 0341 0.10 0,025* 022
disbalansas (kg)

Pastaba: * — p <0,05.
Santrumpos: K/D — kairé/desiné; Max. izo. — maksimalus izometrinis; SAS — skaitmeniné
analogijos skausmo skalé; SFI-LT — stuburo funkcijos indeksas — lietuviska versija.

Sasajy analizé parodé, kad tiek objektyvis, tiek subjektyvis TFK mode-
liu gristi vertinimo metodai, taip pat judéjimo sistemos rodikliai, siejosi su
skausmo intensyvumu ir funkcine biikle. Tai pabrézia kompleksinio pozitirio
svarbg vertinant sédimg darbg dirbanciy asmeny jud¢jimo sistemos biiklg ir
galimus jos poky¢ius.

5.2.2. RySiai tarp sédimo darbo staZo, subjektyvios funkcinés biiklés
ir apatinés nugaros dalies skausmo intensyvumo

Atlikta mediacin¢ analize atskleid¢, kad ANDS intensyvumas veikia kaip
tarpinis veiksnys rySyje tarp sédimo darbo stazo ir subjektyvios funkcinés
buklés. Modelis rodo (5.2.2.1 pav.), kad ilgesnis sédimo darbo stazas (m.)
susijes su blogesne subjektyvia stuburo funkcine bukle (SFI-LT proc.), ta¢iau
ne tiesiogiai, o per mediatoriy — padidéjusj nugaros skausmo intensyvuma
(SAS) (5.2.2.1 lentele). Tiesioginis sédimo darbo stazo rySys su subjektyvia
funkcine bukle nebuvo nustatytas (5.2.2.2 lentelé).
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MEDIATORIUS

Skausmo intensyvumas (SAS)

0,10* -3,97*

\ 4

Sédimo darbo stazas (m.) Subjektyvi funkciné buklé (SFI-LT)

PROGNOZUOTOJAS BAIGTIS

Tiesioginis efektas = —0,08
Netiesioginis efektas = —0,40*

5.2.2.1 pav. Skausmo intensyvumo kaip mediatoriaus vaidmuo rysiui tarp
sedimo darbo stazo ir subjektyvios funkcinés biiklés

Pastaba: * —p <0,05.
Santrumpos: SAS — skaitmeniné analogijos skausmo skalé; SFI-LT — stuburo funkcijos
indeksas — lietuviska versija.

5.2.2.1 lentelé. Skausmo intensyvumo reiksmé rysiui tarp sédimo darbo stazo
ir subjektyvios funkcinés biikles

Prediktoriai B B pailtgi da t 95 proc. PI p
Skausmo intensyvumas kaip tarpinis kintamasis tarp sédimo darbo staZo ir
subjektyvios funkcinés buklés
Seédimo darbo stazas 0,10 0,25 0,04 2,60 | [0,02;0,18] | 0,011
F 6,75
R? 0,06
Subjektyvi funkciné buiklé kaip priklausomas kintamasis
Seédimo darbo stazas -0,28 | 0,03 0,24 -0,31 | [-0,55;0,40] | 0,754
Skausmo intensyvumas -3,97 0,56 0,60 —6.62 | [-5,50; 0,40] | 0,000
F 23,99
R? 0,33

Santrumpos: B — regresijos koeficientas; B — standartizuotas regresijos koeficientas; F —
F-statistika; PI — pasikliautinasis intervalas; p — reikSmingumo lygmuo; R? — determinacijos
koeficientas; Std. paklaida — standartiné paklaida; t — t-statistika.

5.2.2.2 lentelé. Tiesioginis, netiesioginis ir bendras mediacinio modelio efektai

Efektas Std. paklaida PI
Tiesioginis efektas -0,08 0,24 [-0,55; 0,40]
Netiesioginis efektas -0,40 0,16 [-0,74; —0,11]
Bendras efektas -0,47 0,28 [-1,02; 0,08]

Santrumpos: PI — pasikliautinasis intervalas; Std. paklaida — standartiné paklaida.
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Apibendrinant galima teigti, kad sédimo darbo stazo ir subjektyvios funk-
cinés buklés rySys yra netiesioginis — jj tarpininkauja skausmo intensyvumas.
Ilgesnis sédimo darbo stazas siejosi su blogesne funkcine biikle tik per padi-
déjusj apatinés nugaros dalies skausma, o tiesioginis rySys nebuvo nustatytas.

5.2.3. RySiai tarp sédimo darbo staZo, subjektyvios stuburo funkcinés
biklés ir nugaros tiesiamyjy raumeny elektrinio aktyvumo

Vertinant rySius tarp sédimo darbo stazo, raumeny elektrinio aktyvumo ir
subjektyvios funkcinés buklés, mediaciné analizé atskleide, kad kairés pu-
sés JNTR elektrinis aktyvumas vertinant LAR veikia kaip tarpinis veiksnys
tarp sédimo darbo stazo ir subjektyvios funkcinés buklés. Rezultatai rodo,
kad ilgesnis sédimo darbo stazas yra susij¢s su blogesne subjektyvia funkcine
bukle, taCiau S$is rySys néra tiesioginis, o pasireiSkia per mediatoriy — kairés
pusés JNTR elektrinj aktyvumag (5.2.3.1 pav.).

Ilgesnis sédimo darbo stazas yra susij¢s su didesniu kairés pusés JNTR
elektriniu aktyvumu, o padidéjes aktyvumas yra neigiamai susijes su subjek-
tyvia funkcine biikle (5.2.3.1 lentel¢). Tiesioginis sédimo darbo stazo rySys su
subjektyvia funkcine biikle nebuvo reikSmingas, o netiesioginis rySys buvo
reikSmingas (5.2.3.2 lentel¢).

MEDIATORIUS
Padidéjes kairés pusés tiesiamyjy
nugaros raumeny aktyvumas
maksimalaus pasilenkimo
pirmyn metu (MVS proc.)
1,27* —0,25*

A 4

Seédimo darbo stazas (m.) Subjektyvi funkciné bikle (SFI-LT)

PROGNOZUOTOJAS BAIGTIS

Tiesioginis efektas = —0,15
Netiesioginis efektas = —0,32*

5.2.3.1 pav. Kairés pusés JNTR elektrinio aktyvumo LAR metu kaip
mediatoriaus vaidmuo rySiui tarp sédimo darbo stazo ir subjektyvios
funkcinés biiklés
Pastaba: * — p <0,05.
Santrumpos: INTR — juosmeninés dalies nugaros tiesiamieji raumenys; LAR — lenkimo-
atsipalaidavimo reiskinys; MVS — maksimalus valingas susitraukimas; SFI-LT — stuburo
funkcijos indeksas — lietuviska versija.
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5.2.3.1 lentelé. Kairés puses tiesiamyjy nugaros raumeny elektrinio aktyvu-
mo reikSmé rysiui tarp sédimo darbo stazo ir subjektyvios funkcinés biiklés

. - Std.
Prediktoriai B B paklaida t 95 proc. PI p

Kairés pusés JNTR elelektrinis aktyvumas vertinant LAR Kaip tarpinis kintamasis
tarp sédimo darbo staZo ir subjektyvios funkcinés biiklés

Sedimo darbo stazas 1,27 | 0,34 0,36 3,55 | [0,56;1,98] | 0,001

F 12,61
R? 0,11
Subjektyvi funkciné biiklé kaip priklausomas kintamasis
Sédimo darbo stazas -0,15] -0,06 0,28 -0,55 | [-0,71; 0,40] | 0,585
Kairés pusés JNTR elektrinis
aktyvﬁmas vertinant LAR -0,25 | 0,34 0,07 -3,43 | [-0,40; -0,11] | 0,001
F 7,50
R? 0,13

Santrumpos: B — regresijos koeficientas; B — standartizuotas regresijos koeficientas; F —
F-statistika; JNTR — juosmeninés dalies nugaros tiesiamieji raumenys; LAR — lenkimo-atsi-
palaidavimo reiskinys; p — reikSmingumo lygmuo; PI — pasikliautinasis intervalas; R? — de-
terminacijos koeficientas; Std. paklaida — standartiné paklaida; t — t-statistika.

5.2.3.2 lentelé. Tiesioginis, netiesioginis ir bendras mediacinio modelio efektai

Efektas Std. paklaida PI
Tiesioginis efektas -0,15 0,28 [-0,71; 0,40]
Netiesioginis efektas -0,32 0,13 [-0,60; —0,10]
Bendras efektas -0,47 0,28 [-1,02; 0,08]

Santrumpos: PI — pasikliautinasis intervalas; Std. paklaida — standartiné paklaida.

Panasiis rezultatai buvo gauti ir su deSinés pusés JNTR elektriniu aktyvu-
mu: mediaciné analizé atskleidé, kad deSinés pusés JINTR elektrinis aktyvu-
mas vertinant LAR veikia ry§j tarp sédimo darbo stazo ir subjektyvios funk-
cinés buklés. Rezultatai rodo, kad ilgesnis sédimo darbo stazas yra susijes
su blogesne subjektyvia funkcine biikle, taciau Sis rySys néra tiesioginis, o
pasireiskia per mediatoriy — deSinés pusés JNTR elektrinj aktyvuma (5.2.3.2
pav.).

Ilgesnis sédimo darbo stazas turi rysj su padidéjusiu desinés pusés JNTR
elektriniu aktyvumu, o Sis yra neigiamai susijes su subjektyvia funkcine
bikle (5.2.3.3 lentele). Tiesioginis sédimo darbo stazo rySys su subjektyvia
funkcine biikle nebuvo reikSmingas, o netiesioginis rySys buvo reikSmingas
(5.2.3.4 lentele).
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MEDIATORIUS
Padidéjes desinés pusés tiesiamyjy
nugaros raumeny aktyvumas

maksimalaus pasilenkimo pirmyn
metu (MVS proc.)

1,86* —0,23*

Subjektyvi funkciné bikle (SFI-LT)

A 4

Sédimo darbo stazas (m.)

PROGNOZUOTOJAS BAIGTIS

Tiesioginis efektas =—0,21
Netiesioginis efektas = —-0,47*

5.2.3.2 pav. Desinés pusés JNTR elektrinio aktyvumo LAR metu kaip
mediatoriaus vaidmuo rySiui tarp sédimo darbo stazo ir subjektyvios
funkcinés biiklés
Pastaba: * —p <0,05.
Santrumpos: INTR — juosmeninés dalies nugaros tiesiamieji raumenys; LAR — lenkimo-
atsipalaidavimo reiskinys; MVS — maksimalus valingas susitraukimas; SFI-LT — stuburo
funkcijos indeksas — lietuviska versija.

5.2.3.3 lentelé. Desinés pusés tiesiamyjy nugaros raumeny elektrinio aktyvu-
mo reiks§mé rysiui tarp sédimo darbo stazo ir subjektyvios funkcinés biiklés

. . Std.
Prediktoriai B B paklaida t 95 proc. P1 p
s vertinant LAR kaip tarpinis kintamasis

Desinés pusés JNTR elektrinis aktyvuma
arbo staZo ir subjektyvios funkcinés buklés

tarp sédimo d
Seédimo darbo stazas 1,86 | 0,27 0,42 2,85 [0,36; 2,01] 0,005
F 8,10
R? 0,08
Subjektyvi funkciné buklé kaip priklausomas kintamasis
Sédimo darbo stazas 0,21 | 0,06 0,27 | -0,76 |[-0,7467; 0,3328]| 0,449

Desines puses NTR elektri-| ) o3| 371 006 | 357| [-0.35:-0,10] | 0,001

nis aktyvumas vertinant LAR|
F 8,02
R? 0,14

Santrumpos: B — regresijos koeficientas; B — standartizuotas regresijos koeficientas; F —
F-statistika; JNTR — juosmeninés dalies nugaros tiesiamieji raumenys; LAR — lenkimo-atsi-
palaidavimo reiskinys; p — reikSmingumo lygmuo; PI — pasikliautinasis intervalas; R? — de-
terminacijos koeficientas; Std. paklaida — standartiné paklaida; t — t-statistika.
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5.2.3.4 lentelé. Tiesioginis, netiesioginis ir bendras mediacinio modelio efek-
tai

Efektas Std. paklaida PI
Tiesioginis efektas -0,21 0,27 [-0,75; 0,33]
Netiesioginis efektas -0,27 0,15 [-0,64; —0,05]
Bendras efektas -0,47 0,28 [-1,02; 0,08]

Santrumpos: PI — pasikliautinasis intervalas; Std. paklaida — standartiné paklaida.

Apibendrinant galima teigti, kad juosmeninés dalies nugaros tiesiamyjy
raumeny elektrinis aktyvumas LAR metu atlieka tarpinj vaidmenj rySyje tarp
sédimo darbo stazo ir subjektyvios funkcinés biiklés. Ilgesnis sédimo darbo
stazas siejosi su didesniu kairés ir deSinés pusés INTR elektriniu aktyvumu,
kuris savo ruoztu buvo susijes su blogesne funkcine biikle. Sie rezultatai pa-
brézia raumeny aktyvumo pokyciy svarbg vertinant sédimo darbo jtaka stu-
buro funkcijai.

5.2.4. RySiai tarp sédimo darbo staZo, subjektyvios stuburo funkcinés
biiklés ir liemens raumeny maksimalios izometrinés jégos

Mediaciné analize atskleidé, kad maksimali liemens tiesiamyjy raumeny
jéga veikia rysj tarp s€dimo darbo stazo ir subjektyvios stuburo funkcinés bii-
klés. Rezultatai rodo, kad ilgesnis s€édimo darbo stazas yra susijes su blogesne
subjektyvia stuburo funkcinés biikle, taciau Sis rySys néra tiesioginis, 0 pasi-
reiSkia per mediatoriy — maksimalig izometring liemens tiesiamyjy raumeny
jéga (5.2.4.1 pav.).

Ilgesnis sédimo darbo stazas neigiamai siejasi su maksimalia liemens tie-
siamyjy raumeny jéga, o didesné jéga teigiamai siejasi su geresne subjekty-
via funkcine biikle (5.2.4.1 lentelé). Tiesioginis sédimo darbo stazo rySys su
subjektyvia funkcine biikle nebuvo reikSmingas. Netiesioginis rySys taip pat
nebuvo reik§mingas, taciau parodé galimas tarpines sasajas (5.2.4.2 lentele).
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MEDIATORIUS
Maksimali izometriné liemens
tiesiamyjy raumeny jéga (kg)
-0,97* 0,21*

A\ 4

Seédimo darbo stazas (m.) Subjektyvi funkciné bikle (SFI-LT)

PROGNOZUOTOJAS BAIGTIS

Tiesioginis efektas = —0,27
Netiesioginis efektas =—0,20

5.2.4.1 pav. Maksimalios izometrinés liemens tiesiamyjy raumeny jégos,
kaip mediatoriaus, vaidmuo rysiui tarp sédimo darbo stazo ir subjektyvios
funkcinés biiklés
Pastaba: * — p <0,05.
Santrumpos: SFI-LT — stuburo funkcijos indeksas — lictuviska versija.

5.2.4.1 lentelé. Maksimalios izometrinés liemens tiesiamyjy raumeny jégos
reiksmé rysiui tarp sédimo darbo stazo ir subjektyvios funkcinés biiklés

Prediktoriai B B pai:gi. da t 95 proc. PI p
Maksimali liemens tiesiamyjy raumeny jéga kaip tarpinis kintamasis tarp sédimo
darbo staZo ir subjektyvios funkcinés biiklés

Sédimo darbo stazas -0,97 | —0,30 0,31 -3,12 |[-1,59;-0,36] 0,002
F 9,74
R? 0,09
Subjektyvi funkciné buklé kaip priklausomas kintamasis
Sédimo darbo stazas -0,27 | -0,10 0,28 -0,95 |[-0,83; 0,29]| 0,343
Maksimali liemens tiesiamujy | 5| 024 | 009 | 241 |[0,04;038] | 0,018
raumeny jéga
F 4,44
R? 0,08

Santrumpos: B — regresijos koeficientas; f — standartizuotas regresijos koeficientas; F — dis-
persijos analizés statistika; PI — pasikliautinasis intervalas; p — reik§mingumo lygmuo; R?—
determinacijos koeficientas; Std. paklaida — standartiné paklaida; t — t-statistika.

5.2.4.2 lentelé. Tiesioginis, netiesioginis ir bendras mediacinio modelio efektai

Efektas Std. paklaida PI
Tiesioginis efektas -0,27 0,28 [-0,83; 0,29]
Netiesioginis efektas -0,20 0,09 [-0,40; 0,06]
Bendras efektas -0,47 0,28 [-1,02; 0,09]

Santrumpos: PI — pasikliautinasis intervalas; Std. paklaida — standartiné paklaida.
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Mediaciné analizé atskleideé, kad maksimali liemens lenkiamyjy raumeny
jéga néra reikSmingas tarpinis veiksnys tarp sédimo darbo stazo ir subjekty-
vios stuburo funkcings biiklés. Taciau buvo nustatytas reikSmingas rySys tarp
maksimalios liemens lenkiamyjy raumeny jégos ir subjektyvios funkcinés
buklés, kuris rodo, kad didesné liemens lenkiamyjy raumeny jéga yra susijusi
su geresne subjektyvia funkcine biikle (5.2.4.2 pav.).

Ilgesnis sédimo darbo stazas turé¢jo nereikSmingg neigiamg rysj su maksi-
malia liemens lenkiamyjy raumeny jéga, o §i teigiamai siejosi su subjektyvios
funkcinés buklés vertinimu (5.2.4.3 lentelé). Tiesioginis sédimo darbo stazo
rySys su subjektyvia funkcine biikle nebuvo reikSmingas. Netiesioginis rysys
taip pat nebuvo reik§Smingas, nors parodé galimas tarpines sasajas (5.2.4.4
lentelé).

MEDIATORIUS

Maksimali izometriné liemens
lenkiamyjy raumeny jéga (kg)
-0,28 0,18*

A\ 4

Seédimo darbo stazas (m.) Subjektyvi funkciné bikle (SFI-LT)

PROGNOZUOTOJAS BAIGTIS

Tiesioginis efektas = —0,42
Netiesioginis efektas = —0,05

5.2.4.2 pav. Maksimalios izometrinés liemens lenkiamyjy raumeny jégos
kaip mediatoriaus vaidmuo rysiui tarp sédimo darbo stazo ir subjektyvios
funkcinés biiklés
Pastaba: * — p < 0,05.
Santrumpos: SFI-LT — stuburo funkcijos indeksas — lietuviska versija.
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5.2.4.3 lentelé. Maksimalios izometrinés liemens lenkiamyjy raumeny jégos
reiksmeé rysiui tarp sédimo darbo stazo ir subjektyvios funkcinés biiklés

Prediktoriai B B pals(:gi da t 95 proc. PI p
Maksimali liemens lenkiamyjuy raumeny jéga kaip tarpinis kintamasis tarp sédimo
darbo staZo ir subjektyvios funkcinés biiklés

Sédimo darbo stazas -0,28 | -0,09 0,31 —-0,90 | [-0,90; 0,34] | 0,372
F 0,80
R? 0,01
Subjektyvi funkciné buiklé kaip priklausomas kintamasis
Sédimo darbo stazas -0,42 | -0,15 0,27 -1,55 | [-0,97; 0,12] | 0,125
Maksimali liemens lenkia- | o 1| 050 | 0,00 | 2,05 | [0,01;0.35] | 0,043
muyjy raumeny jéga
F 3,61
R? 0,07

Santrumpos: B — regresijos koeficientas; B — standartizuotas regresijos koeficientas; F —
F-statistika; PI — pasikliautinasis intervalas; p — reikSmingumo lygmuo; R? — determinacijos
koeficientas; Std. paklaida — standartiné paklaida; t — t-statistika.

5.2.4.4 lentelé. Tiesioginis, netiesioginis ir bendras mediacinio modelio efektai

Efektas Std. paklaida PI
Tiesioginis efektas -0,42 0,27 [-0,97; 0,12]
Netiesioginis efektas -0,05 0,06 [-0,19; 0,07]
Bendras efektas -0,47 0,28 [-1,02; 0,08]

Santrumpos: PI — pasikliautinasis intervalas; Std. paklaida — standartiné paklaida.

Apibendrinant galima teigti, kad ilgesnis s€dimo darbo stazas siejosi su
mazesne maksimalia izometrine liemens tiesiamyjy raumeny jéga, o dides-
né liemens tiesiamyjy ir lenkiamyjy raumeny jéga buvo susijusi su geresne
subjektyvia funkcine btikle. Taciau mediaciné analizé neparodé reikSmingo
netiesioginio rysio, tod¢l liemens raumeny jéga nelaikytina reikSmingu tar-
pininku Siame rySyje. Vis délto nustatytos sgsajos rodo, kad raumeny jégos
poky¢iai gali biiti svarbiis vertinant stuburo funkcine bukle sédima darbg dir-
banciy asmeny grupéje.

5.2.5. Biopsichosocialinio modelio veiksniy rySiai su subjektyvia
funkcine bukle

Visi kintamieji, kurie koreliacingje analizéje buvo statistiSkai reikSmingai
susije su SFI-LT (skyrelis 5.2.1), buvo jtraukti j pirminj daugiaveiksnés tie-
sinés regresijos modelj. Sie kintamieji apémé: skausmo intensyvuma (SAS),
amziy, ANDS trukme, DIIK klausimyno sritis ((2) nepaisymas, (4) démesio
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reguliavimas, (5) emocinis jsisgmoninimas, (8) pasitikéjimas), slanksteliy ro-
tacija, JNTR raumeny aktyvuma LAR metu, kairés ir deSinés pusés JNTR
raumeny pEMG aktyvumo skirtumus maksimalaus izometrinio kairés Slau-
nies tiesimo metu bei maksimalios kairés ir deSinés Slaunies tiesiamyjy rau-
meny jégos disbalansg (5.2.5.1 pav.). Po daugiaveiksnés tiesinés regresijos
analizés galutiniame modelyje buvo palikti tik statistiSkai reikSmingi kinta-
mieji (lentele 5.2.5.1).
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Subjektyvi su apatinés nugaros dalies
skausmu susijusi funkciné buklé (SFI-LT)

_ .. Aktyvumas ir Kino Apllnk'os. n"
Kiino funkcijos _ asmeniniai
dalyvumas struktiiros AR
L veiksniai
/Subjektyvus Y Y \/Laikysenos (" Asmeniniai
kitino . . rodikliai: veiksniai:
suvokimas: 513:31 ;l;tgvus ?um?ktyvus Frontalinis Lytis,
DIIKI, DIIK2*, | : LIS nuokrypis (°), | Amzius®,
intensyvumas: aktyvumas: .7 ’
DIIK3, DITK4*, Kakliné KMI,
SAS*. TFAK
DIIK5*,DIIK6, ’ lordozé (cm), ANDS
\DHK7, DIIKS*./\ /\ Y, Juosmeniné | trukmé*. /
lordozé (cm), T\
G. JNTR raumeny aktyvumas: \ Knitlplnes ég}:;l;c;?
LAR kJNTR (MVS proc.)*, kifozes Sedimo
LAR dJNTR (MVS proc.)*, kampas (°), oo
K/D JNTR skirtumas max. izo. Juosmeninés arno stazas
liemens lenkimo metu, lordozes R Ermulznllre or
K/D JNTR skirtumas max. izo. kampas (°), savait .
liemens tiesimo metu, Dube.r.ls . (val.) ¢
K/D JNTR skirtumas max. izo. rotacija (%), ). S
k. Slaunies tiesimo metu*, D1.1bens” .
K/D JNTR skirtumas max. izo. d. ammetrua.( );
Slaunies tiesimo metu. Slankftellq
rotacija (°)*,
/ \ Stuburo
Liemens ir $launies tiesiamyjy vidurio l'inijos
raumeny maksimali izometriné nuokrypis
jega: \_(cm). /
Maks. izo liemens lenkimo/tiesimo
jégos disbalansas (kg)
Maks. izo. K/D Slaunies tiesimo
\jégos disbalansas (kg)*. /

5.2.5.1 pav. Pirminis daugiaveiksnés tiesinés regresijos modelis

Pastaba: * — p <0,05.
Santrumpos: ANDS — apatinés nugaros dalies skausmas; DIJK — daugiamacio interoceptinio
jsisamoninimo klausimyno sritys: (1) pagava, (2) nepaisymas, (3) nesijaudinimas, (4) déme-
sio reguliavimas, (5) emocinis jsisamoninimas, (6) savireguliacija, (7) jsiklausymas j ktina,
(8) pasitikéjimas; El. — elektrinis; INTR — juosmeninés dalies nugaros tiesiamieji raumenys;
K/D — kairé/desiné; KMI — ktino masés indeksas; LAR — lenkimo-atsipalaidavimo reiskinys;
Maks. izo — maksimalus izometrinis; MVS — maksimalus valingas izometrinis susitraukimas;
SAS — skaitmeniné analogijos skausmo skalé; SFI-LT — stuburo funkcijos indeksas — lietuvis-
ka versija; TFAK — tarptautinis fizinio aktyvumo klausimynas.
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Multikolinearumo prielaida buvo atmesta, nes visy veiksniy dispersijos
maze¢jimo daugikliai (angl. Variance inflation factor - VIF) buvo maZesni nei
4. Galutinis modelis paaiskino 49,5 proc. SFI-LT dispersijos (R? = 0,50; kore-
guotas R? = 0,47, nurodydamas gera modelio paaiSkinamumg. Modelyje liko
Sie reikSmingi kintamieji: skausmo intensyvumas (SAS), slanksteliy rotacija
(°), kairés ir deSinés INTR raumeny pEMG aktyvumo disbalansas (nV), slau-
nies tiesiamyjy raumeny jégos disbalansas (kg) ir DIJK emocinio jsisgmoni-
nimo sritis (DIIKY).

Analizé atskleidé, kad skausmo intensyvumui (SAS) padidéjus vienu
balu, subjektyvi funkciné biiklé (SFI-LT) vidutiniskai sumazéja 3,74 balo (p
< 0,001), tai rodo stiprias neigiamas skausmo sgsajas su funkcine bukle. Kiti
kintamieji, kuriy reikSmiy didéjimas buvo reikSmingai susij¢s su prastesne
subjektyvia funkcine bukle, apéme: padidéjusia slanksteliy rotacija (°), dides-
nj kairés ir deSinés pusés JNTR raumeny pEMG aktyvumo disbalansa (uV),
didesnj Slaunies tiesiamyjy raumeny jégos disbalansg (kg) bei didesnj kiino
pojuciy ir emocings buisenos rysio suvokimg (DIJKS5). Visi Sie kintamieji sta-
tistiSkai reikSmingai prisidéjo prie modelio paaiskinamumo.

Norint i$tirti papildomus veiksnius ir jy sgsajas su subjektyvia funkcine
bukle, j analize¢ buvo jtraukti dar du kintamieji: lytis ir skirtumas tarp kairiojo
ir deSiniojo JNTR raumeny pEMG aktyvumo maksimalaus izometrinio desi-
nés Slaunies tiesimo metu. Taciau né vienas i$ $iy kintamyjy neturéjo reiks-
mingy rys$iy su subjektyvia funkcine biikle, o jy jtraukimas Siek tiek sumazino
bendra modelio paaiSkinamuma, todé¢l galutiniame modelyje Sie kintamieji
buvo pasalinti.
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6. REZULTATU APTARIMAS

Sioje disertacijoje, remiantis TFK modeliu, analizuotos sédima darba dir-
banciy, létin] nespecifini ANDS jaucianciy jauno amziaus asmeny objektyviy
ir subjektyviy judéjimo sistemos rodikliy sgsajos ir rySiai su ANDS susijusia
funkcine biikle. Tyrimas buvo sudarytas i§ dviejy etapy: 1) klausimyno, tinka-
mo jauno amziaus, nespecifini ANDS jaucianéiy asmeny vertinimui parinki-
mo, iSvertimo ] lietuviy kalbg, kulttrinio pritaikymo, psichometriniy savybiy
ir validumo vertinimo bei jrankio testavimo; 2) kompleksinés jauno amziaus,
nespecifini ANDS jaucianciy ir jo nejaucianciy asmeny objektyviy ir subjek-
tyviy judéjimo sistemos rodikliy analizeés.

Darbe atliktas SFI klausimyno vertimas ir kultlirinis pritaikymas j lietuviy
kalba atitiko ISPOR [122] ir Mapi Research Trust [123] keliamus kokybés
standartus, uztikrinancius instrumento lingvistinj ir kulttrinj tiksluma. Nors
kai kuriy klausimy formuluotés buvo nezymiai koreguotos, pritaikymo pro-
cesas vyko sklandziai, o tiriamieji nepranes¢ apie sunkumus suprantant ar
pildant klausimyna.

Lyginant su kity Saliy tyrimais, SFI-LT vidinis nuoseklumas (Cronbacho
o= 0,92) buvo vienas auksc¢iausiy tarp validuoty versijy, pranokdamas ispany
(a=0,85) [36] ir persy (o = 0,80) [115] rezultatus. Panasus vidinio nuoseklu-
mo lygis buvo pastebétas ir originalioje angliSkoje (a0 = 0,91) [35] bei kiny
versijoje (o = 0,91), tai rodo, kad SFI-LT iSlaiko panasias savybes kaip ir ki-
tose Salyse validuotos versijos, patvirtindamas jo tinkamuma naudoti 1étinio
nespecifinio ANDS pacienty grupéje.

Nors IKK vertés, virSijancios 0,70, laikomos tinkamu stabilumu laike,
miusy tyrime (IKK = 0,82) ji buvo Zzemesné nei kity Saliy tyrimuose: angly
(IKK = 0,98) [35], ispany, kiny ir persy (IKK = 0,96) [36,115,152]. Viena 1§
galimy priezas€iy galéty biti laiko intervalas tarp testavimo etapy: kai ku-
riuose tyrimuose, pavyzdziui, angliSkoje versijoje [35], antrasis testavimas
buvo atliktas po 3 dieny, o miisy tyrime §is intervalas buvo ilgesnis (3—7
dienos). Ilgesnis laikotarpis gali leisti pasireiksti daugiau individualiy poky-
iy, ypac dél subjektyviy veiksniy, susijusiy su létiniu nespecifiniu skausmu,
kuris, nors ir laikomas stabilesniu nei Uiminis, vis tiek yra jautrus subtiliems
suvokimo pokyc¢iams. Taip pat IKK vertei jtakos gal¢jo turéti imties dydziy
skirtumai tarp tyrimy: miisy tyrime visi 125 tiriamieji pakartojo klausimyna,
tuo tarpu persy versijoje antrasis testavimas buvo atliktas tik 31 tiriamajam,
o ispany tyrime — 51. Didesné imtis gali atskleisti didesn;j rezultaty kintamu-
ma dél jvairesniy tiriamyjy charakteristiky. IKK reik§mei jtakos gal¢jo turéti
kultiiriniai skirtumai bei miisy tyrimo imties homogeniSkumas — visi dalyviai
patyré 1étinj nespecifinj ANDS, o iminio skausmo atvejai nebuvo jtraukti.
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SFI-LT klausimyno jautrumg patvirtina tai, kad miisy tyrime nebuvo nu-
statytas ,,grindy ir luby* efektas. Tai rodo, kad SFI-LT yra pakankamai jautrus
vertinant tiek labai Zema, tiek labai auksta funkcinés biiklés lygi. Nors ONI
grindy efektas buvo pastebétas ankstesniuose tyrimuose [125,153], Siame
darbe, vertinant funkcine biikle su ONI-LT, ,,grindy ir luby* efektas nepasi-
reiSke, o 0 proc. negalios jvertinimas buvo uzfiksuotas tik 6,4 proc. atvejy.

Konstrukto validumo analizé patvirtino labai stipry ry§j tarp SFI-LT ir
ONI-LT (p = 0,83) bei vidutinio stiprumo rysj su SAS (p = 0,55). Sis rezulta-
tas sutampa su ankstesniy tyrimy duomenimis, kur ONI koreliacijos buvo nuo
vidutiniy iki labai stipriy (p = 0,58—-0,82) [113,114,152]. Tuo tarpu koreliacija
su SAS parodo, kad skausmo vertinimas tiesiogiai neturi tokio pat stipraus
ry$io su funkciniais apribojimais kaip pats funkcinés buklés vertinimas.

Faktoriné analizé patvirtino vienfaktoring SFI-LT struktiira, kaip ir kity Sa-
liy tyrimuose [36,114,115]. Vieno faktoriaus struktiira rodo, kad klausimynas
vienodai efektyviai vertina visus aspektus, susijusius su funkciniais nugaros
skausmo sukeltais apribojimais.

Pilotinis SFI-LT testavimas taip pat pateiké svarbiy jzvalgy. Tarp 25 jauno
amziaus s€dimg darbg dirbanc¢iy asmeny, kurie nejauté skausmo (SAS = 0),
net 31,4 proc. atvejy SFI-LT identifikavo funkcinius apribojimus. Sis rezul-
tatas leidzia teigti, jog klausimynas yra naudingas ne tik pacientams, turin-
tiems ryskiy funkciniy sutrikimy, bet ir ankstyvam funkcinés buklés pokyciy
nustatymui tarp asmeny, kuriems létinis nespecifinis ANDS dar néra stipriai
iSreikstas.

Darbe atlikta sgsajy ir rySiy analizé papildé anksciau atliktus tyrimus nau-
jomis jzvalgomis. Cia taikyty PNI matavimo jrankiy — SAS, DIJK ir TFAK
—rezultatai atskleidé platy variacijy spektra. Kai kurie 18 jy atitiko ankstesniy
tyrimy iS§vadas, taciau buvo ir pastebimy skirtumy. Tai pabréZia, kad Sie rodi-
kliai yra dinamiski ir gali jvairiai atsispindéti 1étiniy biikliy kontekste.

Kaip ir ankstesniuose tyrimuose [35,124], Siame tyrime nustatyta, kad di-
desnis skausmo intensyvumas (SAS) buvo susij¢s su blogesne subjektyvia
funkcine bukle (SFI-LT).

Nors literatiiroje teigiama, kad pacienty, serganciy létinémis ligomis, in-
terocepcinio suvokimo tikslumas paprastai biina mazesnis nei sveiky asme-
ny [154], Sis tyrimas atskleidé, kad geresné funkciné biiklé buvo susijusi su
aukStesniais (2) nepaisymo, (4) démesio reguliavimo ir (8) pasitikéjimo sriciy
jvertinimais bei Zemesniais (5) emocinio jsisamoninimo rezultatais. Sie duo-
menys dar karta patvirtina sudétinga, daugiakryptj interocepcijos vaidmenj
létinio skausmo patyrime, kaip tai buvo pabrézta Paolucci ir kt. (2017) darbe
[97]. Tai leidzia geriau suprasti, kaip pacientai su létiniu nespecifiniu ANDS
suvokia ir vertina savo bukle.
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Be to, priesingai nei anksciau publikuotose iSvadose [155], kuriose buvo
pastebétas rySys tarp mazo fizinio aktyvumo ir didesnés negalios, Siame ty-
rime toks rySys tarp SFI ir TFAK fizinio aktyvumo lygio nebuvo nustatytas.
Pastarasis neatitikimas gali biiti susijes su tiriamyjy imties aukstesniu fizinio
aktyvumo lygiu arba skirtingais tyrimy metodologiniais ypatumais. Pavyz-
dziui, Sribastav ir kt. (2018) [155] tyrimas apémé platesn¢ amziaus grupe
(16 — 62 mety) bei didele 1046 dalyviy imtj, o tai galéjo padidinti fizinio
aktyvumo lygiy variabilumg. Taip pat ribotos TFAK klausimyno galimybeés
létinio ANDS pacienty vertinimui galéjo turéti jtakos rezultatams. Ankstesni
tyrimai parod¢, kad $is vertinimo metodas néra iki galo validus létinio ANDS
pacientams, TFAK duomenis lyginant su objektyviais akcelerometrijos duo-
menimis [156].

Sio darbo rezultatai patvirtina ankstesnése studijose nustatytas neigiamas
vyresnio amziaus ir ilgesnés ANDS trukmés sgsajas su subjektyvia funkcine
biikle [11,116,155]. Vertinant objektyvius ir subjektyvius funkcinés biklés
aspektus, amziaus jtaka ANDS yra patvirtinta ankstesniame tyrime [116].
Nors miisy tyrime dalyvavo tik jauno amziaus (18—44 m.) asmenys, kuriy
amziaus ribos buvo pagrjstos Pasaulio sveikatos organizacijos duomenimis
bei kitais ANDS tyrimais [116,157], gauti rezultatai parod¢, kad net ir Sioje
jauno amziaus grup¢€je subjektyvi funkciné buklé bégant metams blogéja.

Skirtingai nuo ankstesniy tyrimy [11,155], miisy darbe nenustatytas sta-
tistiSkai reikSmingas rySys tarp KMI ir funkcinés buklés. Tai rodo, kad KMI
rySys su funkcine biikle gali priklausyti nuo kity papildomy veiksniy, pavyz-
dziui, fizinio aktyvumo lygio ar skausmo trukmés, kurie galéty paveikti rysio
reikSminguma.

Sio darbo rezultatai taip pat skiriasi nuo kity tyréjy [11] isvady, kuriose
nustatyta tiesioginé sgsaja tarp ANDS ir sédimo darbo staZzo. Miisy tyrime
tiesioginis rysys tarp sédimo darbo stazo ir subjektyvios funkcinés buklés
nenustatytas, ta¢iau mediaciné analizé atskleidé reikSmingus netiesioginius
rySius. Rezultatai parod¢, kad skausmo intensyvumas veikia kaip mediato-
rius, per kurj ilgesnis sédimo darbo stazas yra susijes su blogesne subjek-
tyvia funkcine biikle. Taip pat, buvo nustatyti mediaciniai rySiai, jtraukiant
raumeny elektrinio aktyvumo padidéjima JNTR raumenyse, vertinant LAR,
bei maksimalios liemens raumeny jégos pokyéius. Sie mediaciniai rysiai pa-
brézia, kad ilgesnis sédimo darbo stazas prisideda prie stipresnio ANDS juti-
mo, padidéjusio INTR neuroraumeninio aktyvumo ir sumazéjusios liemens
raumeny jégos, o tai lemia suprastéjusia subjektyvia funkcine bikle. Sie re-
zultatai pabrézia létinio nespecifinio ANDS kompleksiSkumg sédimg darba
dirbantiems asmenims — rySys gali skirtis (atsirasti arba iSnykti), veikiant tar-
piniams rodikliams.
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Nors neradome tyrimy, kurie tiesiogiai analizuoty ANDS trukmés poveikj
subjektyviai funkcinei biklei, pastebéta sgsaja su amziumi [11] leidzia ma-
nyti, kad uZzsiteses skausmas gali pabloginti su amZiumi blogé¢jancia funkcija.

Sie rezultatai pabrézia poreikj atsizvelgti j jvairius demografinius ir gyve-
nimo biido veiksnius, siekiant suprasti, kaip ANDS veikia asmens funkcing
bukle, taip pat iSrySkina butinybe vertinti ne tik objektyvius judéjimo siste-
mos pokycius, bet ir subjektyvius paciento nurodomus potyrius, tokius kaip
skausmo intensyvumas ar kiino pojii¢iy suvokimas. Toks kompleksinis poziti-
ris leidzia tiksliau suprasti ANDS ir sudaro galimybe kurti individualizuotas
intervencijas, pritaikytas pagal kiekvieno asmens specifinius poreikius.

Vertinant objektyvius judéjimo sistemos veiksnius, buvo atlikta laikysenos
sasajy su subjektyvia funkcine biikle analizé, kuri atskleidé reikSmingg rysi
tarp slanksteliy rotacijos ir SFI. Sis rezultatas papildé anks¢iau atlikto pros-
pektyvaus kohortinio tyrimo [22], kuriame dalyvavo 218 dalyviy, iSvadas.
Minétas tyrimas parodé¢, kad didesné slanksteliy rotacija tiesiogiai susijusi
su blogesne funkcine biikle vyrams su létiniu ANDS. Taip pat nustatyta, kad
blogesné motery funkciné buklé buvo susijusi su padidéjusiu sagitaliniu nuo-
krypiu ir didesniu kifozés kampu. Sis skirtumas tarp vyry ir motery pabrézia
sudétinga ANDS vertinimg ir leidZzia manyti, kad skirtingi metodologiniai
aspektai, tokie kaip lyties analizés nebuvimas ar jaunesnis tiriamyjy grupes
amziaus vidurkis, galéjo turéti jtakos rezultaty variacijoms.

Kaip vieng i§ mechanizmy, paaiSkinanciy gautus rezultatus, galima jvar-
dinti biomechaninius kompensacinius procesus, budingus segmentiniam hi-
permobilumui. Kaip teigia ankstesni tyrimai [158], padidéjes segmentinis
mobilumas lemia raumeny aktyvumo padidé¢jima gretimose stuburo dalyse,
siekiant i8laikyti stabilumga. Padidéj¢s nugaros raumeny aktyvumas yra biiti-
nas stuburo stabilizavimui, taciau jis didina audiniy apkrova, o tai gali sukelti
skausma ir riboti funkcing biikle. Sis mechanizmas yra tinkamas paaiskinant
ry§j tarp didesnés slanksteliy rotacijos, padidéjusio INTR aktyvumo vertinant
LAR fenomeng ir blogesnés funkcinés biiklés, kuris buvo nustatytas Siame
tyrime.

Tyrimo rezultatai atskleidé¢, kad asmenims, patiriantiems 1étinj nespecifinj
ANDS, nugaros tiesiamyjy raumeny elektrinis aktyvumas LAR uzlaikymo
faz¢je reikSmingai koreliuoja su didesniu skausmo intensyvumu bei bloges-
ne funkcine biikle. Sie rezultatai atitinka ankstesnius tyrimus, kurie parodé,
kad ANDS pacientams LAR daZnai biina sumazejes arba visai nepasireiskia
[87,159]. LAR poky¢iai yra svarbis tiek diagnostikai, tiek reabilitacijos val-
dymui, nes jie atspindi funkcinius ir biomechaninius sutrikimus, biidingus
ANDS populiacijai. Tyrimai rodo, kad LAR vertinimas naudojant pEMG gali
biti tikslus ir ekonomiskas jrankis diferencijuojant pacientus su ANDS nuo
sveiky kontrolinés grupés asmeny [159]. Be to, jiems daznai pastebimi kine-
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tiniai poky¢iai, tokie kaip sumazejusi liemens ir dubens judesiy amplitude,
uzdelsta dubens judesiy pradzia ir sulétéjes liemens lenkimo greitis [89]. Sie
sutrikimai pabrézia LAR vertinimo klinikine reikSme.

Tyrime LAR taip pat atliko mediatoriaus vaidmenj tarp s€dimo darbo sta-
70 ir subjektyvios funkcinés buklés. Sis rezultatas pabréZzia LAR svarba sé-
dimga darbg dirbanciy asmeny populiacijoje, kur ilgesnis s€dimo darbo stazas
gali lemti raumeny funkcijos pokycius ir prisidéti prie funkciniy sutrikimy
vystymosi. Atsizvelgiant | Sias sgsajas, LAR vertinimas galéty biiti integruo-
tas j sédimg darbg dirbanciy asmeny prevencijos ar reabilitacijos strategijas.

Taip pat literatiiroje rekomenduojama naudoti objektyvesnj LAR santykio
metoda, kuris leidzia tiksliau jvertinti pacienty buklg ir sumazinti duomeny
subjektyvuma [5]. Sio tyrimo rezultatai sustiprina pastaraja rekomendacija,
nes JNTR pEMG aktyvumo poky¢iai LAR uzlaikymo fazéje aiSkiai susije
su skausmo ir funkcijos rodikliais. Tod¢l LAR galéty tapti svarbiu jrankiu
tiek diagnozuojant, tiek stebint létiniu nespecifiniu ANDS besiskundZianc¢iy
asmeny bukle ir gydymo eiga.

Remiantis turimais moksliniais duomenimis, Sis tyrimas, kiek zinoma, yra
pirmasis, analizuojantis JNTR raumeny aktyvumo disbalansg $launies tiesi-
mo metu. Tyrime nustatyta koreliacija tarp SFI ir pEMG aktyvumo skirtumy
tarp deSings ir kairés INTR pusiy maksimalios kairés §launies tiesimo metu,
taCiau tokia koreliacija nebuvo rasta deSinés Slaunies tiesimo metu. Be to,
nenustatéme rySio tarp funkcinés biklés ir JNTR raumeny asimetrijos mak-
simalaus valingo izometrinio liemens lenkimo ar tiesimo metu. Sie rezultatai
skiriasi nuo ankstesniy tyrimy [26,160], kurie siejo neuroraumeninius disba-
lansus maksimalaus liemens tiesimo metu su ANDS atsiradimu. Taciau Sie
tyrimai [26,160] neanalizavo skausmo intensyvumo ar funkcinés buklés pa-
rametry, jie nagrinéjo, ar skausmas jauciamas i§ esmes.

Pastebétas rySys tarp maksimalaus izometrinio kairés, bet ne deSinés pu-
sés maksimalaus izometrinio $launies tiesimo metu nustatyto JNTR raumeny
pEMG disbalanso ir SFI galéty paaiskinti kai kuriuos miisy tyrimo rezultatus.
Tokia asociacija gali biiti susijusi su ankstesniuose tyrimuose nustatytu rysiu
tarp Slaunies tiesiamyjy raumeny silpnumo ir nugaros tiesiamyjy raumeny
padidéjusios jtampos [161]. Tokie pokyciai gali atspindéti kompensacinius
mechanizmus, kai dél Slaunies tiesiamyjy raumeny silpnumo didéja JNTR
raumeny aktyvumas, siekiant palaikyti liemens stabilumg ir judesiy kontro-
lg. Neuroraumeninio aktyvumo disbalansg taip pat galéty paaiskinti pakitu-
sios raumeny aktyvumo sekos. Ankstesni tyrimai parod¢, kad asmenims su
ANDS, slaunies uZpakalinés grupés raumenys ir JNTR aktyvuojasi anks¢iau
nei jprasta, o didysis s€édmens raumuo — véliau [162]. Tokie raumeny akty-
vumo modeliai gali lemti neefektyvy jégy paskirstymga ir didesn¢ apkrova
nugaros tiesiamiesiems raumenims. Tyrimai taip pat rodo, kad pacientams
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su apatinés nugaros dalies segmentiniu nestabilumu budingas Zenkliai dides-
nis JNTR ir Slaunies tiesiamyjy raumeny aktyvumas ir sumazéjusi Slaunies
tiesiamyjy raumeny jéga, lyginant su asimptominiais asmenimis [163]. To-
kie mechanizmai gali prisidéti prie blogesnés funkcinés biiklés ir skausmo
intensyvumo padidéjimo. Vis délto, norint tiksliau jvertinti Siuos procesus,
bitina papildoma analiz¢, nes Siame darbe nebuvo vertintas Slaunies uzpaka-
linés grupés raumeny ir didziojo sédmens raumens pEMG aktyvumas judesiy
metu.

Ankstesniy tyrimy rezultatai rodo, kad Slaunies tiesiamyjy raumeny jéga
ANDS jaucianciy asmeny grupéje yra reikSmingai mazesné nei sveiky kon-
trolinés grupés tiriamyjy [10,161,164]. Siame darbe pateikiamos naujos jzval-
gos apie jégos skirtumus vyry ir motery grupése. Nustatyta, kad vyry grup¢je
sumazgjusi Slaunies tiesiamyjy raumeny jéga buvo susijusi su didesniu skaus-
mo intensyvumu ir blogesne funkcine biikle, tac¢iau toks rySys motery grup¢je
nebuvo pastebétas. Sie rezultatai pabréZia biitinybe atskirai analizuoti vyry ir
motery duomenis. Tyrimais jrodyta, kad vyry ir motery liemens bei kojy rau-
meny jéga skiriasi dél jy morfologiniy, hormoniniy ir fiziologiniy ypatybiy,
pvz., didesnés vyry raumeny maseés, testosterono lygio ir liesosios kiino ma-
sés pasiskirstymo [165,166]. Atsizvelgiant j Siuos esminius skirtumus, abiejy
ly¢iy duomeny negalima apibendrintai vertinti kaip vienalytés imties rezulta-
ty. Analizuodami vyry ir motery duomenis atskirai, galé¢jome geriau suprasti
ly¢iy skirtumus ir jy jtaka funkcinés biiklés bei skausmo rodikliams ANDS
kontekste.

Siame darbe taip pat buvo vertintas liemens lenkiamuyjy ir tiesiamyjy rau-
meny bei kairés ir deSinés pusés Slaunies tiesiamyjy raumeny jégos disba-
lanso rySys su ANDS susijusia subjektyvia funkcine bukle. Miisy tyrimo re-
zultatai sutapo su kito [81] kohortinio tyrimo rezultatais, kuris vertino 163
sportininkes ir nustaté, kad Slaunies tiesiamyjy raumeny jégos disbalansas
susijes su ANDS. Nors miisy tyrime nebuvo nagriné¢jama dominuojancios ko-
jos jtaka, jrodyta [167], kad sveikiems asmenims nepasireiskia raumeny jé-
gos skirtumai tarp dominuojancios ir nedominuojancios kojos. Atsizvelgiant
1 Siuos rezultatus, tampa aiSku, kad vien §launies tiesiamyjy raumeny jégos
vertinimo gali nepakakti norint pilnai suprasti ir valdyti ANDS. Visgi jégos
skirtumy analizé pabrézia, kad raumeny disbalansas yra svarbus veiksnys,
kurj reikéty jvertinti létinio nespecifinio ANDS valdyme, ypatingai sédima
darba dirban¢iy asmeny populiacijoje. Sioje grupéje pastebétos sasajos tarp
sédimo darbo trukmés, raumeny jégos pokyciy ir funkcinés biiklés rodo, kad
raumeny disbalansas gali biiti reikSmingai susijes su funkciniais sutrikimais.

Sios disertacijos rezultatai pabréZia objektyviy ir subjektyviy rodikliy in-
tegracijos svarbg vertinant 1étinj nespecifinji ANDS. Nustatyta, kad objekty-
viis judéjimo sistemos rodikliai, tokie kaip stuburo slanksteliy rotacija, nu-
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garos tiesiamyjy raumeny aktyvumo bei Slaunies tiesiamyjy raumeny jégos
poky¢iai, yra reikSmingai susij¢ su subjektyvia funkcine biikle — SFI-LT. Tuo
tarpu subjektyvis rodikliai, jskaitant skausmo intensyvumg ir interocepcinio
jsisgmoninimo srit] — emocinj jsisgmoninima, papildé rezultatus, pabréziant
skausmo jutimo ir psichologiniy veiksniy jtaka subjektyviai funkcinei buklei.

Sio darbo rezultatai dera su TFK modeliu, kuris pabrézia sveikatos biiklés,
kiino struktiiros, funkciniy gebéjimy, aktyvumo ir socialinio dalyvavimo tar-
pusavio sgveikg [19]. Be to, jie patvirtina, kad norint visapusiSkai supras-
ti 1étinj nespecifinj ANDS, biitina jvertinti tiek fizinius, tiek psichologinius
veiksnius. Sie rodikliai ne tik atspindi biomechaninius ir psichologinius as-
pektus, bet ir rodo jy sgveika prognozuojant funkcing bukle 1étinio nespecifi-
nio ANDS kontekste.
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7. DARBO RIBOTUMAI

Sis darbas turi tam tikry ribotumuy, kuriuos bitina jvertinti interpretuojant
gautus rezultatus. Vertinant pakartotinj SFI testo patikimuma, tyrimo metodo-
logija atitiko kity SFI validavimo tyrimy praktika [36,114,115]. Pakartotinis
testavimas buvo atliekamas tik naudojant SFI klausimyna, pacienty tiesiogiai
neklausiant apie jy biklés pokycius tarp pirmojo ir pakartotinio klausimyno
taikymo. Sis metodas remiasi prielaida, kad per trumpa (3—7 dieny) laikotarpj
esant létinei buklei, reik§mingy klinikiniy poky¢iy tikimybé yra maza. Taciau
neatmetama galimyb¢, kad per §j laikotarpi galéjo jvykti Giminiy simptomy
svyravimy ar kity buklés pokyc¢iy, kurie galéjo paveikti rezultatus.

Kitas $io darbo ribotumas susij¢s su faktorinés struktiiros vertinimu. Nors
faktorinei struktiirai tikslinti tinkamesné yra patvirtinancioji faktoriné anali-
z¢ (angl. Confirmatory Factor Analysis, CFA), Sios analizés atlikimui biti-
na gerokai didesné imtis nei naudojant tiriancigja faktoring analize. Tyrimy
duomenimis, norint patikslinti bent 25 klausimy struktiirg, reikéty imties,
apimancios ne maziau kaip 400 tiriamyjy [168]. Kadangi toks imties dydis
vir§ijo miisy galimybes, buvo taikyta tirian¢ioji faktoriné analizé.

Turéta tam tikry ribotumy vertinant judéjimo sistemos rodikliy sasajas su
funkcine bukle. Vienas jy — tyrime nebuvo analizuotas svarbiy raumeny, kaip
Slaunies uzpakalinés grupés raumeny ar didziojo sédmens raumens, pEMG
aktyvumas. Todél lieka neaiSkus $iy raumeny vaidmuo, ka bty tikslinga na-
grinéti blisimuose tyrimuose. Be to, taikytas laikysenos vertinimo metodas
neapémé pedy padéties analizés, nors pédy padétis yra svarbus biomechaninis
veiksnys, galintis paveikti laikyseng ir viso kiino svorio paskirstyma [169].
Sio veiksnio nejtraukimas riboja §io tyrimo galimybes i§samiai jvertinti lai-
kysenos biomechaninius aspektus.

Kitas ribotumas — lyties analizés apribojimai. Nors Siame tyrime lyties
skirtumai buvo nagrinéti vertinant jégos rodiklius ir taikant tiesinés regresijos
modelj, literatiiroje nurodoma, kad laikysenos rodikliai taip pat gali skirtis
tarp lyCiy [22]. Ateityje biity verta Siuos aspektus analizuoti iSsamiau.

Dar vienas ribotumas — galimas atrankos SaliSkumas, nes dalyvavimas ty-
rime buvo savanoriSkas, todél jis gal¢jo pritraukti asmenis, labiau besidomin-
¢ius savo sveikatos rodikliais.

Sios disertacijos tiriamyjy grupés specifika — jauni, sedima darba dirban-
tys asmenys — taip pat riboja i§vady pritaikyma kitoms amzZiaus grupéms ir
profesinéms aplinkoms. Tokia tiriamyjy imtis apsunkina ANDS dinamikos
supratimg populiacijose, kuriose gyvenimo biidas ir fiziné veikla yra kitokio
pobiidZzio.
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Tiriamosios imties dydis buvo apskai€iuotas pasirinkus maksimalig leisti-
ng paklaida. Taip apskai¢iuotas imties dydis atitinka panasiy tyrimy metodo-
logines praktikas [78,80], ta¢iau minimizuojant paplitimo nustatymo paklai-
da buty galima dar tiksliau jvertinti nustatytas sgsajas.

Galiausiai, visi tiriamieji laitkomi jauno amziaus, taciau jy amziaus inter-
valas (18—44 metai) yra sglyginai platus, tod¢l jaunesni ir vyresni dalyviai
gali skirtis savo rizikos veiksniais bei su ANDS susijusiomis patirtimis.
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ISVADOS

1. Naudojant kultiiriSkai pritaikyta ir validuotg lietuviskg stuburo funk-
cinés biiklés klausimyng, nustatyta, kad didzioji dalis jauno amziaus
sédimg darbg dirbanciy asmeny savo subjektyvig funkcing biikle jver-
tino kaip geresne nei viduting. Klausimyno rezultatai neatskleidé reiks-
mingy skirtumy tarp lyCiy, taciau patikimai identifikavo sasajas tarp
funkciniy apribojimy ir skausmo patirties, patvirtindami klausimyno
tinkamuma Sios populiacijos stuburo funkcinés biiklés vertinimui.

2. Subjektyvios funkcinés buklés apribojimai jauno amziaus sédimg dar-
ba dirbantiems asmenims susij¢ su didesniu skausmo intensyvumu,
vyresniu amziumi, ilgesne apatinés nugaros dalies skausmo trukme,
blogesniu kiino pajautimu bei padid€jusiu nugaros tiesiamyjy raumeny
aktyvumu. Nustatytas silpnas rysys tarp slanksteliy rotacijos ir didesniy
subjektyvios funkcinés biiklés apribojimy, taciau sgsajos su kitais lai-
kysenos rodikliais ar Iétinio nespecifinio apatinés nugaros dalies skaus-
mo intensyvumu nebuvo reik§mingos. Skyrési raumeny jégos rodikliai:
vyry grup¢je funkcinés biiklés apribojimai buvo susije su mazesne
liemens raumeny jéga, taciau tokiy sasajy motery grupéje nenustaty-
ta. Abiem lytims didesnis kairés ir deSinés pusiy Slaunies tiesiamyjy
raumeny jégos disbalansas buvo reikSmingai susijes su didesniais funk-
cinés biiklés apribojimais, taCiau neturéjo rysio su létinio nespecifinio
apatinés nugaros dalies skausmo intensyvumu.

3. Létinio nespecifinio apatinés nugaros dalies skausmo intensyvumas at-
skleidZia ry$j tarp ilgesnio sédimo darbo stazo ir didesniy subjektyvios
funkcinés biiklés apribojimy net ir nesant tiesioginei sédimo darbo sta-
7o jtakai. Abiejy pusiy nugaros tiesiamyjy raumeny elektrinio aktyvu-
mo padidéjimas yra svarbus tarpinis veiksnys, dél kurio ilgesnis sédimo
darbo stazas blogina subjektyvig funkcine biikle. Nustatyti pavieniai
rys$iai tarp ilgesnio sédimo darbo stazo, mazesnés liemens tiesiamyjy ir
lenkiamyjy raumeny maksimalios jégos ir blogesnés subjektyvios funk-
cinés biklés, tac¢iau liemens raumeny jéga néra reikSmingas tarpinis
veiksnys, dél kurio darbo stazas paveikty subjektyvia funkcine bikle.

4. Padidéjusi slanksteliy rotacija, didesnis nugaros raumeny elektrinio
aktyvumo disbalansas aktyvaus judesio metu, didesnis §launies tiesia-
myjy raumeny jégos disbalansas tarp kairés ir deSinés pusiy, intensy-
vesnis skausmas ir padidéjes kiino pojii¢iy emocinis jsisgmoninimas
yra tiesiogiai susij¢ su blogesne subjektyvia funkcine biikle. Tuo tarpu
amzius, apatinés nugaros dalies skausmo trukmé, su kiino pajautimu
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susijusios sritys — nepaisymas, démesio reguliavimas ir pasitikéjimas
bei liemens lenkiamyjy ir tiesiamyjy raumeny disbalansas — neturéjo
statistiSkai reikSmingy rysiy. Kiti veiksniai — laikysenos rodikliai, sé-
dimo darbo stazas ir subjektyvaus fizinio aktyvumo lygis — neturé¢jo
tiesioginiy sgsajy su subjektyvia funkcine bukle, todél nebuvo jtraukti
1 analizés modelius.
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PRAKTINES REKOMENDACIJOS

Sveikatos prieziiiros specialistams, tyréjams:

Tyrimo metu iSversta, kulttriSkai pritaikyta ir validuota lietuviska stuburo
funkcijos indekso versija (SFI-LT) yra naujas klausimynas, tinkamas vertinti
funkcine biikle asmenims, patiriantiems létinj nespecifinj ANDS. Si priemoné
yra pritaikyta ne tik moksliniams tyrimams, bet ir klinikinei praktikai, sutei-
kiant sveikatos priezitiros specialistams galimybe vertinti paciento funkcinés
buklés pokycius, gydymo efektyvumg bei kurti individualizuotas terapines
intervencijas, orientuotas j paciento poreikius.

Kineziterapeutams:

Kineziterapinés diagnozés nustatymo procese, sédimg darba dirbantiems
asmenims su létiniu nespecifiniu ANDS, ypatingas démesys turéty buti ski-
riamas liemens ir Slaunies tiesiamyjy raumeny jégos sumazejimui bei jégos
disbalansui, padidéjusiam juosmeninés dalies nugaros tiesiamyjy raumeny
aktyvumui. Laikysenos pokycius reikia vertinti atsargiai — nustatytas rySys
tik tarp padidéjusios slanksteliy rotacijos ir blogesnés su ANDS susijusios
funkcinés biiklés, taciau Sio rodiklio analizg klinikingje praktikoje riboja spe-
cialios jrangos poreikis.

Kartu su objektyviais fiziniais parametrais rekomenduojama jvertinti ir su-
bjektyvius rodiklius, t.y. kiino pajautimg, skausmo intensyvuma bei subjek-
tyvig funkcing bikle. Sasajy nebuvimg tarp subjektyvaus fizinio aktyvumo
ir skausmo reikia vertinti atsargiai, atsizvelgiant j galima TFAK klausimyno
tinkamumo apribojimg létini ANDS jaucianciy asmeny populiacijoje. Taciau
toks rezultatas gali reiksti ir tai, kad ne bet koks fizinis aktyvumas turi tei-
giamg poveikj skausmg patiriantiems asmenims — veikla turi biti tikslinga ir
individualiai pritaikyta pagal paciento poreikius bei gydymo tikslus. Taip pat
svarbu atsizvelgti ] aplinkos veiksnius, tokius kaip sédimo darbo stazas, ir
asmeninius veiksnius, tokius kaip paciento amzius. Visgi galima optimizuoti
darbo aplinkg ir ergonomika, siekiant sumazinti §iy veiksniy jtaka skausmo
patirciai.

Mokslininkams, kuriy doméjimosi sritis apima létinj nespecifinj apa-
tinés nugaros dalies skausma:

Ateities tyrimai turéty siekti iSplésti Sias iSvadas, jtraukiant jvairesnes am-
Ziaus grupes ir platesnj judéjimo sistemos parametry spektra. Tolesni moksli-
niai darbai galéty padéti geriau iSanalizuoti, kaip skirtingi judéjimo sistemos
veiksniai sgveikauja su skausmo patirtimi taikant gydomajj poveikj ir verti-
nant jud¢jimo sistemos rodikliy pokycius. Tokie tyrimai galéty reikSmingai
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prisidéti prie ilgalaikio funkcinés buklés bei gyvenimo kokybés gerinimo as-
menims, dirbantiems sédima darbg ir kenc¢iantiems nuo 1étinio nespecifinio
ANDS.
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SUMMARY

1. INTRODUCTION

Chronic nonspecific low back pain (LBP) is a multifaceted issue
characterized by the complex interplay of biological, psychological, and
social factors. It is a leading cause of disability among young and middle-
aged individuals, and its management remains challenging due to the myriad
factors contributing to pain chronification [8]. Scientific studies suggest that
a purely biomedical approach is insufficient, highlighting the need to evaluate
a broader biopsychosocial context that incorporates physical, psychological,
and social aspects [9].

Office work and low physical activity levels are recognized as major health
challenges in modern society. Prolonged sitting not only leads to muscle
imbalances but also alters biomechanical body patterns, resulting in increased
stress on the spine and musculoskeletal structures [10]. Additionally, static
postures at work and long working hours are often associated with other
lifestyle factors, such as obesity, poor sleep, or stress, which can exacerbate
pain experiences [14].

The etiology of chronic nonspecific LBP is often unclear, and its primary
manifestation involves functional limitations associated with pain [18].
Recently, increased attention has been given to the role of psychological
factors alongside biomechanical contributors. For instance, the impact of
stress and depression on central sensitization can amplify pain perception and
increase the likelihood of chronicity [16]. However, despite the importance of
psychological factors, movement system factors remain the primary focus for
analysis and treatment, particularly in nonspecific LBP cases where a clear
pathological generator cannot be identified [17]. The assessment of these
factors can be systematically structured using the International Classification
of Functioning, Disability, and Health (ICF) model, which integrates
biological, functional, social, and environmental dimensions [19].

Chronic LBP is often associated with significant spinal biomechanical
changes, manifesting as poor posture, muscle strength imbalances, and
impaired motor control [20,21]. The prolonged effects of improper posture
lead to uneven load distribution on spinal structures, resulting in muscle
overstrain or insufficient activation, ultimately contributing to the onset of
pain [9,22,23]. These changes can be categorized within the ICF domains
of “Body functions” and “Body structures,” as spinal overload and muscle
dysfunction limit mobility and independence. Furthermore, decreased
activity of deep core stabilizers, such as the transverse abdominis and lumbar
multifidus, is closely related to spinal segment instability. This instability
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not only complicates daily physical activities but also increases the risk of
microtraumas, which further contribute to pain chronicity [24].

Motor control impairments significantly affect the ICF category of “Activity
and participation” by hindering everyday tasks such as bending, transitioning
from sitting to standing, or walking. Studies show that individuals with LBP
often exhibit delayed or reduced activation of stabilizing muscles during
such movements [25]. Additionally, compensatory mechanisms developed
due to impaired motor control are often inefficient, increasing stress on
specific spinal structures. This not only intensifies pain but also limits social
participation, such as workplace engagement [21].

Reduced muscle strength and imbalances, particularly in the trunk and
pelvic regions, represent another critical factor. It is suggested that imbalances
between the left and right sides of the body, as well as between trunk stabilizers
and global muscles, lead to asymmetric spinal loads and increase the risk of
tissue overload [26,27]. These changes directly impair the ability to maintain
biomechanical stability and make movement more challenging. In the context
of the ICF, these impairments are categorized as “Activity and participation”
restrictions, which hinder an individual’s ability to fully engage in daily and
work-related activities.

Targeted assessment of the movement system, including analyses of posture,
muscle strength, muscle activation, and motor control, provides insights into
how ICF domains of “Body functions and structures” impact “Activity and
participation” restrictions. For instance, subjective functional assessment
tools can help identify which components require correction to restore normal
spinal biomechanics and reduce pain [28]. Given the limited availability of
translated, culturally adapted, and validated functional assessment tools in
Lithuania, it is essential to select a suitable questionnaire for evaluating the
functional status of young individuals with chronic nonspecific LBP, adapt it
culturally, and validate it for the Lithuanian population.

Applying the principles of the ICF model enables a thorough analysis
of the interaction between biological, psychosocial, and environmental
factors in young office workers. This approach not only assesses the impact
of movement system changes on functional status but also identifies the
consequences of prolonged sitting that limit physical activity, occupational,
and social participation. Such analysis provides a foundation for more targeted
research and contributes to the development of physiotherapy diagnoses
and personalized recommendations. These efforts aim to prevent long-term
functional limitations and improve patients’ quality of life.
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2. AIM AND OBJECTIVES
2.1. Aim

To identify and evaluate the relationships between objective and subjective
movement system indicators and chronic nonspecific low back pain in young
office workers.

2.2. Objectives

1. To assess the spinal functional status of young office workers using the
culturally adapted and validated Lithuanian version of the Spine Func-
tional Index questionnaire.

2. To determine and evaluate the associations between movement system
indicators, subjective functional status, and chronic nonspecific low
back pain intensity in young office workers.

3. To analyze relationships between office work experience and both
subjective and objective functional status in young office workers.

4. To evaluate the factors influencing the subjective functional status of
young office workers based on the biopsychosocial model.

3. MATERIAL AND METHODS

3.1. Study type and ethical considerations

The study was conducted according to the law of the Lithuanian Biomedical
Research Ethics and the principles of the Declaration of Helsinki. Ethical
approval was obtained from the Kaunas Regional Biomedical Research
Ethics Committee (No. BE-2-38). All subjects signed an informed consent
form prior to inclusion in the study.
This cross-sectional study was carried out at the Department of Sports
Medicine, Faculty of Nursing, Lithuanian University of Health Sciences,
between April 2021 and January 2023. The study was divided into two stages:
1. Selection of a questionnaire suitable for assessing the functional status
of young adults with chronic nonspecific LBP (Phase I), translation into
Lithuanian and cultural adaptation (Phases II, III, IV), evaluation of the
psychometric properties and validity of the Lithuanian version (Phase
V), and pilot testing (Phase VI) (Figure 3.1.1).

2. Analysis of objective and subjective movement system indicators in
young office workers (Figure 3.1.2).

Subjects were included in the study only if they met pre-established
inclusion and exclusion criteria (outlined in subsection 4.2) and agreed to
participate by signing the consent form.
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I STAGE
Selection of a questionnaire suitable for this study,
its translation, cultural adaptation, validation, and

pilot testing
=
Selection of a questionnaire for the study }— 8
[¢)]
v N
’ SFI translation and cultural adaptation ‘
v
English (original) version of the SFI
{ ! =
= B
T1 translation into T2 translation into NS
Lithuanian language Lithuanian language
’ First SFI-LT version ‘

!

Backward translation

!

Second SFI-LT version
Conceptual and semantic equivalence to original
version

!

Testing (N = 8)

Y

Final version of SFI-LT Approved by proofreader

I1T °seyd

Al 9seyd

A
Validity and reliability testing
(N =125)

!

Pilot testing of the SFI-LT in young office workers
(N=102)

oy

IA 9seyd

Fig. 3.1.1. First stage of the study: selection, translation, cultural
adaptation, validation, and pilot testing of a questionnaire suitable for
assessing functional status related to chronic nonspecific low back pain.

Abbreviations: N — number of participants; SFI — Spine Functional Index; T1 — translator 1;
T2 — translator 2.
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3.2. Inclusion and exclusion criteria

Separate inclusion and exclusion criteria were established for the first and
second stages of the study.

First Stage: The inclusion criteria were broader, encompassing individuals
aged 18 years and older, with sufficient cognitive abilities (capable of reading
and understanding questions), experiencing chronic nonspecific LBP lasting
at least six weeks, and who were native Lithuanian speakers. Exclusion
criteria included structural spinal causes of LBP or other inflammatory,
neurological, or metabolic diseases, pregnancy, and the use of analgesics or
muscle relaxants within the last 12 hours.

The sixth phase of the first study stage — pilot testing of the Spine
Functional Index (SFI) in young office workers — was conducted following
the inclusion and exclusion criteria of the second stage of the study. This phase
was crucial as the subsequent study focused on evaluating the movement
system indicators of young office workers. Therefore, it was necessary to
analyze how the questionnaire assessed young participants who did not have
significant functional limitations.

Second Stage: The inclusion and exclusion criteria were more refined,
as detailed in Table 3.2.1. This refinement was necessary to ensure sample
homogeneity. Participants in the second stage of the study included individuals
with and without chronic nonspecific LBP.

Table 3.2.1. Inclusion and exclusion criteria for subjects in the second stage
of study

Subjects without chronic nonspecific LBP
Inclusion Criteria

Age: 18 - 44 years.
Occupation: engaged in office work for at least 20 hours per week for a minimum of 1
year.

No recent severe back pain: no episode of back pain in the last 12 months that required
visiting a doctor or health care professional.

Subjects with chronic nonspecific LBP
Inclusion Criteria

Age: 18 - 44 years.

Occupation: engaged in office work for at least 20 hours per week for a minimum of 1
year.

Chronic nonspecific LBP lasting more than 3 months, localized below the ribcage and not
extending below the gluteal folds.

All Subjects
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Table 3.2.1 cont.

Exclusion Criteria

Red flag signs: Recent trauma, symptoms of systemic diseases, unexplained weight loss,
signs of infection or inflammation. Neurological symptoms: Radiculopathy, signs of cau-
da equina syndrome, progressive loss of motor function or reflexes.

History of surgical or invasive interventions in the lower back.

Structural causes of pain.

Other health conditions: Knee or hip injuries affecting participation.

Use of painkillers or muscle relaxants in the past 12 hours.

Pregnancy.
Implanted electronic medical devices.
Acute pain on the testing day that limits safe and accurate procedure performance.

Back tattoos: Tattoos that could interfere with accurate posture assessment using the Diers
formetric 4D system.

Allergic reactions to adhesives used for electrode placement.

Inability to perform assigned tasks,

Abbreviation: LBP — low back pain.

3.3. First stage: Selection, translation, cultural adaptation, validation,
and pilot testing of a questionnaire suitable for assessing functional
status related to chronic nonspecific low back pain in young adults

The literature review was conducted to identify the most suitable
questionnaires for assessing the functional status of individuals experiencing
chronic nonspecific LBP. A search was performed in three major scientific
databases: PubMed, Scopus, and Web of Science. The following keywords
and their combinations were used: “functional status questionnaire,” “low
back pain,” “nonspecific low back pain,” “young population,” “psychometric
properties,” “validity,” “reliability,” and “responsiveness.” The search was
limited to articles published in the past 20 years, written in English, and
including participants aged 18 years and older. Identified questionnaires were
evaluated based on their ability to assess physical limitations, functional status,
and its changes, with particular emphasis on their reliability, sensitivity, and
suitability for use in young adults. The review revealed that the SFI stands out
for its strong psychometric properties, including reliability, sensitivity, and its
ability to assess various aspects of functional status [35,113,121].

Since the SFI includes questions addressing different areas of daily physical
activity, it allows for a detailed analysis of patients’ physical limitations and
functional changes. This questionnaire is considered an effective tool capable
of capturing both subtle and significant changes in functional status [35,113].
Due to its attributes, the SFI was selected as a suitable instrument for evaluating
the functional status of young office workers with chronic nonspecific LBP.

29 ¢ 99 ¢¢

99 ¢
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Permission to translate the SFI was obtained from Elsevier and Mapi
Research Trust. The translation and cultural adaptation followed ISPOR
[122] and Mapi [123] guidelines.

The process involved several phases (Figure 3.1.1). Initially, two pro-
fessional Lithuanian translators (T1, T2) with medical expertise independently
translated the SFI. Their translations were reconciled into a consolidated
version, deemed equivalent to the original, with all issues documented.

Next, a backward translation was performed by a native English speaker
fluentin Lithuanian (T3), who had no access to the original. Minor adjustments,
including synonym replacements, were made to address linguistic nuances.

The second version underwent testing for conceptual and semantic equi-
valence. Eight Lithuanian-speaking subjects with chronic nonspecific LBP
(five females, three males; mean age 44.4 years) completed the questionnaire
without difficulties, confirming its clarity. This version was accepted as the
final SFI-LT.

A final review by a Lithuanian expert fluent in English found no errors,
and the text was approved for use.

The psychometric investigation and validation of the SFI-LT involved
subjects who had visited one of the largest clinics in Lithuania or one of three
private physiotherapy clinics in Kaunas and met the inclusion and exclusion
criteria of the first study phase were invited to participate in this stage of the
study. Basic demographic and clinical data were collected from participants,
including age, gender, and the frequency and duration of chronic nonspecific
LBP. Eligible subjects completed the SFI-LT, the Lithuanian version of the
Oswestry Disability Index (ODI-LT) [126], and the Numeric Rating Scale
(NRS) [108]. To evaluate test-retest reliability, subjects were asked to repeat
the SFI-LT after a 3—7 day interval.

The minimum sample size for the psychometric properties and validation
phase was determined based on data from previous validation studies in other
languages. Considering an 80 % power to detect significant differences, a
15 % dropout risk, and a significance level of p <0.05, a minimum sample of
110 participants was required (for reliability: n > 45; for criterion validity: n >
106) [35,113-115]. For factor analysis, the recommended minimum ratio is
five subjects per item [129]. With 25 items in the questionnaire, the required
sample size was 125 participants. Our study included exactly this number,
ensuring sufficient statistical power for the analysis.
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3.4. Second stage: Analysis of movement system indicators and their
associations with chronic nonspecific low back pain

Subjects for the second phase of the study were recruited through
advertisements in offices, physiotherapy clinics, the Lithuanian University
of Health Sciences, and on social media. Subjects had to meet inclusion and
exclusion criteria (Table 3.2.1) and provide informed consent.

The sample size for the study was determined using the standard formula
Zf_a/zxpx(l—p)

dz ’
where n is the minimum required sample size, z;_,/, — represents the

for estimating proportions in cross-sectional studies: n =

1 — a/2 quantile of the Gaussian distribution, p is the anticipated prevalence,
and d is the margin of error for estimating the prevalence [131]. Since specific
data on the prevalence of ANDS in the target population were unavailable, a
prevalence of 50 % was assumed to ensure a conservative estimation of the
maximum sample size. With a margin of error set at 10 % and a confidence
level of 95 %, the minimum required sample size was calculated to be 97
participants. To account for potential data loss or participant dropout, an
additional 5 % was added, resulting in a total of 102 participants included for
the final analysis.

To reduce the risk of bias in the second stage of the study, an anonymous
coding system was implemented to ensure that evaluators were unaware of
participants’ group allocation (chronic nonspecific LBP or healthy controls).
Subjects were assigned unique anonymous codes, which were used during
both data collection and analysis. While evaluators might have observed
certain characteristics potentially associated with pain status, the coding
system helped minimize the risk of bias during testing.

Subjects completed the SFI-LT and NRS during the second stage,
consistent with the first stage of the study. Additional questionnaires
included the Lithuanian versions of the Multidimensional Assessment of
Interoceptive Awareness (MAIA-LT) [133] and the International Physical
Activity Questionnaire (IPAQ-LT) [134]. These tools assessed ICF categories
of “Body functions” and “Activity and participation.” Sociodemographic and
clinical data, such as age, sex, pain duration, body mass index, and office
duration as well as office work hours per week, were also collected.

Objective assessments began with posture evaluation using the Diers
formetric 4D system (Diers International GmbH, Schlangenbad, Germany)
[22,138], which assessed the ICF “Body structures” category. This non-
invasive method, based on the principles of Moiré topography, enables a
virtual reconstruction of spinal anatomy by analyzing the surface structure
of the back [138]. Following the manufacturer’s recommendations, subjects
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were instructed to stand upright, barefoot, with their back exposed, and feet
positioned on designated markers to ensure consistent conditions across
assessments. During the evaluation, subjects were asked to relax, breathe
normally, and look straight ahead. The scanner, positioned 2 meters away,
captured the back image using raster stereography technology, and the
collected data was immediately processed.

The static posture assessment consisted of a 6-second scanning session
during which 12 images of the back were captured. An algorithm analyzed
these images and selected the one closest to average values, which was then
used to generate spinal shape parameters [139]. The evaluation included
measurements of coronal imbalance (°), cervical curvature (cm), lumbar
curvature (cm), angles of kyphosis (°) and lordosis (°), pelvic torsion (°)
pelvic obliquity (°), vertebral rotation (°), and apical deviation (cm).

After posture assessments, surface electromyography (SEMG) evaluation
was performed. A four-channel Noraxon Telemyo device (Noraxon 3.6,
Inc., Scottsdale, USA) was used to record sSEMG data. The assessment of
lumbar erector spinae (LES) muscles sSEMG followed procedures described
in previous studies [87,106]. Before electrode placement, the skin at the
evaluation sites was carefully prepared by light abrasion with fine sandpaper,
cleansing with isopropyl alcohol, and shaving if necessary. Disposable
bipolar electrodes with gel (FIAB; foam-based, square-shaped, 21x41 mm;
inter-electrode distance: 22 mm; Ag/AgCl; F3010 type, Vicchio, Italy) were
used. The electrodes were symmetrically positioned 2 cm lateral to the L3
vertebra on both sides of the lumbar region. Recorded SEMG signals (LV)
were processed using the Myomuscle software (Noraxon MR3.6), applying a
band-pass filter (5-500 Hz), rectifying the signals, and smoothing them.

sEMG assessments included evaluations of the Flexion-relaxation
phenomenon (FRP) and maximal isometric lumbar flexion, extension, and hip
extension for both sides. The FRP was assessed following protocols described
in earlier studies [85,140]. Subjects were instructed on the task and observed
a demonstration before starting. They stood still for 10 seconds with their feet
shoulder-width apart and arms relaxed to ensure device calibration. Subjects
were then instructed to flex their trunk at a self-selected pace (flexion phase),
hold the maximum flexion position for 3 seconds (holding phase), and return
to the starting position at their own pace (extension phase). The task was
repeated three times with a 30-second rest between repetitions.

Two parameters were calculated for LES sEMG evaluation and analysis:
muscle activation imbalance and percentage expression relative to the average
sEMG amplitude obtained during maximal voluntary contraction (%MVC) of
lumbar extension. To assess the muscle activation imbalance between the left
and right LES, the ratio of the larger sSEMG value (nV) divided by the smaller
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value was calculated. A higher ratio indicated greater imbalance or asymmetry,
reflecting more pronounced muscle dysfunction [26]. MVC assessments
were conducted using a digital dynamometer, which also evaluated lumbar
extension strength. A detailed description of these assessments is provided in
the following section. MVC measurements were performed three times, and
the average sSEMG amplitudes from these trials were used to calculate the
percentage expression (%MVC) [141].

The series of objective measurements concluded with the assessment of
maximal isometric muscle strength using the Dr. Wolff BackCheck® 617
dynamometer (Dr. WOLFF Sports & Prevention GmbH, Arnsberg, Germany)
[142], during which sSEMG was also evaluated. The maximal isometric muscle
strength measurements were standardized for all subjects in accordance
with the manufacturer’s recommended protocol, ensuring proper participant
positioning and adherence to procedural guidelines.

Maximal isometric strength of the trunk extensors and flexors was assessed
in a standing neutral position, with the knees bent at a 20° angle. The pelvis
was stabilized with supports placed at the iliac crests, both anteriorly and
posteriorly. For the trunk extensors strength assessment, the pressure pad was
positioned in the scapular area, while for the flexor muscles, it was placed
at the sternum. The strength of the hip extensors was assessed with the
participant in a standing position. Supports were applied to the sternum and
iliac crests, while the pressure pad was positioned above the popliteal fossa.
The participant held onto special handles, with the supporting leg slightly
flexed at the knee joint, and the tested leg slightly elevated and extended at
the hip joint [143].

Following prior research recommendations [79,144], each measurement
was performed three times, maintaining maximum effort for 5 seconds during
each trial, with a 30-second rest between repetitions to ensure recovery.
The highest recorded value, expressed in kilograms, was used for analysis.
Additionally, muscle strength imbalances were assessed between the trunk
extensors and flexors, as well as between the right and left hip extensors.
Muscle strength differences were calculated by subtracting the lower strength
value from the higher one. A larger difference indicated a greater muscle
strength imbalance.

3.5. Statistical analysis

The data analysis was conducted using SPSS version 29 for macOS
(IBM SPSS Statistics, Chicago, IL, USA). The normality of quantitative
variables was assessed using the Kolmogorov-Smirnov test. For variables
with a normal distribution, the Student’s t-test was applied to compare two

98



independent groups. For non-normally distributed variables, the Wilcoxon
and Mann-Whitney nonparametric tests were used. For variables following a
normal distribution, results are presented as means and standard deviations.
In the first phase of the study, means and their 95 % confidence intervals
were reported to emphasize the reliability of the results. For variables that
did not meet the normality assumption, results are presented as medians
with minimum and maximum values. Qualitative data were summarized as
absolute values and percentages.

To evaluate the internal consistency and reliability of the questionnaire,
Cronbach’s a coefficient and item-total correlations were calculated. Values
for Cronbach’s a ranging from 0.70 to 0.95 were interpreted as indicating good
internal consistency [145]. Items with a correlation coefficient below 0.20
were considered weakly related to the overall scale. Test-retest reliability was
assessed through the Intraclass correlation coefficient (ICC), with subjects
completing the SFI-LT twice, separated by a 3—7 day interval. ICC values of
> (.70 were considered indicative of good reliability [145]. Stability of the
questionnaire was evaluated using the Spearman-Brown coefficient, where
values > 0.80 were acceptable and values > 0.90 indicated strong construct
stability [146].

The Minimal detectable change (MDC90) was calculated to determine
measurement error, while the standard error of measurement (SEM) was
computed using the formula: SMP = SNV1 —r, where SD represents the
standard deviation and r is the reliability coefficient or Pearson correlation
between initial and repeat assessments [ 147].

Construct validity was assessed using Spearman correlation coefficients
(p) to compare SFI-LT, ODI-LT, and NRS scores. Correlation strength was
classified as follows: 0.81-1.00 (excellent), 0.61-0.80 (very good), 0.41-0.60
(good), 0.21-0.40 (moderate), and 0-0.20 (weak) [148]. All psychometric
evaluations were performed during a single session.

Floor and ceiling effects were examined to determine the percentage
of subjects achieving the lowest or highest possible scores. A threshold of
15 % for such extreme scores was used to identify non-compliance with
recommended standards. Exploratory factor analysis was conducted to
evaluate the factor structure [148].

For the second stage of the study, Pearson correlation coefficients were used
to analyze relationships between variables. Variables significantly correlated
with SFI scores were included as predictors in a multivariate linear regression
model. The R? value was used to quantify the strength of associations between
SFI scores and predictor variables. Mediation analysis was conducted using
Hayes PROCESS macro, applying bootstrapping with 10,000 samples and a
95 % confidence interval.
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A significance level of p < 0.05 was applied for all statistical tests.

3.5.1. Rationale and procedure of mediation analysis

Sedentary work and a sedentary lifestyle are considered major risk
factors for the development of chronic nonspecific LBP [25,26,38], yet the
direct and indirect relationships between these factors remain insufficiently
explored. Since functional status reflects how pain impacts daily activities
and quality of life, it serves as a critical indicator of LBP [11,31,43]. For
this reason, subjective functional status, as assessed by the SFI, was selected
as the outcome variable in the model. This analysis enabled the evaluation
of potential indirect relationships between occupational sitting duration and
functional status through physiological and biomechanical mechanisms.
Pain is a key factor contributing to the deterioration of functional status in
individuals with chronic nonspecific LBP [170]. Prolonged sitting often
leads to muscle fatigue and mechanical spinal overload, which exacerbate
pain onset and intensity [74]. Accordingly, pain intensity was chosen as a
mediator to assess its role in the relationship between occupational sitting
duration and subjective functional status. Prolonged sitting is associated with
a decline in trunk muscle strength, which is essential for maintaining spinal
stability and biomechanical function [150,151]. Trunk muscle strength and
appropriate coactivation are critical elements ensuring lumbar spine stability
and biomechanical function [74]. When trunk muscle strength decreases, the
LES muscles may become overactive to compensate for the lack of stability.
Increased LES activity acts as a protective mechanism but can contribute
to muscle imbalances, overstretching, and dysfunction [5,141]. Considering
these factors, LES activity and trunk muscle strength were identified as
key mediating mechanisms to evaluate the impact of prolonged sitting on
subjective functional status.

4. MAIN RESULTS
4.1. First stage

The translation and cultural adaptation process of the SFI was conducted
smoothly, adhering to the high-quality standards set by Mapi Research Trust
and ISPOR guidelines.

Some minor modifications were made to certain question formulations to
ensure cultural and linguistic appropriateness. The most challenging aspect
was translating the English term “affected” (questions 9, 13, 16, and 20)
into Lithuanian, as a direct translation risked misinterpretation. A linguistics
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expert, translators T1 and T2, and a bilingual medical professor decided on an
adaptation using the phrase “more difficult to perform” for clarity.

All subjects successfully completed the SFI-LT questionnaire without
difficulties or omissions, confirming the usability of the translated version.

The demographic and clinical data of the sample are presented in Table
4.1.1. The sample included 125 subjects, with mean age of 44.6 years and a
mean pain duration of 7.0 years. Among subjects, 59.5 % experienced pain
less than three days per week, while 40.5 % reported pain three days or more

per week.

Table 4.1.1. Study sample and characteristics of low back pain

Stud Age (years) |Pain duration| Pain frequency: |Pain frequency:
sam fe Cases (%) Mean (years) Mean | less than 3 days/ | 3 or more days/
P [95 % CI] [95 % CI] week (%) week (%)
l[)\jgcstlsl- 125 (100) |44.6 [42.1;47.1]| 7.0 [5.5; 8.5] 72 (59.5) 49 (40.5)
Male 38 (30.4) |43.8[39.6; 48.7](10.2 [6.6; 13.9] 26 (21.5) 10 (8.3)
Female | 87 (69.6) |44.9[41.7;47.8]| 5.6[4.3;7] 46 (38) 39 (32.2)

Abbreviations: 95 % CI — 95 % Confidence interval.

The psychometric evaluation revealed that the internal consistency of the
SFI-LT was excellent (Cronbach’s a = 0.92). Item-to-total correlations ranged
from 0.29 to 0.73. Test-retest reliability was also strong, with an ICC of 0.82
(95 % CI [0.75-0.87]). The Spearman-Brown coefficient indicated very high
stability over time (r = 0.97). Measurement error was quantified, with the
SEM calculated at 6.96 and the Minimal Detectable Change at 16.24.

Construct validity was evaluated through correlations between the SFI-
LT and other questionnaires. The correlation between SFI-LT and ODI-LT
was very strong (p = 0.83), while a moderate correlation was observed with
NRS (p = 0.55). The SFI-LT showed no floor or ceiling effects, indicating
good sensitivity for capturing a range of functional outcomes. Factor analysis
confirmed a unidimensional structure for the SFI-LT, with one factor
explaining 35.04 % of the variance. This suggests that the questionnaire
primarily measures a single construct, supporting its validity.

The pilot testing included 102 subjects, with a mean age of 31 years and
a mean office work duration of 39.41 hours per week. Among them, 79.4 %
had chronic nonspecific LBP, with a mean pain duration of 6 years. The mean
SFI-LT score was 82.92 %, and the mean pain intensity, as measured by NRS,
was 2.28 points.

No significant differences in SFI-LT or NRS scores were observed
between genders, nor were there significant differences in office work
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duration or chronic nonspecific LBP duration. Among the 102 subjects, 81
met the inclusion criteria for the chronic nonspecific LBP group, while 21
were categorized as healthy subjects. Of all the subjects, 25 (24.5 %) reported
no pain on the assessment day (NRS score of 0). However, only 16 (15.7 %)
rated their functional status as 100 % on the SFI-LT, demonstrating the
questionnaire’s sensitivity to a wide range of functional limitations.

The SFI-LT score showed a significant, strong negative correlation with
NRS (R=-0.571, p <0.001) and a moderate negative correlation with chronic
nonspecific LBP duration (R =—-0.264, p = 0.007). A similar correlation was
observed between NRS and chronic nonspecific LBP duration (R = 0.273, p
=0.005).

These findings validate the SFI-LT as a reliable and sensitive questionnaire
for evaluating functional status and identifying factors influencing chronic
nonspecific LBP in young office workers.

4.2. Second stage

Weak to moderate associations were identified between better functional
status, lower pain intensity, and younger age or shorter duration of chronic
nonspecific LBP. Additionally, lower pain intensity was associated with
shorter office work duration and greater body awareness. Associations
between functional status and interoceptive awareness domains were varied:
Not-disturbing (MAIA2), Attention regulation (MAIA4), and Trusting
(MAIAS) were directly correlated, while Emotional awareness (MAIAS) was
inversely related (Table 4.2.1).

There were no statistically significant associations between postural
parameters and pain intensity. However, a weak correlation was found
between poorer functional status and increased vertebral rotation, while no
significant correlations were observed with other postural parameters (Table
4.2.2).
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Table 4.2.1. Correlations of age, body mass index, pain duration, physical
activity, and interoceptive awareness with pain intensity and functional status

Numeric rating scale | Spine functional index
(score) (%)

p-value R-value p-value R-value
Age (years) 0.029* 0.22 0.031* -0.21
Body mass index 0.129 0.15 0.923 —0.01
Office work duration (years) 0.011 0.25 0.090 —0.17
Low back pain duration (years) 0.005* 0.27 0.007* —0.26
International Physical Activity 0.729 -0.04 0.383 0.09
Questionnaire

Multidimensional Assessment of Interoceptive Awareness (scale 1-8)

1. Noticing 0.148 —0.14 0.408 —0.08
2. Not-Distracting 0.129 —0.15 0.034* 0.21
3. Not-Worrying 0.057 -0.19 0.265 0.11
4. Attention Regulation <0.001* -0.36 0.035* 0.21
5. Emotional Awareness 0.858 —-0.02 0.015* -0.24
6. Self-Regulation <0.001* —0.33 0.229 0.12
7. Body Listening 0.015 —0.24 0.979 0.03
8. Trusting <0.001* -0.39 0.005* 0.27

Table 4.2.2. Correlations between posture indicators, pain intensity, and sub-
Jective functional status

Numeric rating scale | Spine functional index
Posture indicators (score) (%)

p-value R-value p-value R-value
Coronal imbalance (°) 0.268 —0.11 0.792 —0.03
Cervical curvature (cm) 0.742 0.03 0.857 0.02
Lumbar curvature (cm) 0.819 0.02 0.216 0.12
Kyphotic angle (°) 0.806 -0.03 0.537 0.06
Lordotic angle (°) 0.260 0.11 0.770 0.03
Pelvic torsion (°) 0.173 -0.14 0.162 —-0.14
Pelvic obliquity (°) 0.997 0.00 0.126 —-0.15
Vertebral rotation (°) 0.602 0.05 0.047" -0.20
Apical deviation (cm) 0.412 0.08 0.294 —0.11

Moderate correlations were observed between greater chronic nonspecific
LBPintensity and increased LES activation during the FRP hold phase. Similar
correlations were identified with poorer functional status. A weak association
was found between SFI-LT and LES left/right activation imbalance during
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maximal isometric hip extension on the left side. No significant correlations
were found between NRS and sEMG imbalances (Table 4.2.3).

Table 4.2.3. Correlations between electrical activity of back extensor muscles,
pain intensity, and subjective functional status

Numeric rating scale | Spine functional index
Tindicator (score) (%)

p-value R-value p-value R-value
FRP left LES (%MVC) <0.001* 0.35 <0.001* —0.36
FRP right LES (%MVC) <0.001* 0.37 <0.001* —0.37
Left/r}ght LES dlffqrence during 0.904 0.01 0.459 0.07
max. iso. trunk flexion
Left/r}ght LES dlfferepce during 0.709 0.04 0.534 0.06
max. iso. trunk extension
Left/r}ght LES .d1fferenc.e during 0628 0.05 0.006* 027
max. iso. left hip extension
Left/r}ght LES dllfference.durlng 0.856 0.02 0712 0.04
max. iso. right hip extension

Note: *Significant at p < 0.05.

Abbreviations: FRP — Flexion-relaxation phenomenon; Left/right LES — Left/right lumbar
extensor muscles; MVC — Maximal voluntary contraction; Max. iso. — Maximal isometric.

Correlations between maximal isometric strength of the trunk and hip
extensors muscles and SFI-LT or NRS were analyzed separately for males and
females. Among males, poorer functional status and increased pain intensity
were associated with reduced trunk extensors strength (Table 4.2.4). No such
associations were observed in females (Table 4.2.5).

Table 4.2.4. Correlations between maximal isometric trunk extensors, trunk
flexors, left and right hip extensors muscle strength, pain intensity, and func-
tional status in males

Numeric rating scale | Spine functional
Males (score) index (%)
p-value | R-value | p-value | R-value
Max. iso. trunk extensors strength (kg) 0.005* —0.45 0.009* 0.42
Max. iso. trunk flexors strength (kg) 0.004* —0.45 0.004* 0.45
Max. iso. left hip extensors strength (kg) 0.456 —-0.13 0.326 0.16
Max. iso. right hip extensors strength (kg) | 0.245 -0.19 0.063 0.31

Note: *Significant at p < 0.05.

Abbreviations: Max. iso. — Maximal isometric; NRS — Numeric Rating Scale; SFI — Spine

Functional Index.
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Table 4.2.5. Correlations between maximal isometric trunk extensors, trunk
flexors, left and right hip extensors muscle strength, pain intensity, and func-
tional status in females

Numeric rating scale | Spine functional
Females (score) index (%)
p-value | R-value | p-value | R-value
Max. iso. trunk extensors strength (kg) 0.059 —0.24 0.247 0.15
Max. iso. trunk flexors strength (kg) 0.729 —0.44 0.935 —0.01
Max. iso. left hip extensors strength (kg) 0.418 0.10 0.057 —0.24
Max. iso. right hip extensors strength (kg) | 0.860 —0.23 0.250 —0.15

Abbreviations: Max. iso. — Maximal isometric; NRS — Numeric Rating Scale; SFI — Spine
Functional Index.

For both sexes combined, a weak association was found between increased
left and right hip extensor muscle strength imbalance and poorer subjective
functional status. No statistically significant associations were found between
pain intensity and muscle strength imbalances (Table 4.2.6).

Table 4.2.6. Correlations between maximal isometric trunk extensors and
flexors strength, as well as left and right hip extensors strength imbalances,
pain intensity, and subjective functional status

Numeric rating scale Spine functional
(score) index (%)
p-value R-value p-value R-value
Max. iso. trunk flexion/extension
strength imbalance (kg) 0,165 0,14 0,134 0,15
Max. iso. left/right hip extension . -
strength imbalance (kg) 0,341 0,10 0,025 0,22

Note: *Significant at p < 0.05.
Abbreviations: Max. iso. — Maximal isometric; NRS — Numeric Rating Scale; SFI — Spine
Functional Index.

Mediation analysis revealed that pain intensity (NRS) mediates the
relationship between office work duration and subjective functional status
(SFI) (Figure 4.2.1). Results showed that longer office work duration was
associated with worse functional status, but this effect was indirect, mediated
by increased pain intensity (Table 4.2.7).
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MEDIATOR

Pain intensity (NRS)

0.10* -3.97*

\ 4

Office work duration (years) Subjective functional status (SF1%)

INDEPENDENT VARIABLE OUTCOME

Direct effect =—-0.08
Indirect effect = —-0.40*

Fig. 4.2.1. Mediation model of pain intensity in the relationship between
office work duration and functional status.

Note: *Significant at p < 0.05.
Abbreviations: NRS — Numeric Rating Scale; SFI — Spine Functional Index.

Table 4.2.7. The role of pain intensity in the relationship between office work
duration and subjective functional status

td.
B B |pese |t | 9sw%ct | p
Pain intensity as a mediator between office work duration and subjective functional status
Office work duration 0.10 0.25 0.04 2.60 |[0.03;0.18]| 0.011
F 6.75
R? 0.06
Subjective functional status as the dependent variable
Office work duration -0.28 —-0.03 0.24 -0.31 |[-0.55;0.40]| 0.754
Pain intensity -3.97 0.56 0.60 —60.62 [-5.50; 0.40] 0.000
F 23.99
R? 0.33

Abbreviations: B — Unstandardized regression coefficient; f — Standardized regression co-
efficient; CI — Confidence interval; F — F-statistic (overall model fit); p — Statistical signifi-
cance level; R? — Coefficient of determination (proportion of variance explained); Std. Devia-
tion — Standard deviation; t — t-statistic (test statistic for coefficients).

The indirect effect was significant, while the direct effect was not
significant. These findings suggest that pain intensity fully mediates the
relationship between office work duration and functional status (Table 4.2.8).

106



Table 4.2.8. Direct, indirect, and total effects of the mediation model

Effect Std. Error 95 % CI
Direct effect —-0.078 0.24 [-0.55; 0.40]
Indirect effect -0.3979 0.1598 [-0.74; —0.11]
Total effect —0.47 0.28 [-1.02; 0.08]

Abbreviations: CI — Confidence interval; Effect — Estimated regression effect; Std. Error —
Standard error of the effect.

In addition to pain intensity, electrical activity of the LES muscles during
the FRP was analyzed to understand its mediating role. Mediation analysis
identified that left and right LES activation during the FRP mediates the
relationship between office work duration and functional status (Figures
4.2.2 and 4.2.3). Results demonstrated that longer office work duration is
associated with higher LES activation, which negatively impacts functional
status (Tables 4.2.9 and 4.2.10). The direct effect of office work duration on
subjective functional status was not significant. However, the indirect effect
was significant, indicating a mediating pathway (Tables 4.2.11 and 4.2.12).

MEDIATOR

Increased left back extensor
muscle activity during maximal
forward bending (%MVC)

1.27* —0.25*

\ 4

Office work duration (years) Subjective functional status (SFI%)

INDEPENDENT VARIABLE OUTCOME

Direct effect =—-0.15
Indirect effect = —-0.32*

Fig. 4.2.2. Mediation model of electrical activity of the left lumbar erector
spinae muscle in the relationship between office work duration and
functional status.

Note: *Significant at p < 0.05.
Abbreviations: %MVC — Maximal voluntary contraction; SFI — Spine Functional Index.
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MEDIATOR

Increased right back extensor
muscle activity during maximal
forward bending (%MVC)

1.86* —0.23*

A 4

Office work duration (years) Subjective functional status (SF1%)

INDEPENDENT VARIABLE OUTCOME

Direct effect = —-0.21
Indirect effect = -0.47*

Fig. 4.2.3. Mediation model of electrical activity of the right lumbar
erector spinae muscle in the relationship between office work duration and
functional status.

Note: *Significant at p < 0.05.
Abbreviations: %MVC — Maximal voluntary contraction; SFI — Spine Functional Index

Table 4.2.9. The role of left lumbar erector spinae muscle electrical activi-
ty during Flexion-relaxation phenomenon in the relationship between office
work duration and subjective functional status

Predictors B B o | 95%CI | p

Left LES electrical activity during FRP as a mediator between office work duration and
subjective functional status

Office work duration 1.27 | 034 | 036 | 3.55 | [0.56;1.98] | 0.001
F 12.61
R? 0.11
Subjective functional status as the dependent variable
Office work duration -0.15 | -0.06 | 0.28 | —0.55 | [-0.71;0.40] | 0.585

Left LES electrical activity | 55 | 34 | 007 | 343 |[-0.40:-0.11]| 0.001

during FRP
F 7.50
R? 0.13

Abbreviations: B — Unstandardized regression coefficient; p — Standardized regression co-
efficient; CI — Confidence interval; F — F-statistic (overall model fit); LES — Lumbar erector
spinae; FRP — Flexion-relaxation phenomenon; p — statistical significance level; R? — Coeffi-
cient of determination (proportion of variance explained); Std. Error — Standard error of the
coefficient; t — t-statistic (test statistic for coefficients).
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Table 4.2.10. The role of right lumbar erector spinae muscle electrical acti-
vity during Flexion-relaxation phenomenon in the relationship between office
work duration and subjective functional status

Predictors | B | B | Std. Error | t | 95 % CI | p
Right LES electrical activity during FRP as a mediator between office work duration
and subjective functional status
Office work duration | 1.86 0.27 0.42 2.85 [0.36;2.01] 0.005

F 8.10

R? 0.08

Subjective functional status as the dependent variable

Office work duration | —0.21 | —0.06 0.27 -0.76 | [-0.75;0.33] 0.45
Right LES electrical
acft%ivity during FRP -0.23 | -0.37 0.06 -3.57 | [-0.35;-0.10] | 0.001

F 8.03

R? 0.14

Abbreviations: B — Unstandardized regression coefficient; p — Standardized regression co-
efficient; CI — Confidence interval; F — F-statistic (overall model fit); LES — Lumbar erector
spinae; FRP — Flexion-relaxation phenomenon; p — statistical significance level; R? — Coeffi-
cient of determination (proportion of variance explained); Std. Error — Standard error of the
coefficient; t — t-statistic (test statistic for coefficients).

Table 4.2.11. Direct, indirect, and total effects of the mediation model

Effect Std. Error 95 % CI
Direct effect —0.15 0.28 [-0.71; 0.40]
Indirect effect -0.32 0.13 [-0.60; —0.10]
Total effect -0.47 0.28 [-1.02; 0.08]

Abbreviations: Effect — Estimated regression effect; Std. Error — Standard error of the effect;
CI — Confidence interval.

Table 4.2.12. Direct, indirect, and total effects of the mediation model

Effect Std. Error 95 % CI
Direct effect -0.21 0.27 [-0.75; 0.33]
Indirect effect -0.27 0.15 [-0.64; —0.05]
Total effect —0.47 0.28 [-1.02; 0.08]

Abbreviations: CI - Confidence interval; Effect - Estimated regression effect; Std. Error -
Standard error of the effect.

The mediation analysis revealed that maximal trunk extensors strength
mediates the relationship between office work duration and subjective
functional status. The results indicate that longer office work duration is
associated with poorer subjective functional status; however, this relationship
is not direct but occurs through the mediator — maximal trunk extensors
strength (Figure 4.2.4).
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MEDIATOR

Maximal isometric trunk
extensors strength (kg)

—0.97* 0.21*

A 4

Office work duration (years) Subjective functional status (SF1%)

INDEPENDENT VARIABLE OUTCOME

Direct effect =-0.27
Indirect effect =—0.20

Fig. 4.2.4. The role of maximal isometric trunk extensors strength as a
mediator in the relationship between office work duration and subjective
functional status.

Note: *Significant at p < 0.05.
Abbreviations: SFI — Spine Functional Index.

Longer office work duration is associated with reduced maximal trunk
extensors strength. In turn, higher trunk extensors strength is linked to better
subjective functional status (Table 4.2.13). The direct effect of office work
duration on subjective functional status was not significant. The indirect
effect was also not significant but suggested the presence of a mediating
relationship (Table 4.2.14).

Table 4.2.13. The role of maximal isometric trunk extensors strength in the
relationship between office work duration and subjective functional status

Predictors | B | B |Std. Err0r| t | 95 % CI | p

Maximal trunk extensors strength as a mediator between office work duration and
subjective functional status

Office work duration —0.97 | -0.30 0.31 -3.12 | [-1.59;-0.36] | 0.002
F 9.74
R? 0.09
Subjective functional status as the dependent variable
Office work duration —0.27 | -0.10 0.28 —0.95 | [-0.83;0.29] | 0.343

Maximal trunk extensors | 51| 4 0.09 241 | [0.04;038] | 0.018

strength
F 4.44
R? 0.08

Abbreviations: B — Unstandardized regression coefficient; f — Standardized regression co-
efficient; CI — Confidence interval; F — F-statistic (overall model fit); R? — coefficient of de-
termination (proportion of variance explained); p — statistical significance level; Std. Error —
Standard error of the coefficient; t — t-statistic (test statistic for coefficients).
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Table 4.2.14. Direct, indirect, and total effects of the mediation model

Effect Std. Error 95 % CI
Direct effect -0.27 0.28 [-0.83; 0.29]
Indirect effect —0.20 0.09 [-0.40; 0.06]
Total effect -0.47 0.28 [-1.02; 0.08]

Abbreviations: CI — Confidence interval; Effect — Estimated regression effect; Std. Error —
Standard error of the effect.

The mediation analysis revealed that maximal trunk flexors strength is not
a significant mediator in the relationship between office work duration and
subjective functional status. However, a significant association was found
between maximal trunk flexors strength and subjective functional status,
indicating that greater trunk flexors strength is linked to better subjective
functional status (Figure 4.2.5).

MEDIATOR

Maximal isometric trunk
flexors strength (kg)

—0.28 0.18*

A 4

Office work duration (years) Subjective functional status (SF1%)

INDEPENDENT VARIABLE OUTCOME

Direct effect =—-0.42
Indirect effect = -0.05

Fig. 4.2.5. The role of maximal isometric trunk flexors strength as a
mediator in the relationship between office work duration and subjective
functional status.

Note: *Signicifant at p < 0.05.
Abbreviations: SFI — Spine Functional Index.

The duration of office work had an insignificant negative effect on maximal
trunk flexors strength, but this strength was significantly associated with
better subjective functional status (Table 4.2.15). The direct effect of office
work duration on subjective functional status was not statistically significant.
The indirect effect was also not significant, although it indicated a potential
mediating relationship (Table 4.2.16).
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Table 4.2.15. The role of maximal isometric trunk flexors strength in the re-
lationship between office work duration and subjective functional status

Predictors | B | B |Std. Error| t | 95 % CI | p

Maximal trunk flexors strength as a mediator between office work duration and su-
bjective functional status

Office work duration —0.28 | —0.09 0.31 —0.90 | [-0.90; 0.34] | 0.373
F 0.80
R? 0.01
Subjective functional status as the dependent variable
Office work duration -0.42 | -0.15 0.27 —1.55 | [-0.97;0.12] | 0.125

Maximal trunk flexors | ;o | 5 0.09 2.05 | [0.01;0.35] | 0.043

strength
F 4.44
R? 0.08

Abbreviations: B — Unstandardized regression coefficient; p — Standardized regression co-
efficient; CI — Confidence interval; F — F-statistic (overall model fit); R? — coefficient of
determination (proportion of variance explained); p — statistical significance level; Std. Error
— Standard error of the coefficient; t — t-statistic (test statistic for coefficients).

Table 4.2.16. Direct, indirect, and total effects of the mediation model

Effect Std. Error 95 % CI
Direct effect —0.42 0.27 [-0.97; 0.12]
Indirect effect —0.05 0.06 [-0.19; 0.07]
Total effect -0.47 0.28 [-1.02; 0.08]

Abbreviations: CI — Confidence interval; Effect — Estimated regression effect; Std. Error —
Standard error of the effect.

Variables significantly associated with SFI-LT were incorporated into a
multiple linear regression analysis, with SFI-LT serving as the dependent
variable. Multicollinearity was ruled out, as all Variance inflation factors
(VIF) were below 4. The multiple linear regression analysis, detailed in
Table 4.2.17, explored the relationships between subjective functional status
and various objective and patient-reported outcome (PRO) measures. The
analysis identified several predictors of decreased subjective functional status
among young subjects. These included increased vertebral rotation, greater
sEMG activity asymmetry between the left and right LES muscles, a larger
imbalance in hip extensors strength, higher SAS pain levels, and elevated
emotional awareness as measured by the MAIA.
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To further investigate potential contributing factors and their influence on
the model, two additional variables were included: gender and the difference
in SEMG activity between the left and right LES muscles during maximal
isometric right hip extension. However, neither variable showed a significant
effect on subjective functional status, and their inclusion slightly reduced the
overall model’s fit. The model accounted for 50 % of the variance in SFI-LT
(R?=0.50), suggesting a high level of explanatory power.

5. CONCLUSIONS

1. Using the culturally adapted and validated Lithuanian version of the
Spine Functional Index, it was determined that the majority of young
office workers assessed their subjective functional status as better than
average. The questionnaire results did not reveal significant differences
between genders but reliably identified associations between functional
limitations and pain experience, confirming its suitability for evaluating
spine functional status in this population.

2. Subjective functional limitations in young office workers are associated
with higher pain intensity, older age, longer duration of low back pain,
poorer body awareness, and increased lumbar erector spinae muscles
activation. A weak relationship was identified between vertebral ro-
tation and greater subjective functional limitations, but no significant
associations were found between other postural parameters and either
chronic nonspecific LBP intensity or functional status. Muscle strength
indicators varied: in the male group, functional limitations were linked
to reduced trunk muscle strength, whereas no such associations were
observed in females. In both sexes, greater imbalances in left and
right hip extensor muscle strength were significantly associated with
increased functional limitations, although these imbalances were not
linked to chronic nonspecific LBP intensity.

3. Chronic nonspecific LBP intensity reveals a relationship between longer
office work duration and greater subjective functional limitations,
even in the absence of a direct influence of work duration. Increased
bilateral lumbar erector spinae muscles electrical activity serves as a
critical mediating factor through which prolonged office work worsens
subjective functional status. Isolated relationships were identified
between longer office work duration, reduced maximal strength of
trunk extensors and flexors, and poorer subjective functional status.
However, trunk muscle strength was not a significant mediating factor
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in the relationship between work duration and subjective functional
status.

. Increased vertebral rotation, greater imbalance in lumbar erector spinae
muscles electrical activity during dynamic movement, larger asymmetry
in hip extensor muscle strength between the left and right sides, higher
pain intensity, and increased emotional awareness of bodily sensa-
tions — all have a significant direct effect on poorer subjective functional
status. Conversely, factors such as age, low back pain duration, body
awareness domains such as not-distracting, attention regulation, and
trusting, as well as imbalances in trunk flexor and extensor strength,
had no statistically significant impact. Other factors, such as postural
parameters, office work duration, and subjective physical activity
levels, showed no direct associations with subjective functional status
and were therefore excluded from the analysis models.

115



10.

I1.

12.

13.

14.

15.

LITERATUROS SARASAS

Miaskowski C, Blyth F, Nicosia F, Haan M, Keefe F, Smith A, et al. A biopsychosocial
model of chronic pain for older adults. Pain Med. 2020;21(8):1793-1805. doi:10.1093/
pm/pnz329

High KP, Zieman S, Gurwitz J, Hill C, Lai J, Robinson T, et al. Use of functional
assessment to define therapeutic goals and treatment. JAm Geriatr Soc.2019;67(9):1782-
1790. doi:10.1111/gs.15975

Solano Duran P, Morales JP, Huepe D. Interoceptive awareness in a clinical setting:
the need to bring interoceptive perspectives into clinical evaluation. Front Psychol.
2024;15:1244701. doi:10.3389/fpsyg.2024.1244701

Physical therapist practice and the movement system. Accessed 1 May, 2022. https://
www.apta.org/contentassets/fadbcf0476484eba9b790c9567435817/movement-
system-white-paper.pdf

Gouteron A, Tabard-Fougére A, Bourredjem A, Casillas JM, Armand S, Genevay S.
The flexion relaxation phenomenon in nonspecific chronic low back pain: Prevalence,
reproducibility and flexion—extension ratios. A systematic review and meta-analysis. Eur
Spine J. 2022;31(1):136-151. doi:10.1007/s00586-021-06992-0

Weldring T, Smith SMS. Article commentary: patient-reported outcomes (PROs) and
patient-reported outcome measures (PROMs). Health Serv Insights. 2013;6:61-68.
doi:10.4137/HSI1.S11093

Raja SN, Carr DB, Cohen M, Finnerup NB, Flor H, Gibson S, et al. The revised
International Association for the Study of Pain definition of pain: concepts,
challenges, and compromises. Pain. 2020;161(9):1976-1982. doi:10.1097/].
pain.0000000000001939

Guan SY, Zheng JX, Sam NB, Xu S, Shuai Z, Pan F. Global burden and risk factors
of musculoskeletal disorders among adolescents and young adults in 204 countries
and territories, 1990-2019. Autoimmun Rev. 2023;22(8):103361. doi:10.1016/j.
autrev.2023.103361

Hartvigsen J, Hancock MJ, Kongsted A, Louw Q, Ferreira ML, Genevay S, et al. What
low back pain is and why we need to pay attention. Lancet. 2018;391(10137):2356-
2367. doi:10.1016/S0140-6736(18)30480-X

Alsufiany MB, Lohman EB, Daher NS, Gang GR, Shallan Al, Jaber HM. Non-
specific chronic low back pain and physical activity: a comparison of postural control
and hip muscle isometric strength: a cross-sectional study. Medicine (Baltimore).
2020;99(9):e18544. doi:10.1097/MD.0000000000018544

Subramanian S, Arun B. Risk factor analysis in sedentary office workers with low back
pain. J Chalmeda Anand Rao Inst Med Sci. 2017;13(1):15-18.

Figueiro MG, Steverson B, Heerwagen J, Kampschroer K, Hunter CM, Gonzales K, et
al. The impact of daytime light exposures on sleep and mood in office workers. Sleep
Health. 2017;3(4):204-215. doi:10.1016/j.s1eh.2017.03.005

Bolliger L, Lukan J, Colman E, Boersma L, Lustrek M, De Bacquer D, et al. Sources
of occupational stress among office workers—A focus group study. Int J Environ Res
Public Health. 2022;19(3):1075. doi:10.3390/ijerph19031075

Shiri R, Falah-Hassani K, Heliovaara M, Solovieva S, Amiri S, Lallukka T, et al. Risk
factors for low back pain: A population-based longitudinal study. Arthritis Care Res
(Hoboken). 2019;71(3):290-299. doi:10.1002/acr.23710

Sahrmann S, Azevedo DC, Van Dillen L. Diagnosis and treatment of movement
system impairment syndromes. Braz J Phys Ther. 2017;21(6):391-399. doi:10.1016/j.
bjpt.2017.08.001

116


https://www.apta.org/contentassets/fadbcf0476484eba9b790c9567435817/movement-system-white-paper.pdf
https://www.apta.org/contentassets/fadbcf0476484eba9b790c9567435817/movement-system-white-paper.pdf
https://www.apta.org/contentassets/fadbcf0476484eba9b790c9567435817/movement-system-white-paper.pdf

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

Glette M, Stiles TC, Borchgrevink PC, Landmark T. The natural course of chronic
pain in a general population: Stability and change in an eight-wave longitudinal study
over four years (the HUNT pain study). J Pain. 2020;21(7-8):689-699. doi:10.1016/j.
jpain.2019.10.008

Quinn L, Riley N, Tyrell CM, Judd DL, Gill-Body KM, Hedman LD, et al. A framework
for movement analysis of tasks: Recommendations from the academy of neurologic
physical therapy’s movement system task force. Phys Ther. 2021;101(2):pzabl54.
doi:10.1093/ptj/pzab154

Sahrmann S. The how and why of the movement system as the identity of physical
therapy. Int J Sports Phys Ther. 2017;12(6):862. doi:10.16603/ijspt20170862

ICF Classification Browser. Geneva: World Health Organization. Accessed 10 January,
2024. http://www.apps.who.int/classifica

Adams MA. Biomechanics of back pain. Acupunct Med. 2004;22(4):178-188.
doi:10.1136/aim.22.4.178

Nyayapati P, Booker J, Wu PIK, Theologis A, Dziesinski L, O’Neill C, et al.
Compensatory biomechanics and spinal loading during dynamic maneuvers in patients
with chronic low back pain. Eur Spine J. 2022;31(8):1889-1896. doi:10.1007/s00586-
022-07253-4

Roman I, Luyten M, Croonenborghs H, Lason G, Peeters L, Byttebier G, et al. Relating
the Diers formetric measurements with the subjective severity of acute and chronic low
back pain. Med Hypotheses. 2019;133:109390. doi:10.1016/j.mehy.2019.109390

Liu X, Yang XS, Wang L, Yu M, Liu XG, Liu ZJ. Usefulness of a combined approach
of DIERS Formetric 4D® and QUINTIC gait analysis system to evaluate the clinical
effects of different spinal diseases on spinal-pelvic-lower limb motor function. J Orthop
Sci. 2020;25(4):576-581. doi:10.1016/j.j0s.2019.09.015

Saragiotto BT, Maher CG, Hancock MJ, Koes BW. Subgrouping patients with
nonspecific low back pain: Hope or hype? J Orthop Sports Phys Ther. 2017;47(1):44-
48. do0i:10.2519/jospt.2017.0602

Wernli K, O’Sullivan P, Smith A, Campbell A, Kent P. Movement, posture and low back
pain. How do they relate? A replicated single-case design in 12 people with persistent,
disabling low back pain. Fur J Pain. 2020;24(9):1831-1849. doi:10.1002/ejp.1631
Renkawitz T, Boluki D, Gritka J. The association of low back pain, neuromuscular
imbalance, and trunk extension strength in athletes. Spine J. 2006;6(6):673-683.
doi:10.1016/j.spinee.2006.03.012

Ruas CV, Vieira A. Do muscle strength imbalances and low flexibility levels lead to
low back pain? A brief review. J Funct Morphol Kinesiol. 2017;2(3):7-12. doi:10.3390/
jfmk2030029

Macedo L de B, Richards J, Borges DT, Melo SA, Brasileiro JS. Kinesio taping reduces
pain and improves disability in low back pain patients: A randomised controlled
trial. Physiotherapy (UK). 2019;105(1):65-75. doi:10.1016/j.physio.2018.07.005
Ferreira ML, De Luca K, Haile LM, Steinmetz JD, Culbreth GT, Cross M, et al. Global,
regional, and national burden of low back pain, 19902020, its attributable risk factors,
and projections to 2050: A systematic analysis of the Global Burden of Disease Study
2021. Lancet Rheumatol. 2023;5(5):e316-¢329. doi:10.1016/S2665-9913(23)00098-X
Li FD, Kong QJ, Wang YX, Sun KQ, Zheng B, Shi JG, et al. Predicting the risk of
non-specific low back pain in the young population: Development and assessment of
a new predictive nomogram. Eur Rev Med Pharmacol Sci. 2022;26(24):8795-8807.
doi:10.26355/eurrev_202212 30551

Bontrup C, Taylor WR, Fliesser M, Visscher R, Green T, Wippert PM, et al. Low back
pain and its relationship with sitting behaviour among sedentary office workers. Appl
Ergon. 2019;81:102894. doi:10.1016/j.apergo.2019.102894

117


http://www.apps.who.int/classifica

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Osthols S, Bostrom C, Rasmussen-Barr E. Clinical assessment and patient-
reported outcome measures in low-back pain—a survey among primary health care
physiotherapists. Disabil Rehabil. 2019;41(21):2459-2467. doi:10.1080/09638288.20
18.1467503

Hendrikx J, Fransen J, Kievit W, van Riel PL. Individual patient monitoring in daily
clinical practice: A critical evaluation of minimal important change. Qual Life Res.
2015;24(3):607-616. doi:10.1007/s11136-014-0809-2

Herrera D, Hartard C, Ben Saad H, Montanari Mota L, Alves Dos Santos V, Sinha C,
et al. Evolution of treatment for unspecific back pain: From past to future. Tunis Med.
2024;102(9):509-512. doi:10.62438/tunismed.v102i9.5162

Gabel CP, Melloh M, Burkett B, Michener LA. The Spine Functional Index:
Development and clinimetric validation of a new whole-spine functional outcome
measure. Spine J. 2019;19(1):e19-¢27. doi:10.1016/j.spinee.2013.09.055
Cuesta-Vargas Al, Gabel CP. Validation of a Spanish version of the Spine Functional
Index. Health Qual Life Outcomes. 2014;12(1):96. doi:10.1186/1477-7525-12-96
Matthews CE, Chen KY, Freedson PS, Buchowski MS, Beech BM, Pate RR, et al.
Amount of time spent in sedentary behaviors in the United States, 2003-2004. Am J
Epidemiol. 2008;167(7):875-881. doi:10.1093/aje/kwm390

Lietuvos statistikos departamentas. Fizinis aktyvumas. Vilnius: Lietuvos statistikos
departamentas; 2020. Accessed Febuary 2, 2024. https://osp.stat.gov.lt/lietuvos-
gyventoju-sveikata-2020/fizinis-aktyvumas

Biswas A, Oh PI, Faulkner GE, Bajaj RR, Silver MA, Mitchell MS, et al. Sedentary
time and its association with risk for disease incidence, mortality, and hospitalization in
adults: A systematic review and meta-analysis. Ann Intern Med. 2015;162(2):123-132.
doi:10.7326/M14-1651

Dedele A, Miskinyte A, AndruSaityte S, Nemaniiite-Guziene J. Seasonality of
physical activity and its association with socioeconomic and health factors among
urban-dwelling adults of Kaunas, Lithuania. BMC Public Health. 2019;19(1):7399.
doi:10.1186/s12889-019-7399-4

Sullivan AN, Lachman ME. Behavior change with fitness technology in sedentary
adults: A review of the evidence for increasing physical activity. Front Public Health.
2017;5:289. doi:10.3389/fpubh.2016.00289

Guthold R, Stevens GA, Riley LM, Bull FC. Global trends in insufficient physical
activity among adolescents: A pooled analysis of 298 population-based surveys with
1.6 million participants. Lancet Child Adolesc Health. 2020;4(1):23-35. do0i:10.1016/
S2352-4642(19)30323-2

Huang Z, Liu Y, Zhou Y. Sedentary behaviors and health outcomes among young adults:
A systematic review of longitudinal studies. Healthcare (Basel). 2022;10(8):1480.
doi:10.3390/healthcare 10081480

Waongenngarm P, Areerak K, Janwantanakul P. The effects of breaks on low back
pain, discomfort, and work productivity in office workers: A systematic review of
randomized and non-randomized controlled trials. Appl Ergon. 2018;68:230-239.
doi:10.1016/j.apergo.2017.12.003

Kastelic K, Kozinc Z, Sarabon N. Sitting and low back disorders: An overview of
the most commonly suggested harmful mechanisms. Coll Antropol. 2018;42(1):1-8.
Accessed 2 February, 2025. https://www.researchgate.net/publication/336210444
Shokri P, Zahmatyar M, Falah Tafti M, Fathy M, Rezaei Tolzali M, Ghaffari Jolfayi A,
et al. Non-spinal low back pain: Global epidemiology, trends, and risk factors. Health
Sci Rep. 2023;6(7):e1533. doi:10.1002/hsr2.1533

118


https://osp.stat.gov.lt/lietuvos-gyventoju-sveikata-2020/fizinis-aktyvumas
https://osp.stat.gov.lt/lietuvos-gyventoju-sveikata-2020/fizinis-aktyvumas
https://www.researchgate.net/publication/336210444

47.

48.
49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

Lietuvos statistikos departamentas. Statistiniy rodikliy analizé. Accessed 6 December,
2022.  https://osp.stat.gov.lt/statistiniu-rodikliu-analize?hash=aledSe1b-a4e4-4705-
al76-c4a9065f7af7#/

Krau SD. Pain management, an issue of critical nursing clinics. 1st ed. Elsevier; 2017.
Kosek E, Cohen M, Baron R, Gebhart GF, Mico JA, Rice ASC, et al. Do we need
a third mechanistic descriptor for chronic pain states? Pain. 2016;157(7):1382-1386.
doi:10.1097/j.pain.0000000000000507

Knezevic NN, Candido KD, Vlaeyen JWS, Van Zundert J, Cohen SP. Low back
pain. Lancet. 2021;398(10294):78-92. doi:10.1016/S0140-6736(21)00733-9

Maher C, Underwood M, Buchbinder R. Non-specific low back pain. Lancet.
2017;389(10070):736-747. doi:10.1016/S0140-6736(16)30970-9

Kress HG, Aldington D, Alon E, Coaccioli S, Collett B, Coluzzi F, et al. A holistic
approach to chronic pain management that involves all stakeholders: Change is
needed. Curr Med Res Opin. 2015;31(9):1743-1754. doi:10.1185/03007995.2015.10
72088

Nicholas M, Vlaeyen JWS, Rief W, Barke A, Aziz Q, Benoliel R, et al. The IASP
classification of chronic pain for ICD-11: Chronic primary pain. Pain. 2019;160(1):28-
37. doi:10.1097/j.pain.0000000000001390

Breitinger U, Breitinger HG. Excitatory and inhibitory neuronal signaling in
inflammatory and diabetic neuropathic pain. Mol Med. 2023;29(1):16. doi:10.1186/
$10020-023-00647-0

Di Maio G, Villano I, Ilardi CR, Messina A, Monda V, lodice AC, et al. Mechanisms
of transmission and processing of pain: A narrative review. Int J Environ Res Public
Health. 2023;20(4):3064. doi:10.3390/ijerph20043064

Merighi A. Brain-derived neurotrophic factor, nociception, and pain. Biomolecules.
2024;14(5):539. doi:10.3390/biom 14050539

Khor S, Lavallee D, Cizik AM, Bellabarba C, Chapman JR, Howe CR, et al. Development
and validation of a prediction model for pain and functional outcomes after lumbar
spine surgery. JAMA Surg. 2018;153(7):634-642. doi:10.1001/jamasurg.2018.0072
Nijs J, Apeldoorn A, Hallegraeff H, Clark J, Smeets R, Malfliet A, et al. Comprehensive
review low back pain: Guidelines for the clinical classification of predominant
neuropathic, nociceptive, or central sensitization pain. Pain Physician [Internet].
Accessed 2 February, 2025. www.painphysicianjournal.com

Schilder A, Magerl W, Hoheisel U, Klein T, Treede RD. Electrical high-frequency
stimulation of the human thoracolumbar fascia evokes long-term potentiation-like pain
amplification. Pain. 2016;157(11):2309-2317. doi:10.1097/1.pain.0000000000000649
Hodges PW, Danneels L. Changes in structure and function of the back muscles in low
back pain: Different time points, observations, and mechanisms. J Orthop Sports Phys
Ther. 2019;49(6):464-476. doi:10.2519/jospt.2019.8827

Oliveira CB, Maher CG, Pinto RZ, Traeger AC, Lin CWC, Chenot JF, et al. Clinical
practice guidelines for the management of non-specific low back pain in primary care:
An updated overview. Eur Spine J. 2018;27(11):2791-2803. doi:10.1007/s00586-018-
5673-2

Physical therapist practice and the movement system. American Physical Therapy
Association. 2015. Accessed 3 February, 2024. http://www.apta.org/Vision

Swain CTV, Pan F, Owen PJ, Schmidt H, Belavy DL. No consensus on causality of spine
postures or physical exposure and low back pain: A systematic review of systematic
reviews. J Biomech. 2020;102:109312. doi:10.1016/j.jbiomech.2019.08.006

Alessa F, Ning X. Changes of lumbar posture and tissue loading during static trunk
bending. Hum Mov Sci. 2018;57:59-68. doi:10.1016/j.humov.2017.11.006

119


https://osp.stat.gov.lt/statistiniu-rodikliu-analize?hash=a1ed5e1b-a4e4-4705-a176-c4a9065f7af7
https://osp.stat.gov.lt/statistiniu-rodikliu-analize?hash=a1ed5e1b-a4e4-4705-a176-c4a9065f7af7
file:///Users/giedrepraskeviciute/Desktop/DISERTACIJA/korekcija%201/www.painphysicianjournal.com
http://www.apta.org/Vision

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

Kripa S, Kaur H. Identifying relations between posture and pain in lower back pain
patients: A narrative review. Bull Fac Phys Ther. 2021;26(1):52. doi:10.1186/s43161-
021-00052-w

Koumantakis GA, Malkotsis A, Pappas S, Manetta M, Anastopoulos T, Kakouris A, et
al. Lumbopelvic sagittal standing posture associations with anthropometry, physical
activity levels and trunk muscle endurance in healthy adults. Hong Kong Physiother J.
2021;41(2):127-137. doi:10.1142/S1013702521500128

Gill-Body KM, Hedman LD, Plummer L, Wolf L, Hanke T, Quinn L, et al.
Movement system diagnoses for balance dysfunction: Recommendations from the
academy of neurologic physical therapy’s movement system task force. Phys Ther.
2021;101(2):pzab153. doi:10.1093/ptj/pzab153

Burdorf A, Sorock G. Positive and negative evidence of risk factors for back
disorders. Scand J Work Environ Health. 1997;23(4):243-256. doi:10.5271/sjweh.217

Claeys K, Dankaerts W, Janssens L, Pijnenburg M, Goossens N, Brumagne S. Young
individuals with a more ankle-steered proprioceptive control strategy may develop
mild non-specific low back pain. J Electromyogr Kinesiol. 2015;25(2):329-338.
doi:10.1016/j jelekin.2014.10.013

Gallagher KM, Callaghan JP. Standing on a declining surface reduces transient
prolonged standing-induced low back pain development. App! Ergon. 2016;56:76-83.
doi:10.1016/j.apergo.2016.03.014

Nourbakhsh MR, Arab AM. Relationship between mechanical factors and incidence
of low back pain. J Orthop Sports Phys Ther. 2002. Accessed 4 February, 2023. www.
jospt.org

Kiers H, van Dieén JH, Brumagne S, Vanhees L. Postural sway and integration of
proprioceptive signals in subjects with LBP. Hum Mov Sci. 2015;39:109-120.
doi:10.1016/j.humov.2014.05.011

Ringheim I, Austein H, Indahl A, Roeleveld K. Postural strategy and trunk muscle
activation during prolonged standing in chronic low back pain patients. Gait Posture.
2015;42:584-589. doi:10.1016/j.gaitpost.2015.09.008

Panjabi MM. Clinical spinal instability and low back pain. J Electromyogr Kinesiol.
2003;13(4):371-379. doi:10.1016/S1050-6411(03)00044-0

Russo M, Deckers K, Eldabe S, Kiesel K, Gilligan C, Vieceli J, et al. Muscle control and
non-specific chronic low back pain. Neuromodulation. 2018;21(1):1-9. doi:10.1111/
ner.12738

Cholewicki J, Vanvliet JJ. Relative contribution of trunk muscles to the stability of
the lumbar spine during isometric exertions. Clin Biomech. 2002;17(2):99-105. doi:
10.1016/s0268-0033(01)00118-8

Wong AYL, Parent EC, Funabashi M, Stanton TR, Kawchuk GN. Do various baseline
characteristics of transversus abdominis and lumbar multifidus predict clinical outcomes
in nonspecific low back pain? A systematic review. Pain. 2013;154(12):2589-2602.
doi:10.1016/j.pain.2013.07.010

Shin DC. Correlation between non-specific chronic low back pain and physical
factors of lumbar and hip joint in office workers. Med Hypotheses. 2020;144:110304.
doi:10.1016/j.mehy.2020.110304

Pranata A, Perraton L, El-Ansary D, Clark R, Fortin K, Dettmann T, et al. Lumbar
extensor muscle force control is associated with disability in people with chronic low
back pain. Clin Biomech. 2017;46:46-51. doi:10.1016/j.clinbiomech.2017.05.004

Kim WD, Shin D. Effects of pelvic-tilt imbalance on disability, muscle performance,
and range of motion in office workers with non-specific low-back pain. Healthcare
(Basel). 2023;11(6):893. doi:10.3390/healthcare11060893

120


file:///Users/giedrepraskeviciute/Desktop/DISERTACIJA/korekcija%201/www.jospt.org
file:///Users/giedrepraskeviciute/Desktop/DISERTACIJA/korekcija%201/www.jospt.org

81.

82.

3.

84.

85.

86.

87.

88.

89.

90.

91.

92.

93.

94.

95.

96.

97.

Nadler SF, Malanga GA, Feinberg JH, Prybicien M, Stitik TP, Deprince M. Relationship
between hip muscle imbalance and occurrence of low back pain in collegiate athletes: A
prospective study. Am J Phys Med Rehabil. 2001;80(8):572-577.

Chang W-D, Lin H-Y, Lai P-T. Core strength training for patients with chronic low
back pain. J Phys Ther Sci. 2015;27(3):619-22. doi: 10.1589/jpts.27.619.

Gordon R, Bloxham S. Influence of the Fitbit Charge HR on physical activity, acrobic
fitness and disability in non-specific back pain participants. J Sports Med Phys Fitness.
2017;57(12):1669-1675. doi:10.23736/S0022-4707.17.06665-8

Brandt M, Madeleine P, Ajslev JZN, Jakobsen MD, Samani A, Sundstrup E, et
al. Participatory intervention with objectively measured physical risk factors for
musculoskeletal disorders in the construction industry: Study protocol for a cluster
randomized controlled trial. BMC Musculoskelet Disord. 2015;16:312. doi:10.1186/
s12891-015-0758-0

Paoletti M, Belli A, Palma L, Paniccia M, Tombolini F, Ruggiero A, et al. Data acquired
by wearable sensors for the evaluation of the flexion-relaxation phenomenon. Data
Brief. 2020;31:105957. doi:10.1016/j.dib.2020.105957

Park SS, Choi BR. Effects of lumbar stabilization exercises on the flexion-relaxation
phenomenon of the erector spinae. J Phys Ther Sci.2016;28(6):1709-1711. doi:10.1589/
Jjpts.28.1709

Wei J, Zhu HB, Wang F, Fan Y, Zhou HJ. Clinical utility of flexion-extension ratio
measured by surface electromyography for patients with nonspecific chronic low-back
pain. J Chin Med Assoc. 2019;82(1):35-39. doi:10.1097/JCMA.0000000000000004
Zwambag DP, Brown SHM. Experimental validation of a novel spine model
demonstrates the large contribution of passive muscle to the flexion relaxation
phenomenon. J Biomech. 2020;102:109431. doi:10.1016/j.jbiomech.2019.109431
Zhang T, Firouzabadi A, Yang D, Liu S, Schmidt H. Age-dependent flexion
relaxation phenomenon in chronic low back pain patients. Front Bioeng Biotechnol.
2024;12:1388229. doi:10.3389/fbioe.2024.1388229

da Silva RA, Vieira ER, Léonard G, Beaulieu LD, Ngomo S, Nowotny AH, et al. Age-
and low back pain-related differences in trunk muscle activation during one-legged
stance balance task. Gait Posture. 2019;69:25-30. doi:10.1016/j.gaitpost.2019.01.016
Geisser ME, Ranavaya M, Haig AJ, Roth RS, Zucker R, Ambroz C, et al. A meta-
analytic review of surface electromyography among persons with low back pain and
normal, healthy controls. J Pain. 2005;6(11):711-726. doi:10.1016/j.jpain.2005.06.008
Airaksinen O, Brox JI, Cedraschi C, Hildebrandt J, Klaber-Moffett J, Kovacs F, et al.
Chapter 4: European guidelines for the management of chronic nonspecific low back
pain. Eur Spine J. 2006;15(Suppl 2):S192-S300. doi:10.1007/s00586-006-1072-1
Jarrahi B, Huang C, Glover G, Mackey S. Differential association of pain catastrophizing,
resilience and interoceptive awareness with resting-state functional connectivity in
chronic low back pain patients. J Pain. 2023;24(1):75. doi:10.1016/.jpain.2023.02.218
Rabey M, Smith A, Kent P, Beales D, Slater H, O’Sullivan P. Chronic low back
pain is highly individualised: Patterns of classification across three unidimensional
subgrouping analyses. Scand J Pain. 2019;19(1):83-94. doi:10.1515/sjpain-2019-0073
Ceulemans D, Moens M, Reneman M, Callens J, De Smedt A, Godderis L, et al.
Biopsychosocial rehabilitation in the working population with chronic low back pain:
A concept analysis. J Rehabil Med. 2024;56:jrm13454. doi:10.2340/jrm.v56.13454
Ribera d’Alcala C, Webster DG, Esteves JE. Interoception, body awareness and
chronic pain: Results from a case-control study. Int J Osteopath Med. 2015;18(1):22-
32. doi:10.1016/j.ijosm.2014.08.003

Paolucci T, Zangrando F, Iosa M, De Angelis S, Marzoli C, Piccinini G, et al. Improved
interoceptive awareness in chronic low back pain: A comparison of Back school versus

121



98.

99.

100.

101.

102.

103.

104.

105.

106.

107.

108.

109.

110.

111.

112.

Feldenkrais method. Disabil Rehabil. 2017;39(10):994-1001. doi:10.1080/09638288.2
016.1175035

Park YL, Hunter J, Sheldon BL, Sabourin S, DiMarzio M, Khazen O, et al. Pain
and interoceptive awareness outcomes of chronic pain patients with spinal cord
stimulation. Neuromodulation. 2021;24(8):1357-1362. doi:10.1111/ner.13318

Schulz A, Vogele C. Interoception and stress. Front Psychol. 2015;6:993. doi:10.3389/
fpsyg.2015.00993

Ciaramella A, Carli G, Boni M. Association of interoceptive sensibility and pain
psychophysics in healthy subjects and chronic pain patients. Prog Neurobiol. 2023;1-7.
doi:10.60124/j.pneuro.2023.20.01

Kusnanto H, Agustian D, Hilmanto D. Biopsychosocial model of illnesses in primary
care: A hermeneutic literature review. J Family Med Prim Care. 2018;7(3):497-500.
doi:10.4103/jfmpc.jfmpc_145 17

Back CGN, Avila MA. Perspectives of implementing the biopsychosocial model to treat
chronic musculoskeletal pain in primary health care. Pain Manag. 2021;11(3):217-225.
doi:10.2217/pmt-2020-0024

Corréa LA, Mathieson S, Meziat-Filho NA de M, Reis FJ, Ferreira A de S, Nogueira
LAC. Which psychosocial factors are related to severe pain and functional limitation
in patients with low back pain? Braz J Phys Ther. 2022;26(1):100413. doi:10.1016/j.
bjpt.2022.100413

Arampatzis A, Schroll A, Catala MM. A random-perturbation therapy in chronic non-
specific low-back pain patients: A randomised controlled trial. Eur J Appl Physiol.
2017;117(12):2547-2560. doi:10.1007/s00421-017-3742-6

Behennah J, Conway R, Fisher J, Osborne N, Steele J. The relationship between balance
performance, lumbar extension strength, trunk extension endurance, and pain in
participants with chronic low back pain, and those without. Clin Biomech. 2018;53:22-
30. doi:10.1016/j.clinbiomech.2018.01.023

Shamsi MB, Mirzaei M, Hamedirad M. Comparison of muscle activation imbalance
following core stability or general exercises in nonspecific low back pain: A quasi-
randomized controlled trial. BMC Sports Sci Med Rehabil. 2020;12(1):9. doi:10.1186/
s13102-020-00173-0

Leahy E, Davidson M, Benjamin D, Wajswelner H. Patient-reported outcome (PRO)
questionnaires for people with pain in any spine region: A systematic review. Man
Ther. 2016;22:22-30. doi:10.1016/j.math.2015.10.010

Garg A, Pathak H, Churyukanov MV, Uppin RB, Slobodin TM. Low back pain: Critical
assessment of various scales. Eur Spine J. 2020;29(3):503-518. doi:10.1007/s00586-
019-06279-5

Gracely RH. Pain language and evaluation. Pain.2016;157(7):1369-1372.doi:10.1097/].
pain.0000000000000589

Frota NT, Fidelis-de-Paula-Gomes CA, Pontes-Silva A, Pinheiro JS, de Jesus SFC,
Apahaza GHS, et al. 15-item Roland-Morris Disability Questionnaire (RMDQ-
15): Structural and criterion validity on patients with chronic low back pain. BMC
Musculoskelet Disord. 2022;23(1):59. doi:10.1186/s12891-022-05953-y

Magnussen L, Hildegunn L, Inger L, Hagen E, Breivik K. Reconsidering the Roland-
Morris Disability Questionnaire. Spine (Phila Pa 1976). 2014;40(20):E1231-E1236.
doi:10.1097/BRS.0000000000000705

Davies CC, Nitz AJ. Psychometric properties of the Roland-Morris Disability
Questionnaire compared to the Oswestry Disability Index: A systematic review. Phys
Ther Rev. 2009;14(6):399-408. doi:10.1179/108331909X12540993898134

122



113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

Bejer A, Kupczyk M, Kwasny J, Majkut A, Moskal K, Niemiec M, et al. Cross-cultural
adaptation and validation of the Polish version of the Spine Functional Index. Eur Spine
J.2020;29(7):1424-1434. doi:10.1007/300586-019-06250-4

Tonga E, Gabel CP, Karayazgan S, Cuesta-Vargas Al. Cross-cultural adaptation,
reliability and validity of the Turkish version of the Spine Functional Index. Health
Qual Life Outcomes. 2015;13(1):21. doi:10.1186/s12955-015-0219-3

Mokhtarinia HR, Hosseini A, Maleki-Ghahfarokhi A, Gabel CP, Zohrabi M. Cross-
cultural adaptation, validity, and reliability of the Persian version of the Spine Functional
Index. Health Qual Life Outcomes. 2018;16(1):92. doi:10.1186/s12955-018-0928-5
Wettstein M, Eich W, Bieber C, Tesarz J. Pain intensity, disability, and quality of life in
patients with chronic low back pain: Does age matter? Pain Med. 2019;20(3):464-475.
doi:10.1093/pm/pny062

Alford VM, Ewen S, Webb GR, McGinley J, Brookes A, Remedios LJ. The use of
the International Classification of Functioning, Disability and Health to understand the
health and functioning experiences of people with chronic conditions from the person
perspective: A systematic review. Disabil Rehabil. 2015;37(7):655-666. doi:10.3109/0
9638288.2014.935875

Carlin L, McPherson G, Davison R. The International Classification of Functioning,
Disability and Health Framework (ICF): A new approach to enhance sport and physical
activity participation among people with disabilities in Scotland. Front Sports Act
Living. 2024;6:1225198. doi:10.3389/fspor.2024.1225198

Fehrmann E, Kotulla S, Fischer L, Kienbacher T, Tuechler K, Mair P, et al. The impact
of age and gender on the ICF-based assessment of chronic low back pain. Disabil
Rehabil. 2019;41(10):1190-1199. doi:10.1080/09638288.2018.1424950

Bagraith KS, Strong J, Meredith PJ, McPhail SM. What do clinicians consider when
assessing chronic low back pain? A content analysis of multidisciplinary pain centre
team assessments of functioning, disability, and health. Pain. 2018;159(11):2159-2169.
doi:10.1097/j.pain.0000000000001285

Wiitavaara B, Heiden M. Content and psychometric evaluations of questionnaires for
assessing physical function in people with low back disorders: A systematic review of
the literature. Disabil Rehabil. 2020;42(2):163-172. doi:10.1080/09638288.2018.149
5274

Wild D, Grove A, Martin M, Eremenco S, McElroy S, Verjee-Lorenz A, et al. Principles
of good practice for the translation and cultural adaptation process for patient-reported
outcomes (PRO) measures: Report of the ISPOR Task Force for Translation and Cultural
Adaptation. Value Health. 2005;8(2):94-104. doi:10.1111/j.1524-4733.2005.04054.x
Mapi. Linguistic validation guidance of a clinical outcome assessment (COA). Linguist
Validat Guid Clin Outcome Assess. 2016;33:1-10.

Brodke DS, Goz V, Lawrence BD, Spiker WR, Neese A, Hung M. Oswestry Disability
Index: A psychometric analysis with 1,610 patients. Spine J. 2017;17(3):321-327.
doi:10.1016/j.spinee.2016.09.020

Maskelitinas R, Damasevicius R, Kulikajevas A, Marley J, Larsson C. Evaluation of
MyRelief serious game for better self-management of health behaviour strategies on
chronic low-back pain. Informatics. 2022;9(2):40. doi:10.3390/informatics9020040
Sakalauskiene G, Obelienius V, Pilviniene R, JauniSkiene D. Evaluation of daily
outpatient multidisciplinary rehabilitative treatment of patients with musculoskeletal,
neurological and traumatic disorders in a municipality outpatient setting. Medicina
(Kaunas). 2016;52(2):61-68. doi:10.1016/j.medici.2015.11.007

Aukstikalnis T, Sinkevi¢ius R, Ragimaité O, Sidlauskiené¢ A, Aukstikalnyté AE, Dulskas
A, etal. Theeffectof comprehensiverehabilitation on Lithuanian adolescent’s nonspecific

123



128.

129.

130.

131.

132.

133.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

low back pain, depending on the duration: Nonrandomized single-arm trial. Medicine
(Baltimore). 2022;101(41):E30940. doi:10.1097/MD.0000000000030940

Kass RA, Tinsley HEA. Factor analysis. J Leis Res. 1979;11(2):120-138. doi:10.1080/
00222216.1979.11969385

Yates M, Shastri-Hurst N. The Oswestry Disability Index. Occup Med (Lond).
2017;67(3):241-242. doi:10.1093/occmed/kqw051

Naing L, Nordin R Bin, Abdul Rahman H, Naing YT. Sample size calculation for
prevalence studies using Scalex and ScalaR calculators. BMC Med Res Methodol.
2022;22(1):209. doi:10.1186/s12874-022-01694-7

Vaicien¢ G, BerSkien¢ K, Zaveckas V, Tamulionyté¢ V. Cross-cultural adaptation
and validation of the Lithuanian version of the Spine Functional Index. PLoS One.
2024;19(3):¢0299719. doi:10.1371/journal.pone.0299719

Von Korff M, Jensen MP, Karoly P. Assessing global pain severity by self-report in
clinical and health services research. Spine (Phila Pa 1976). 2000;25(24):3140-3151.
doi:10.1097/00007632-200012150-00009

Baranauskas M, Grabauskaité A, GriSkova-Bulanova I. Psychometric characteristics
of the Lithuanian version of Multidimensional Assessment of Interoceptive Awareness
(MAIA). Neurologijos Seminarai. 2016;20(4):202-206.

Kalvenas A, Burlacu I, Abu-Omar K. Reliability and validity of the International
Physical Activity Questionnaire in Lithuania. Balt J Health Phys Act. 2016;8(2):29-41.
doi:10.29359/bjhpa.08.2.03

Mehling WE, Price C, Daubenmier JJ, Acree M, Bartmess E, Stewart A. The
Multidimensional Assessment of Interoceptive Awareness (MAIA). PLoS One.
2012;7(11):e48230. doi:10.1371/journal.pone.0048230

Cleland C, Ferguson S, Ellis G, Hunter RF. Validity of the International Physical
Activity Questionnaire (IPAQ) for assessing moderate-to-vigorous physical activity and
sedentary behaviour of older adults in the United Kingdom. BMC Med Res Methodol.
2018;18(1):176. doi:10.1186/s12874-018-0642-3

Yabe Y, Hagiwara Y, Sugawara Y, Tsuji I. Association between low back pain and
functional disability in elderly people: A 4-year longitudinal study after the Great East
Japan earthquake. BMC Geriatr. 2022;22(1):129. doi:10.1186/s12877-022-03655-7
Peeters L, Lason G, Byttebier G, Comhaire F. Refining the reference values of Diers
4D Formetric system and introducing a qualitative spine profile based on percentile
ranking. Open J Med Imaging. 2015;5(3):150-158. doi:10.4236/0jmi.2015.53019
Degenhardt BF, Starks Z, Bhatia S. Reliability of the DIERS Formetric 4D spine shape
parameters in adults without postural deformities. Biomed Res Int. 2020;2020:1796247.
doi:10.1155/2020/1796247

Xia T, Long CR, Vining RD, Gudavalli MR, DeVocht JW, Kawchuk GN, et al.
Association of lumbar spine stiffness and flexion-relaxation phenomenon with patient-
reported outcomes in adults with chronic low back pain - A single-arm clinical trial
investigating the effects of thrust spinal manipulation. BMC Complement Altern Med.
2017;17(1):1-15. doi:10.1186/s12906-017-1821-1

Ma Y, Shan X. Spasm and flexion-relaxation phenomenon response to large lifting
load during the performance of a trunk flexion-extension exercise. BMC Musculoskelet
Disord. 2017;18(1):4-9. d0i:10.1186/s12891-017-1869-6

Platzer HP, Raschner C, Patterson C. Performance-determining physiological factors
in the luge start. J Sports Sci. 2009;27(3):221-226. doi:10.1080/02640410802400799
Weissenfels A, Wirtz N, Dérmann U, Kleindder H, Donath L, Kohl M, et al. Comparison
of whole-body electromyostimulation versus recognized back-strengthening exercise
training on chronic nonspecific low back pain: A randomized controlled study. Biomed
Res Int. 2019;2019:5745409. doi:10.1155/2019/5745409

124



144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

155.

156.

157.

158.

159.

Verbrugghe J, Agten A, Eijnde BO, Vandenabeele F, De Baets L, Huybrechts X, et al.
Reliability and agreement of isometric functional trunk and isolated lumbar strength
assessment in healthy persons and persons with chronic nonspecific low back pain. Phys
Ther Sport. 2019;38:1-7. doi:10.1016/j.ptsp.2019.03.009

Terwee CB, Bot SDM, de Boer MR, van der Windt DAWM, Knol DL, Dekker
J, et al. Quality criteria were proposed for measurement properties of health status
questionnaires. J Clin Epidemiol. 2007;60(1):34-42. d0i:10.1016/j.jclinepi.2006.03.012
Kaplan RM, Sassuzzo DP. Psychological testing: Principles, applications and issues.
7th ed. Cengage Learning; 2005.

Barton B, Peat J. A guide to SPSS, data analysis and critical appraisal. Wiley-
Blackwell; 2014.

Feise RJ, Michael Menke J. A new valid and reliable instrument to measure the
magnitude of clinical change in spinal conditions. Spine. 2001;1;26(1):78-86. doi:
10.1097/00007632-200101010-00015.

Ramasamy A, Martin ML, Blum SI, Liedgens H, Argoff C, Freynhagen R, et al.
Assessment of patient-reported outcome instruments to assess chronic low back
pain. Pain Med. 2017;18(6):1098-1110. doi:10.1093/pm/pnw357

Pinto AJ, Bergouignan A, Dempsey PC, Roschel H, Owen N, Gualano B, et al.
Physiology of sedentary behavior. Physiol Rev. 2023;103(4):2561-2622. doi:10.1152/
physrev.00022.2022

Sipaviciene S, Kliziene I. Effect of different exercise programs on non-specific chronic
low back pain and disability in people who perform sedentary work. Clin Biomech.
2020;73:17-27. doi:10.1016/j.clinbiomech.2019.12.028

Zhou XY, Xu XM, Fan JP, Wang F, Wu SY, Zhang ZC, et al. Cross-cultural validation
of simplified Chinese version of spine functional index. Health Qual Life Outcomes.
2017;15(1):9. doi:10.1186/s12955-017-0785-7

LuYM, WuYY, Hsieh CL, Lin CL, Hwang SL, Cheng KI, et al. Measurement precision
of the disability for back pain scale-by applying Rasch analysis. Health Qual Life
Outcomes. 2013;11(1):119. doi:10.1186/1477-7525-11-119

Locatelli G, Matus A, James R, Salmoirago-Blotcher E, Ausili D, Vellone E, et
al. What is the role of interoception in the symptom experience of people with a
chronic condition? A systematic review. Neurosci Biobehav Rev. 2023;148:105142.
doi:10.1016/j.neubiorev.2023.105142

Sribastav S Sen, Long J, He P, He W, Ye F, Li Z, et al. Risk factors associated with pain
severity in patients with non-specific low back pain in Southern China. 4sian Spine J.
2018;12(3):533-543. doi:10.4184/asj.2018.12.3.533

Carvalho FA, Morelhdo PK, Franco MR, Maher CG, Smeets RJEM, Oliveira CB,
et al. Reliability and validity of two multidimensional self-reported physical activity
questionnaires in people with chronic low back pain. Musculoskelet Sci Pract.
2017;27:65-70. doi:10.1016/j.msksp.2016.12.014

Manogharan S, Kongsted A, Ferreira ML, Hancock MJ. Do older adults with chronic
low back pain differ from younger adults in regards to baseline characteristics and
prognosis? Fur J Pain. 2017;21(5):866-873. doi:10.1002/ejp.989

du Rose A, Breen A, Breen A. Relationships between muscle electrical activity and
the control of inter-vertebral motion during a forward bending task. J Electromyogr
Kinesiol. 2018;43:48-54. doi:10.1016/j.jelekin.2018.08.004

Laird RA, Keating JL, Ussing K, Li P, Kent P. Does movement matter in people
with back pain? Investigating “atypical” lumbo-pelvic kinematics in people with and
without back pain using wireless movement sensors. BMC Musculoskelet Disord.
2019;20(1):15. doi:10.1186/s12891-018-2387-x

125



160.

161.

162.

163.

164.

165.

166.

167.

168.

169.

170.

171.

Oddsson LIE, De Luca CJ. Activation imbalances in lumbar spine muscles in the
presence of chronic low back pain. J Appl Physiol. 2003;94(4):1410-1420. doi:10.1152/
japplphysiol.01183.2001

Arab AM, Soleimanifar M, Nourbakhsh MR. Relationship between hip extensor strength
and back extensor length in patients with low back pain: A cross-sectional study. J
Manipulative Physiol Ther. 2019;42(2):125-131. doi:10.1016/j.jmpt.2019.03.004
Bruno PA, Bagust J, Cook J, Osborne N. An investigation into the activation patterns
of back and hip muscles during prone hip extension in non-low back pain subjects:
Normal vs. abnormal lumbar spine motion patterns. Clin Chiropr. 2008;11(1):4-14.
doi:10.1016/j.c1ch.2008.01.001

Jung HS, Kang SY, Park JH, Cynn HS, Jeon HS. EMG activity and force during prone hip
extension in individuals with lumbar segmental instability. Man Ther. 2015;20(3):440-
444. doi:10.1016/j.math.2014.11.002

de Sousa CS, de Jesus FLA, Machado MB, Ferreira G, Ayres IGT, de Aquino LM, et
al. Lower limb muscle strength in patients with low back pain: A systematic review and
meta-analysis. J Musculoskelet Neuronal Interact. 2019;19(1):69-78.

Deering RE, Senefeld JW, Pashibin T, Neumann DA, Hunter SK. Muscle function
and fatigability of trunk flexors in males and females. Biol Sex Differ. 2017;8(1):10.
doi:10.1186/s13293-017-0133-y

Bartolomei S, Grillone G, Di Michele R, Cortesi M. A comparison between male and
female athletes in relative strength and power performances. J Funct Morphol Kinesiol.
2021;6(1):17. doi:10.3390/jfmk6010017

Abdelmohsen AM. Leg dominance effect on isokinetic muscle strength of hip joint. J
Chiropr Med. 2019;18(1):27-32. doi:10.1016/j.jcm.2018.03.009

Fairbank JCT, Pynsent PB. The Oswestry Disability Index. Spine. 2000;25(22):2940—
2952. doi:10.1097/00007632-200011150-00017

Mehta S, Bastero-Caballero RF, Sun Y, Zhu R, Murphy DK, Hardas B, et al.
Performance of intraclass correlation coefficient (ICC) as a reliability index under
various distributions in scale reliability studies. Stat Med. 2018;37(17):2734-2752.
doi:10.1002/sim.7679

Szczepanowska-Wolowiec B, Sztandera P, Kotela I, Zak M. Feet deformities and their
close association with postural stability deficits in children aged 10-15 years. BMC
Musculoskelet Disord. 2019;20(1):128. doi:10.1186/s12891-019-2923-3

Vaiciené G, Slapsinskaité-Dackeviciené A, Tamulionyté V, Zaveckas V, Daunoraviciené
A, Berskiené K. Integrating patient-reported and performance-based measurements
for addressing nonspecific low back pain in young office workers. Physiother Theory
Pract. 2024;1-10. doi:10.1080/09593985.2024.2423030

126



STRAIPSNIU, KURIUOSE BUVO PASKELBTI
DISERTACIJOS TYRIMU REZULTATAI SARASAS

1. Vaidiené Giedré, SlapSinskaité-Dackevi¢iené Agne, Tamulionyteé
Vilma, Zaveckas Vidmantas, Daunoravicien¢ Alge, BerSkiene
Kristina (2024). Integrating patient-reported and performance-based
measurements for addressing nonspecific low back pain in young office
workers. Physiotherapy Theory and Practice. https://doi.org/10.1080/0

9593985.2024.2423030

2. Vaiciené Giedreé, Berskiené Kiristina, Zaveckas Vidmantas,
Tamulionyté Vilma (2024). Cross-cultural adaptation and validation of
the Lithuanian version of the Spine Functional Index. PloS One, 19(3),

€0299719. https://doi.org/10.1371/journal.pone.0299719

127


https://doi.org/10.1080/09593985.2024.2423030
https://doi.org/10.1080/09593985.2024.2423030
https://doi.org/10.1371/journal.pone.0299719

MOKSLINIU KONFERENCIJU, KURIOSE BUVO
PASKELBTI DISERTACIJOS TYRIMU REZULTATALI,
SARASAS

1. Vaiciené Giedré, Berskiené Kristina, Zaveckas Vidmantas, Tamulionyté
Vilma. Low back pain in young office workers: Does posture matter?
In: Neurorehabilitation and Neural Repair: WNCR 22/Abstracts :
[12th World Congress for Neurorehabilitation : 14-17 December 2022,
Austria] / World Federation for Neurorehabilitation (WFNR) Thousand
Oaks, CA : Sage Publications, 2023, vol 37, no 5. 2023.

2. Vaifiené Giedré, Tamulionyt¢ Vilma, SlapSinskaité-Dackeviciené
Agn¢, Berskien¢ Kristina. Flexion-relaxation phenomenon in chronic
low back pain: Is increased back muscles activity associated with
higher levels of pain and disability? In: The 8th International Scientific
Conference “Exercise for Health and Rehabilitation” : 30th of March,
2023, Kaunas, Lithuania: Book of Abstracts / Referees: Kristina
Berskiené, Algé Daugnoraviciene, Alma Kajéniené [et al] ; LSMU
Department of Sports Medicine, Lithuanian Federation of Sports
Medicine [Internet]. [Kaunas] : [LSMU Akademiné leidyba], [2023];
2023.

3. Vaiciené Giedré, Berskiené Kristina, Tamulionyté Vilma, Zaveckas
Vidmantas. Assesement of different patient — reported outcome
measures in patients with low back pain. In: The 7th International
Scientific Conference Exercise for Health and Rehabilitation : the 3rd
of December, 2021 Kaunas, Lithuania : book of abstracts / Lithuanian
university of health sciences Department of Sports Medicine Lithuanian
Federation of Sports Medicine ; [Referees: Kristina Berskien¢, Alge
Daunoraviciené¢, Ernesta Gurskiené, [et al]] [Kaunas: Lithuanian
University of Health Sciences Department of Sports Medicine], 2021
ISBN 9789955157335 [Internet]. 2021.

Kitos publikacijos:

1. Vaiciené Giedreé, Zaveckas Vidmantas. Létinio apatinés nugaros dalies
skausmo vertinimas: Oswestry negalios indekso ir stuburo funkcijos
indekso klausimyny palyginimas. Skausmo medicina [Internet].
Kaunas : Medicinos spaudos namai; 2024;(1(51)). Available from:
https://hdl.handle.net/20.500.12512/246344

128



STRAIPSNIU KOPIJOS, KURIOSE SKELBIAMI
SVARBIAUSI TYRIMU REZULTATAI

Physiotherapy Theory and Practice
An International Journal of Physical Therapy

ISSN: (Print) (Online) Journal homepage: www.tandfonline.com/journals/iptp20

Integrating patient-reported and performance-
based measurements for addressing nonspecific
low back pain in young office workers

Giedré VaiCiené, Agné SlapSinskaité-Dackeviciené, Vilma Tamulionyté,
Vidmantas Zaveckas, Algé Daunoraviciené & Kristina BerSkiené

To cite this article: Giedré Vaiciené, Agné Slapsinskaité-Dackeviciené, Vilma Tamulionyté,
Vidmantas Zaveckas, Algé Daunoraviciené & Kristina Berskiené (02 Nov 2024): Integrating
patient-reported and performance-based measurements for addressing nonspecific

low back pain in young office workers, Physiotherapy Theory and Practice, DOI:
10.1080/09593985.2024.2423030

To link to this article: https://doi.org/10.1080/09593985.2024.2423030

@  ©2024 The Author(s). Published with
license by Taylor & Francis Group, LLC.

A
h View supplementary material &'

@ Published online: 02 Nov 2024.

)
CI' Submit your article to this journal &'

alil Article views: 21

A
h View related articles &'

@ View Crossmark data ('

CrosMark

Full Terms & Conditions of access and use can be found at
https://www.tandfonline.com/action/journalinformation?journalCode=iptp20

129



PHYSIOTHERAPY THEORY AND PRACTICE
https://doi.org/10.1080/09593985.2024.2423030

Taylor & Francis
Taylor &Francis Group

a OPEN ACCESS M) Check for updates

REPORT

Integrating patient-reported and performance-based measurements for
addressing nonspecific low back pain in young office workers

Giedré Vaitiené MSc, Agné Slapsinskaité-Dackevic¢iené PhD, Vilma Tamulionyté PhD, Vidmantas Zaveckas MSc,
Algé Daunoraviciené PhD, and Kristina Berskiené PhD

Department of Sports Medicine, Lithuanian University of Health Sciences (LSMU), Kaunas, Lithuania

ABSTRACT

Background: Non-specific low back pain (LBP) is a major health concern associated with
a sedentary lifestyle. Understanding the multifactorial risk factors is essential for developing
effective management and prevention strategies.

Purpose: This study aims to evaluate how posture, muscle activity and strength imbalances, pain
levels, and emotional awareness collectively contribute to the subjective functional status of young
office workers with chronic nonspecific LBP, in order to assess the need for a holistic, biopsycho-
social approach to managing this condition.

Methods: A cross-sectional study, involving 102 office workers, including 64 females and 38 males,
both healthy and suffering from chronic nonspecific LBP, was conducted. The average age of
subjects was 31 years (standard deviation = 6.6). The study combined objective assessments, such
as posture evaluation, muscle electrical activity, and strength imbalances with patient-reported
outcomes (PRO) to investigate their correlations with subjective functional status.

Results: Significant correlations and subsequent inclusion in the multivariate linear regression
model identified vertebral rotation, muscle activity and strength disparities as key predictors. PRO,
including pain levels and emotional awareness also significantly influenced the Spine Functional
Index. Collectively, these factors explained 46.8% of the variance in the subjective functional status
among subjects.

Conclusion: This study underscores the importance of a holistic approach in understanding
nonspecific LBP, integrating objective measures with PRO to reveal the intricate relationship
between functional status and diverse influencing factors. Our findings advocate for the adoption
of the biopsychosocial model, demonstrating how the interplay of health conditions, body
structures, and social factors impacts chronic nonspecific LBP.
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INTRODUCTION patients varies with age. Although younger patients tend

Sedentary behavior, particularly prolonged sitting, is
increasingly recognized as a significant risk factor for
developing low back pain (LBP), especially among office
workers (Bontrup et al., 2019; Sribastav et al., 2018;
Subramanian and Arun, 2017). Prolonged sitting can
lead to muscular imbalances, decreased lumbar spine
movement, and increased spinal loading, all contribut-
ing to LBP (Bontrup et al.,, 2019; Subramanian and
Arun, 2017). Furthermore, this sedentary lifestyle is
associated with broader health risks, including cardio-
vascular diseases and metabolic disorders, which can
exacerbate LBP (Biswas et al., 2015; Matthews et al.,
2008).

Research by Wettstein, Eich, Bieber, and Tesarz
(2019) emphasize that well-being among chronic pain

to have lower disability scores then older ones, they
often report poorer quality of life, indicating that differ-
ent age groups experience LBP-related impairments
differently.

Nonspecific LBP, characterized by its occurrence
without any identifiable pathological cause (Brandt
et al,, 2015), stands as the most prevalent form of LBP
(Maher, Underwood, and Buchbinder, 2017).
Understanding these factors is essential for developing
effective pain management and prevention strategies
(Bontrup et al., 2019). Factors from various dimensions,
including movement, pain sensitivity, psychological
aspects, and work conditions, may influence both cen-
tral and peripheral processes of nonspecific LBP (Brandt
et al., 2015).
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To address this complexity, the biopsychosocial model
is recommended for the assessment and management of
nonspecific LBP. This model reflects a holistic view by
incorporating biological, psychological, and social dimen-
sions (Alford et al., 2015; Ceulemans et al., 2024; Fehrmann
et al., 2019; Stamm et al., 2019). Such an approach empha-
sizes the importance of actively involving patients in their
own care and developing individualized management
plans that address physical, psychological, and social fac-
tors (Kusnanto, Agustian, and Hilmanto, 2018; O’Sullivan,
Dankaerts, O’Sullivan, and Fersum, 2015).

In line with the holistic perspective advocated by the
biopsychosocial model, the International Classification
of Functioning, Disability and Health (ICF) framework
complements a patient-centered approach by providing
a structured way to understand the impact of chronic
conditions on individuals (Alford et al., 2015). It evalu-
ates 4 main components: “Body function,” “Body struc-
ture, “Activity and participation,” and “Environmental
factors” (ICF Classification Browser, 2024).

To operationalize these concepts in practice, the
Spine Functional Index (SFI) has been developed as
a patient-reported outcome (PRO) measures that
assesses the impact of LBP on daily life activities
(Gabel, Melloh, Burkett, and Michener, 2019;
Mokhtarinia et al., 2018). It integrates several ICF cate-
gories, such as mental functions, sensory functions and
pain, mobility, personal care, and domestic life, offering
a detailed instrument for capturing PRO in LBP
(Wiitavaara and Heiden, 2020). However, despite the
significant contributions of PRO, the relationship
between subjective measures and objective findings
from physical performance assessments remains insuf-
ficiently explored (Stamm et al., 2019).

There is a gap in clinical practice, where clinical tests
are frequently used, while PRO measures are often
underutilized (Osthols, Bostrom, and Rasmussen-Barr,
2019). Given this backdrop, we hypothesize that subjec-
tive functional status is influenced by both objective and
subjective factors, and their interactions, according to the
ICF model categories of structure, function, and activity
and participation. Therefore, the aim of the present study
is to determine how posture, muscle activity and strength
imbalances, pain levels, and emotional awareness, collec-
tively contribute to the subjective functional status of
young office workers with chronic nonspecific LBP.

MATERIALS AND METHODS
Study design

This cross-sectional study was conducted over a period
spanning from January 31, 2022 to January 31, 2023.
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The study was performed in accordance with the
declaration of Helsinki with approval obtained from
Kaunas Regional Biomedical Research Ethics
Committee (No. BE-2-38). All enrolled subjects gave
written informed consent prior to participation.

Sampling and data collection

The sample size was calculated using a conventional
formula for estimating proportions in cross-sectional
e o ZPxpx(1=p) « » s .
studies: n = “=5—", where “n” is the sample size,
“Z” is the Z-value for a 95% confidence level, “p” is the
assumed prevalence, and “E” is the margin of error
(Naing et al., 2022). In the absence of specific prevalence
data for our target population, we assumed a prevalence
of 50% to maximize the sample size and ensure
a conservative estimate. Using a margin of error of
10% with a 95% confidence level, a minimum sample
size was calculated to be 97. However, to account for
potential data loss or non-responses, we considered
a dropout rate of 5%. After adjustment for this rate, it
was determined that a total of 102 subjects would be
required to ensure we had sufficient data for analysis.

Recruitment strategies in Kaunas, Lithuania,
included the spread via word of mouth, online advertis-
ing, and distribution of posters displayed in various
venues including offices, universities, and on social net-
works. Subjects were recruited on a voluntary basis. The
study in total engaged 102 subjects, including 64 females
and 38 males, and comprised both healthy individuals
and those suffering from chronic nonspecific LBP.

The inclusion criteria were as follows: subjects had to
be aged 18 to 44 years and engaged in sedentary work
for at least 20 h per week over a minimum period of
1 year. Subjects with chronic LBP were required to have
a doctor-confirmed diagnosis of nonspecific LBP that
was localized below the rib cage and not extending
lower than the gluteal fold, with pain persisting for
more than 3 months. Those without LBP must not
have experienced any episode of back pain in the last
12 months that required a visit to a healthcare
professional.

Exclusion criteria for all subjects included a history of
surgeries or invasive procedures in the lower back
region, diagnosed structural causes of LBP (e.g.,
advanced facet joint osteoarthritis, radiculopathy), and
specific medical conditions such as vestibular apparatus
pathologies, infections, fractures, inflammatory dis-
eases, neurological disorders, or metabolic disorders
affecting the lower back. Additionally, individuals were
excluded if they had implanted electronic medical
devices, back tattoos that could interfere with evaluation
devices, or any other medical conditions (e.g., knee or



hip injury) that might impact study participation. Other
exclusion factors included known allergic skin reactions
to adhesives, inability to perform assigned tasks, or the
use of painkillers or muscle relaxants within the
12 h prior to the study.

Blinding procedure

We employed a double-blind procedure where neither
participants nor the assessor knew the group assign-
ments (LBP patients vs. healthy subjects). This was
facilitated by using coded identifiers for all participants.
Measurement procedures were rigorously standardized
and periodically reviewed by independent experts,
ensuring consistency and impartiality in data collection
and analysis.

Measurements

This study aligns its methodologies with the ICF frame-
work (ICF Classification Browser) to ensure a holistic
assessment of nonspecific LBP. Adhering to this
approach, the examination began with the administra-
tion of questionnaires and surveys to gather subjective
data. This was followed by objective measurements of
posture and surface electromyography (sEMG).
Additionally, maximal isometric muscle strength tests
were conducted, offering insights into how LBP can
impact an individual’s daily activities. The total duration
of the examination ranged from 1.5 to 2 h per subject
(see Figure 1).

All measurements, whether subjective or objective,
were conducted during a single appointment, thereby
ensuring consistency and convenience for subjects.
These assessments were carried out by a specially
trained physiotherapist with at least 5 years of practice,
aiming to ensure a high level of expertise and careful
precision in the evaluation process.

We highlighted the integrative possibilities of objec-
tive monitoring together with subjective (Montull et al.,
2022). Prior to objective measurements, we employed
the Lithuanian version of the Spine Functional Index

)|

Subjective
measurements
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(SFI) (Vai¢iené et al., 2024), Numeric Rating Scale
(NRS) (Von Korft, Jensen, and Karoly, 2000), the
Lithuanian version of the Multidimensional
Assessment of Interoceptive Awareness (MAIA)
(Baranauskas, Grabauskaite, and Griskova-Bulanova,
2016), and the Lithuanian version of International
Physical Activity Questionnaire (IPAQ) (Kalvenas,
Burlacu, and Abu-Omar, 2016).

Subjective measurements

The SFI was utilized as a 25-item questionnaire designed
to evaluate spinal issues leading to pain and functional
limitations in daily activities. Respondents were pre-
sented with 3 possible answer choices: “No” (0 points),
“Partly” (0.5 points), and “Yes” (1 point). The final score
was computed by summing the responses to all 25
questions, multiplying the sum by 4, and then dividing
by 100 to yield a percentage rating ranging from 0% to
100%. A rating of 100% indicated no disability (Gabel,
Melloh, Burkett, and Michener, 2019).

The NRS was used to measure the pain intensity. It is
a unidimensional tool that relies on the subjective inter-
pretation of the patient’s pain experience and assesses
pain intensity on a scale from 0 to 10, where zero
represents “no pain” and the maximum value represents
“highly intense pain” (Von Korff, Jensen, and Karoly,
2000).

The MAIA was employed as a comprehensive self-
assessment tool designed to assess bodily awareness
through 32 questions across 8 distinct domains: (1)
Noticing, (2) Not-distracting, (3) Not-worrying, (4)
Attention regulation, (5) Emotional awareness, (6) Self-
regulation, (7) Body listening, and (8) Trusting. Subjects
provided responses using a 6-point Likert scale ranging
from 0 (never) to 5 (always), indicating the frequency of
these experiences (Baranauskas, Grabauskaite, and
Griskova-Bulanova, 2016; Mehling et al., 2012).

The IPAQ was utilized as a tool for assessing physical
activity levels in our study. Specifically, the short form of
IPAQ was employed to evaluate the subjects’ physical
activity levels over the preceding week. The IPAQ was

Objective measurements

——

Administration of

| Maximal isometric

questionnaires and Posture evaluation SEMG evaluation muscle strength
surveys evaluation
\ J N )
{ 10 — 20 minutes J { 10 — 15 minutes ( 10 — 20 minutes W 60 — 65 minutes W
" D, L J L y,

Figure 1. Timeline of the examination process. Abbreviations: SEMG — Surface electromyography.

132



4 (@ G.VAICIENEETAL.

scored by calculating the level of physical activity in
terms of metabolic equivalent task (MET) minutes per
week. The calculation was based on assigning MET
values to different intensities of physical activities as
follows: walking activities were multiplied by 3.3 MET
(walking MET-minutes/week = 3.3 x walking minutes x
walking days), moderate-intensity activities by 4.0 MET
(moderate MET-minutes/week = 4.0 x moderate-
intensity activity minutes x moderate days), and vigor-
ous-intensity activities by 8.0 MET (vigorous MET-
minutes/week = 8.0 X vigorous-intensity activity min-
utes x vigorous days). The total physical activity MET-
minutes per week was obtained by summing the MET-
minutes/week scores for walking, moderate, and vigor-
ous activities. This MET score facilitated the compar-
ison of physical activity levels among subjects, with
higher scores indicating greater intensity of physical
activity (Kalvenas, Burlacu, and Abu-Omar, 2016).

In addition to the validated questionnaires, detailed
demographic information about the patients, including
age and sex, as well as specific details regarding their
pain (such as duration and frequency) (Yabe, Hagiwara,
Sugawara, and Tsuji, 2022), height, and weight, was
collected. Finally, information regarding their profes-
sional background, including the total years spent work-
ing in an office environment and the average daily hours
dedicated to seated tasks, was collected.

Objective measurements

The objective measurements commenced with
a quantitative evaluation of posture using
Diersformetric 4D system (Diers International GmbH,
Schlangenbad, Germany) (Peeters, Lason, Byttebier, and
Combhaire, 2015; Roman et al.,, 2019), which assessed
ICF category of the body structure. This noninvasive
technique utilizes the principles of Moiré topography
and allows for virtual reconstruction of the spine’s anat-
omy by analyzing the surface of the back (Peeters,
Lason, Byttebier, and Comhaire, 2015). Following the
common practice (Peeters, Lason, Byttebier, and
Combhaire, 2015; Roman et al,, 2019), subjects were
positioned upright, barefoot, bareback, with feet aligned
on designated markers to maintain a consistent stance.
Subjects were instructed to relax, breathe normally, and
look straight ahead. The scanning device, positioned
2 m away, rapidly captured the back’s image in less
than a second using video raster stereography, facilitat-
ing immediate data processing. A scan for static stand-
ing posture analysis took 6 s, during which 12 images
were collected of the posterior trunk. As a means of data
reduction, the algorithm selected 1 of the 12 images
closest to the average values and reported the spine
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shape parameter values for that image (Degenhardt,
Starks, and Bhatia, 2020). Measurements included eva-
luations of sagittal (°) and coronal (°) posture imbal-
ances, cervical (fleche cervicale, cm) and lumbar (fleche
lombaire, cm) spine curvatures, angles of kyphosis (°)
and lordosis (°), pelvic angles reflecting torsion (°) and
obliquity (°), as well as measurements for vertebral
rotation (°), trunk torsion (°), and apical deviation (cm).
Additionally, a NoraxonTelemyo four-channel
device (Noraxon, Inc., Scottsdale, USA) was used to
record sEMG data. Measurements of sSEMG of back
muscles were conducted according to procedures estab-
lished in on previous studies (Shamsi, Mirzaei, and
Hamedirad, 2020; Wei et al., 2019). Before applying
the electrodes, the area intended for evaluation was
prepared lightly abrading the skin with fine sandpaper,
drying with isopropyl alcohol, and shaving the hair.
Disposable bipolar electrodes with gel FIAB (FOAM;
square shape, 21 x 41 mm in diameter; gap between
electrodes 22 mm; Ag/AgCl; type F3010, Vicchio, Italy)
were used for data recording. Electrodes were bilaterally
attached to the lumbar erector spinae (LES) muscles (2
cm lateral to L3). The recorded sEMG signals (uV) were
processed using Myomuscle software (Noraxon MR3.6).
The sEMG data were filtered using a Band-Pass filter
(frequency 5-500 hz), rectified and smoothed. To assess
the imbalance in muscle activity between the left and
right LES muscles, the quotient between the 2 sSEMG
measures (V) was calculated with the higher SEMG
(uV) divided by the lower sSEMG (uV). A higher quoti-
ent indicates greater disparities in muscle activity, which
could reflect more pronounced muscular imbalance or
asymmetry (Renkawitz, Boluki, and Grifka, 2006).
Finally, the objective measurements were ended with
maximal isometric muscle strength assessments, per-
formed using Dr. Wolff BackCheck®617 dynamometer
(Dr. WOLFF Sports & Prevention GmbH, Arnsberg,
Germany) (Platzer, Raschner, and Patterson, 2009).
The measurements were standardized for all subjects
to ensure consistency and reliability across assessments.
This involved following a standardized protocol and
adhering to specific positioning and execution proce-
dures recommended by the manufacturer. The maximal
isometric muscle strength of trunk extensors and flexors
was assessed in a standing position (0°), with knees bent
(20°). The pelvis was secured using support pads at the
iliac crests from both front and back. During the evalua-
tion of maximum isometric muscle strength of trunk
extensors, the pressure pad was attached to the shoulder
blades, and for flexors, to the sternum. Assessment of
maximal isometric muscle strength of the hip extensors
was performed while the subject was standing. Support
pads were attached to the sternum and iliac arches, and



a pressure pad was attached above the popliteal fossa.
The examinee held onto special handles. The knee joint
of the supporting leg was slightly bent, the test leg was
slightly raised, and extended at the hip joint
(Weissenfels et al., 2019). In line with other studies
(Pranata et al., 2017; Verbrugghe et al., 2019), all assess-
ments were performed 3 times, with a 30-s rest between
repetitions. The highest result achieved, in kilograms,
was used for analysis. The evaluation of strength dispa-
rities between trunk flexors and extensors, as well as
discrepancies in the strength of the right and left hip
extensors, involved the calculation of the difference
between the higher and lower force values. A higher
number indicates greater disparities in muscle strength.

Statistical analysis

Statistical analysis was conducted using SPSS for macOS
version 29.0 (IBM SPSS Statistics Chicago IL, USA).
Baseline characteristics were summarized for descrip-
tive purposes with means and standard deviations (SD)
for the continuous measures and the frequency and
percentages for the categorical variables. Student’s
t-test was used to compare two independent samples.
The linearity and strength of the relationships between
potential predictors and the dependent variable (SFI)
were examined through the Pearson correlation coeffi-
cient (r). Variables showing significant correlations with
the SFI were subsequently considered as predictor vari-
ables in a multivariate linear regression model. The
association’s strength between the SFI and predictor
variables was determined by the R-squared (R?) value.
The significance level was set at p <.05.

RESULTS
Characteristics of the study sample

Table 1 summarizes the demographic details and base-
line clinical characteristics of the subjects, including age,
body mass index (BMI), weekly occupational sitting
time, years of office work experience, the prevalence of
LBP, and the duration of experienced LBP. It also details
the means and SD for PRO, detailing the SFI, pain
intensity as measured by the NRS, interoceptive aware-
ness through MAIA scores, and physical activity levels
assessed by the IPAQ in MET minutes per week.

Age group comparison and subsequent analysis

Due to the possibility that early age-related changes in
musculoskeletal function may start around the age of 30
(U.S. Department of Health and Human Services, 2004),
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Table 1. Comprehensive assessment of subjects: demographic,
clinical, occupational characteristics, and patient-reported out-
come measures on health and physical status (n = 102).

Total (Mean [SD] or %)

Sex

Female 62.7%
Male 37.3%
Age (years) 31[6.6]
BMI (kg/m?) 23.65[4.47]
Less than 18.5 (underweight) 6.9%
Between 18.5 and 24.9 (normal) 53.9%
Between 25 and 29.9 (overweight) 34.3%
More than 30 (obese) 4.9%
Occupational sitting time (h per week) 39.41[10.79]
Duration of office work (years) 9[5.3]
Prevalence of LBP

Subjects without chronic nonspecific LBP 20.6%
Subjects with chronic nonspecific LBP 79.4%
Duration of LBP (years) 6[6.5]
SFI (%) 82.92[15.45]
NRS (scores) 2.28[2.21]
MAIA1 (scores) 3.38[0.92]
MAIA2 (scores) 2.37[0.94]
MAIAS3 (scores) 2.77[0.99]
MAIA4 (scores) 2.81[0.83]
MAIAS (scores) 3.08[0.93]
MAIAG (scores) 268(1.2]
MAIA?7 (scores) 2.16[1.05]
MAIAS (scores) 3.65[0.91]
IPAQ MET level

1 - low 17.6%

2 - moderate 39.2%

3 - high 43.1%

Abbreviations: BMI=body mass index; IPAQ MET level = International
Physical Activity Questionnaire based Metabolic Equivalent Tasks level;
LBP =low back pain; MAIA1-8 = Multidimensional Assessment of
Interoceptive Awareness domains: (1) Noticing, (2) Not-distracting, (3) Not-
worrying, (4) Attention regulation, (5) Emotional awareness, (6) Self-
regulation, (7) Body listening, (8) Trusting; NRS = Numeric Rating Scale;
SD - standard deviation; SFI = The Spine Functional Index.

we conducted additional analyses by splitting our sample
into two age groups: 18-30 years and 31-44 years. The
18-30 group included 16 healthy individuals and 37 parti-
cipants with nonspecific LBP, while the 31-44 group con-
sisted of 5 healthy individuals and 44 participants with
nonspecific LBP. This analysis revealed significant differ-
ences in specific PRO, such as SFI and NRS, as well as
office work experience and LBP duration. However, no
significant differences were observed between the majority
of PRO (Table 2) and none of the objective measures
(Table 3), including sSEMG activity and muscle strength
imbalances, as well as posture parameters.

Given the overall consistency in musculoskeletal
parameters between the two age groups, we proceeded
with the subsequent analyses by treating the participants
as a single group.

Correlation analysis

Analysis of correlations between posture parameters eval-
uated with the Diers formetric 4D device and subjective
functional status (SFI), revealed that the only parameter -
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Table 2. Comparison of patient-reported outcome measures between two age groups.
95% Confidence Interval ~ 95% Confidence Interval

Variable Age (years) Mean SD t-value p-value Lower Upper

SFI (%) 18-30 86.04 13.997 2390 0.019% 1.205 12.993
31-44 78.94 15.995

NRS (scores) 18-30 177 2.044 —2.423 0.017* —1.859 —-0.185
31-44 2.80 2217

MAIA1 (scores) 18-30 3.449 0.960 0.793 0429 —-0.2176 0.508
31-44 3.304 0.800

MAIA2 (scores) 18-30 2468 0.928 1.160 0.249 -0.153 0.582
31-44 2.253 0.941

MAIA3 (scores) 18-30 2,630 1.038 -1.566 0.120 —0.695 0.082
31-44 2937 0.930

MAIA4 (scores) 18-30 2768 0.841 —0.564 0.574 —0.422 0.235
31-44 2.861 0.828

MAIA5 (scores) 18-30 3.019 0.875 —-0.739 0.462 —0.502 0.230
31-44 3.155 0.988

MAIAG6 (scores) 18-30 2585 1.265 —0.853 0.396 —0.675 0.269
31-44 2.788 1.127

MAIA7 (scores) 18-30 2.034 0.939 -1.220 0.225 —0.667 0.159
31-44 2288 1.157

MAIAB (scores) 18-30 3.564 0.987 —0.940 0.349 -0.531 0.189
31-44 3.735 0.831

IPAQ (MET) 18-30 3102.794  1920.261 1.208 0.230 —299.893 1231.961
31-44 2636.760  1917.662

Duration of LBP (years) 18-30 2943 3.597 -5.116  <0.001* -8.519 -3.737
31-44 9.071 7.639

Duration of office work (years) 18-30 5.896 2.571 -9.343 <0.001* —9.008 —5.852
31-44 13.327 5.137

BMI (kg/mz) 18-30 23.111 3.351 -1.269 0.208 -2.871 0.631
31-44 24.231 5.400

Abbreviations: BMI = body mass index; IPAQ MET = International Physical Activity Questionnaire based Metabolic Equivalent Tasks; LBP =low back pain;
MAIA1-8 = Multidimensional Assessment of Interoceptive Awareness domains: (1) Noticing, (2) Not-distracting, (3) Not-worrying, (4) Attention regulation, (5)
Emotional awareness, (6) Self-regulation, (7) Body listening, (8) Trusting; NRS = Numeric Rating Scale; SD - Standard Deviation; SFI = The Spine Functional
Index.

Table 3. Comparison of objective measures between two age groups.

95% Confidence 95% Confidence
Age Interval Interval
Variable (years) Mean SD t-value p-value Lower Upper
Coronal 18-30 673 4703 -1.529 0.129 —-4.276 0.553
imbalance (°) 31-44 8.59 7317
Cervical curvature (cm) 18-30 71.37 21.042 0.389 0.698 —5.874 8.741
31-44 69.94 15.186
Lumbar curvature (cm) 18-30 45.29 14158 -0.530 0.597 —6.663 3.852
31-44 46.69 12.343
Kyphotic angle (°) 18-30 53.87 9310 -0.474 0.636 —4.084 2.509
31-44 54.65 7178
Lordotic angle (°) 18-30 47.87 41546 0.693 0.490 —7.892 16.357
31-44 43.63 10430
Pelvic torsion (°) 18-30 1.88 1.199 -1.025 0.308 —-0.878 0.280
31-44 2.18 1.704
Pelvic obliquity (°) 18-30 313 3.608 -1.687 0.095 -2.549 0.206
31-44 431 3355
Vertebral rotation_(°) 18-30 258 1903 -1.017 0311 -1.128 0.363
31-44 2.96 1.870
Apical deviation (cm) 18-30 438 2816 —0.252 0.801 —-1.294 1.002
31-44 453 3.001
LL/RL difference during max trunk extension (uV) 18-30 0.319 0391 -0.895 0.373 -0.236 0.089
31-44 0.392 0.437
LL/RL difference during max trunk flexion (uV) 18-30 9223372 9223372 0961 0.339 —-9223.372 9223372
31-44 0.283 0.629
LL/RL difference during max left hip extension (uV) 18-30 0.900 1215 —-0.062 0.951 —0.455 0.427
31-44 0.914 1.011
LL/RL difference during max right hip extension (uV) 18-30 0.906 1.386 —1.542 0.126 -1.023 0.128
31-44 1353 1.516
Difference in max trunk extension/flexion strength 18-30 7.985 7446 0499 0.619 —2.022 3379
(kg) 31-44 7.306 6.184
Difference in max left/right hip extension strength 18-30 5.936 5.196 -0.927 0356 —3.598 1.306
(kg) 31-44 7.081 7.198

Abbreviations: LL/RL = left lumbar erector spinae muscles/right lumbar erector spinae muscles; Max = maximal; SD = Standard Deviation.
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Table 4. Multiple linear regression model of the spine functional index with objective and patient-reported outcome measures

(n=102).
Unstar;ga‘rdized Standardized
Coefficient coefficient
Std.
Explanatory variable ICF-based category Type of measure B error Beta t-value p-value
(Constant) 110320 4320 25.537 <0.001*
Vertebral rotation (°) Body Objective -1.462 0599 —-0.18 —2.442 0.016*
structure
LL/RL difference during max left hip extension (uV) Body function Objective -3.656 1.036 —0.267 -3.531 <0.001*
Difference in max left/right hip extension strength Body function Objective —0.448 0.186 —0.182 —2403 0.018*
(kg)
NRS (scores) Body function Subjective -3.738 0516 -0.533 —7.244 <0.001*
MAIA5 (scores) Body function Subjective —2.934 1.243 -0.178 -2.361  0.020*%

R? =0.495; Adjusted R? =0.468; *p < .05.

Abbreviations: B =unstandardized coefficient; ICF = International Classification of Functioning, Disability and Health; LL/RL = left lumbar erector spinae
muscles/right lumbar erector spinae muscles; MAIA5 = Multidimensional Assessment of Interoceptive Awareness, domain (5) Emotional awareness; NRS =
Numeric Rating Scale; SFI = The Spine Functional Index; Std error = Standard error.

vertebral rotation (°) showed a statistically significant nega-
tive relationship, though the association was weak (r=
-0.2; p=.047). Other evaluated parameters, - including
sagittal and coronal posture imbalances, fleche cervicale
and fleche lombaire, angles of kyphosis and lordosis, pelvic
torsion, pelvic obliquity, trunk torsion, and apical devia-
tion — did not demonstrate significant correlations with
the SFIL

When examining the relationships between the SFI and
the difference in SEMG activity of the right and left LES
muscles, a statistically significant correlation was found
only between a greater difference in assessing the activity
of the left and right LES muscles during maximal left hip
extension and the lower SFI (r=-0.27; p =.006). No sig-
nificant associations were detected between SFI and the
greater difference in SEMG activity between the left and
right sides of LES muscles during maximal right hip exten-
sion, as well as during maximal trunk flexion, or trunk
extension.

There was no correlation between the difference in
maximal isometric trunk extension and flexion strength,
measured in kilograms, and the SFI. However, a weak, (r =
-0.22; p=.020) relationship was identified between
a greater difference in maximal isometric strength during
left and right hip extension, also measured in kilograms,
and lower SFI.

Furthermore, correlation analysis between SFI and
other PRO measures revealed a significant moderate-
strength negative relationship with the NRS (r=-0.57; p
<.001), and positive, weak relationships between SFI and
the MAIA questionnaire domains (2) Not-distracting (r=
0.21; p =.034), (4) Attention regulation (r=0.21; p = .035),
and (8) Trusting (r=0.27; p =.005). Conversely, the rela-
tionship with domain (5) Emotional awareness was nega-
tively correlated with SFI. No statistically significant
correlation was found between subjective functional status
and physical activity levels assessed by IPAQ (MET).

Further analysis revealed a weak yet statistically
significant negative correlation between age and SFI
(r=-0.22; p=.025). Weekly occupational sitting
time, however, showed no significant impact on
SFI. The years spent in office work had no statisti-
cally significant correlation with SFI. In contrast, the
duration of LBP had a weak negative correlation
with SFI (r=-0.26; p=.007). Additionally, a weak
yet significant negative correlation between BMI and
SFI was observed (r=-0.24; p =.020).

Multiple linear regression analysis

Variables significantly associated with the SFI were
incorporated into a multiple linear regression analysis,
using SFI as the dependent variable. The assumption of
multicollinearity was dismissed since the variance infla-
tion factor (VIF) of all factors were less than 4. The
multivariate linear regression analysis, outlined in
Table 4, explored the link between subjective functional
status and various objective and PRO measures. The
analysis unraveled several predictors of diminished sub-
jective functional status among young office workers.
These factors included higher vertebral rotation, greater
sEMG activity differences between left and right LES
muscles, increased hip extensor strength disparity,
higher NRS pain levels, and heightened Emotional
awareness per MAIA.

To explore additional factors and their impact on the
regression model, we included both sex and the differ-
ence in sSEMG activity between left and right LES mus-
cles during maximal isometric right hip extension.
However, neither variable significantly influenced the
subjective functional status as evaluated by SFI, and
their inclusion resulted in a slight reduction in the over-
all model fit. The model explained 49.5% of the variance
in SFI (R? = 0.495), indicating a moderate fit.
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DISCUSSION

This study aimed to investigate the integration of objec-
tive performance-based with subjective PRO measure-
ments in the evaluation of nonspecific LBP. The
findings of the study indicated that objective measures,
including vertebral rotation, muscle activity differences,
and hip extension strength disparities, as well as PRO,
including pain levels and emotional awareness were
associated with the SFI. Moreover, the interconnection
among these factors significantly contributed to predict-
ing the SFI. The observed links between objective mea-
sures and PRO, emphasize the value of integrating both
assessment types to comprehensively understand
chronic nonspecific LBP. In fact, our findings resonate
with the ICF framework (ICF Classification Browser) by
illustrating the dynamic interplay between an indivi-
dual’s health condition, body structure, functional abil-
ities, and social participation.

Comparison between age groups

Significant differences were observed in specific PRO
measures, such as SFI and NRS, between the two age
groups. A higher percentage of participants in the older
age group reported nonspecific LBP compared to the
younger group. This findings aligns with Wettstein,
Eich, Bieber, and Tesarz (2019), who found that disabil-
ity in chronic LBP patients increases with age. Their
analysis, which included participants within the same
age range as our study (18-44 years), compared these
younger adults to older populations and highlighted
that, although disability escalates with age, functional
outcomes related to LBP remain clinically significant
within the younger demographic. This underscores the
importance of including this age group in our study, as
it remains relevant for understanding the broader impli-
cations of LBP across different age ranges.

In our study, the older group also had significantly
longer office work experience and LBP duration, which
is expected given the age difference. Despite these dif-
ferences, no significant disparities were found in the
objective measures, including sSEMG activity and muscle
strength imbalances or posture assessments. This indi-
cates that the functional mechanisms we are studying,
including muscle imbalances and postural variations,
remain relatively consistent across this age span.
Consequently, we proceeded with further analyses by
treating the participants as a single group. This
approach enabled us to perform correlation analyses
with increased statistical power, while acknowledging
the specific differences found in SFI, NRS, office work
experience, and LBP duration.

Functional status and icf-based category of body
structure - objective measurements

Regarding primary outcomes, the significant correlation
between vertebral rotation and the SFI is consistent with
findings from (Roman et al., 2019), a prospective cohort
study involving 218 subjects. This study strengthens the
generalizability of this association, indicating a direct
relationship between increased vertebral rotation and
decreased functional status in males with chronic LBP.
Roman et al. (2019) also observed a correlation between
diminished functional status, increased sagittal imbal-
ance, and an increased kyphotic angle specifically in
females. This divergence in findings highlights the com-
plex nature of LBP. Thus, it suggests that discrepancies
in methodology, such as the absence of sex-specific
analysis and the younger age profile of the study popu-
lation, might influence outcomes.

A possible mechanism for our results is explained by
the biomechanical compensations associated with seg-
mental hypermobility. As du Rose and Breen (2016),
and Granata and Marras (2000) suggest, increased seg-
mental laxity, leads to compensatory increases in motor
activity in adjacent segments to maintain spinal stabi-
lity. This heightened motor activity, required to stabilize
the spine, results in increased tissue loading.
Consequently, this can contribute to pain and func-
tional limitations, providing a plausible explanation for
the association between greater vertebral rotation and
reduced functional status.

Functional status and icf-based category of body
function - objective measurements

To the best of our knowledge, this paper is the first
attempt to study the asymmetry in LES activity during
hip extension. In our study, a correlation was observed
between the SFI and differences in sSEMG activity of the
right and left LES muscles during maximal right hip
extension, while no significant correlation was found
during left hip extension. Moreover, we did not find
any correlation between functional status and asym-
metric LES sEMG activity during maximal voluntary
isometric trunk flexion or extension. In contrast, pre-
vious studies (Oddsson and De Luca, 2003; Renkawitz,
Boluki, and Grifka, 2006), have linked neuromuscular
imbalances during maximal voluntary trunk extension
with the occurrence of LBP. However, these studies did
not analyze the intensity of pain and functional status.
The observed neuromuscular imbalance, particularly
during left but not right hip extension, may explain
other variations in our findings. In particular, the SFI
appeared to correlate with the discrepancy in maximal

137



isometric strength between left and right hip extensions.
This observation may be linked to the findings of
a previous study (Arab, Soleimanifar, and
Nourbakhsh, 2019), which demonstrated a relationship
between weakness in the hip extensors and tightness in
the back extensors. Alternatively, it could be attributed
to abnormal muscle activation patterns, with the ham-
strings and LES activating earlier and the gluteus max-
imus activating later among LBP patients (Bruno,
Bagust, Cook, and Osborne, 2008). Specifically, previous
research has indicated that subjects with lumbar seg-
mental instability exhibited significantly heightened
muscle activity in the back and hip extensors, along
with reduced hip extension force, compared to asymp-
tomatic subjects during prone hip extension (Jung et al.,
2015). Nevertheless, further investigation is necessary to
fully assess these insights, as our study did not evaluate
the sSEMG activity of the hamstrings or the gluteus
maximus.

Subsequently, the influence of leg muscles strength
on LBP has been highlighted in numerous previous
studies (Alsufiany et al., 2020; Arab, Soleimanifar, and
Nourbakhsh, 2019; de Sousa et al., 2019). The findings
indicated that hip extensor muscle strength was signifi-
cantly reduced in patients with LBP in comparison to
healthy controls. Furthermore, the impact of strength
imbalances between the right and left hip extensors in
female athletes was analyzed in a prospective cohort
study by Nadler et al. (2001), which included 163 ath-
letes undergoing preparticipation sports physicals.
These findings corroborated ours, demonstrating that
asymmetry of hip extensor strength was linked with
LBP. Although our study did not examine the potential
impact of dominant leg, a previous study
(Abdelmohsen, 2019) found no differences between
the dominant and nondominant sides for all tested hip
muscles among healthy subjects. Reflecting on these
findings, it becomes evident that evaluating hip extensor
strength may be inadequate for understanding or mana-
ging LBP. Indeed, the results of strength disparities
serve to highlight the importance of considering
strength differences as an additional factor.

Functional status and ICF-based category of body
function - subjective measurements

The range of results from PRO measures using NRS,
MAIA, and IPAQ demonstrated a broad spectrum, with
some aligning with previous studies while others diver-
ging. This indicates the variability in how these mea-
sures relate to chronic conditions. The higher NRS
results correlated with diminished functional status,
aligned with previous studies (Gabel, Melloh, Burkett,

PHYSIOTHERAPY THEORY AND PRACTICE . 9

and Michener, 2019; Vaidiené et al., 2024). However,
there were discrepancies in MAIA questionnaire results,
in general, patients with chronic conditions tend to have
lower interoceptive accuracy than healthy controls
(Locatelli et al., 2023). Our study found associations
between enhanced functional status and higher scores
in the subscales of Not distracting and Trusting, as well
as lower scores of Emotional awareness. These findings
emphasize the complex role of interoceptive awareness
in the chronic pain perception as previously documen-
ted in literature (Paolucci et al., 2017). This supports
a nuanced understanding of how chronic LBP patients
experience their condition. In contrast to previous find-
ings (Sribastav et al., 2018), which have indicated
a correlation between sedentary behavior and increased
physical disability, our study did not identify a link
between SFI and physical activity levels. This discre-
pancy could be due to relatively high levels of physical
activity exhibited by our subjects or differences in study
design. For example, Sribastav et al. (2018) included
a broader age range (16-62 years) and a large sample
of 1046 participants, which may have introduced more
variability in physical activity levels. Additionally, con-
cerns about the validity of the IPAQ questionnaire in
chronic LBP population, as discussed by Carvalho et al.
(2017), may also have contributed to the differing
results.

Functional status and personal factors

In accordance with the previous studies, our study
demonstrated that increased age, duration of LBP, and
BMI negatively affect subjective functional status
(Sribastav et al., 2018; Subramanian and Arun, 2017;
Wettstein, Eich, Bieber, and Tesarz, 2019).
Furthermore, another study examining both objective
and subjective functional statuses supported the influ-
ence of age on LBP, indicating a broader impact of aging
on LBP outcomes (Wettstein, Eich, Bieber, and Tesarz,
2019). Our findings contrast with those of Subramanian
and Arun (2017), who established a clear relationship
between LBP and office work experience. This discre-
pancy may be attributed to differences in the study
populations, methodologies, or perhaps variations in
the definition and measurement of “office work experi-
ence.” While we found no studies directly analyzing the
impact of LBP duration on subjective functional status,
the observed association with age (Subramanian and
Arun, 2017) implies that longer LBP duration may wor-
sen the natural decline in function associated with
aging. This highlights the necessity of considering var-
ious demographic and lifestyle variables when under-
standing the influence of LBP on individuals’ functional
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status. It also emphasizes the importance of developing
tailored prevention and intervention strategies for each
subject’s specific needs.

Clinical implications

Our findings indicate that functional status in chronic
nonspecific LBP is influenced by a combination of phy-
sical factors, such as vertebral rotation and muscle
strength imbalances, as well as psychological factors
like pain perception and emotional awareness. This
underscores the importance of a multidimensional
assessment approach for clinicians managing LBP
patients. Rather than focusing solely on structural or
physical symptoms, clinicians should integrate both
objective performance-based and PRO measures into
their evaluations.

By recognizing the interaction between physical and
psychological factors, clinicians can better identify the
contributors to functional impairment in LBP. This
understanding can guide more personalized treatment
strategies, targeting both biomechanical dysfunctions
and psychosocial factors that may worsen the condition.

Study limitations

This study is not without limitations. Firstly, the
absence of an analysis of the SEMG activity of the key
muscles such as the hamstrings and gluteus maximus,
raises some questions that warrant future exploration.
Additionally, this study reports associations without
establishing causality, which limits the ability to draw
definitive conclusions about the nature of the relation-
ships identified. Selection bias may also be present, as
participation was voluntary and may have attracted
individuals with a particular interest in learning about
their health parameters. Moreover, the small sample size
of 102 subjects limits the generalizability of our findings.
Future studies with larger sample sizes are necessary to
confirm our results and expand their applicability to
a broader population. Furthermore, the specific charac-
teristics of our study group, including their physical
activity levels, primarily focused on young office work-
ers, which limits our findings’ applicability to other age
groups and occupational environments. This demo-
graphic focus restricts our understanding of LBP
dynamics in populations with different physical
demands and lifestyle factors. Additionally, the broad
age range of 18-44 years might present challenges in
comparing the experiences of younger and older parti-
cipants, as they may have different risk factors and
experiences related to LBP. Future research should aim
to include a more diverse array of participants,

encompassing various age groups and occupational set-
tings, to verify the universality and applicability of our
results.

CONCLUSION

This study underscores the complexity of chronic non-
specific LBP in young office workers, identifying several
key factors that significantly impact subjective func-
tional status as measured by the SFI. Factors including
vertebral rotation, SEMG activity disparities during hip
extension, hip extension strength disparities, elevated
pain levels, and increased emotional awareness collec-
tively contribute to the multifaceted dynamics of LBP.
These insights highlight the importance of a holistic
biopsychosocial approach, integrating structural, func-
tional, and activity and participation factors as categor-
ized by the ICF model. This approach is crucial for
effectively addressing the varied dimensions of LBP in
clinical practice.
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Abstract

Background

Low back pain is one of the most frequent medical problems caused by different factors. It is
important to evaluate low back pain by choosing the best suited tool for the specific spine
condition and pain severity. The Spine Functional Index (SFl) is a relatively new physical
functioning-related questionnaire that can be used to assess different aspects of daily activi-
ties and movements. The purpose of this study was to cross-culturally adapt the SFI for the
Lithuanian language and to determine its psychometric properties of validity, reliability, con-
struct stability, internal consistency and factor structure.

Methods

The study was designed as a two-stage observational study. Double forward and backward
translations of SF| were performed for cultural adaptation for the Lithuanian language. For
evaluation of psychometric properties, 125 participants with non-specific low back pain
(duration of symptoms > 6 weeks) rated their pain using Numeric Rating Scale, completed
the Lithuanian version of SFl and Oswestry Disability Index. In 3 to 7 days all participants
completed Lithuanian version SFI for the second time. The full sample was employed to
determine internal consistency, test-retest reliability, construct stability, measurement error,
construct validity and factor structure.

Results

There was good internal consistency and reliability with Lithuanian version of SFl as Cron-
bach’s a=0.92 and r = 0.82. Spearman-Brown coefficient was 0.97 representing good con-
struct stability. Measurement error from standard error of the mean (SEM) was 6.96, from
Minimal Detectable Change (MDC) was 16.24. Construct validity between the Lithuanian
version of SFl and Oswestry Disability Index was excellent (p = 0.83), and good between
the SFI and Numeric Rating Scale (p = 0.55). The factor analysis demonstrated a one-factor
solution explaining 35.04% of total variance.
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Conclusion

Lithuanian version of SFl is a new reliable and valid instrument for functional evaluation of
back pain in Lithuanian speaking patients.

Introduction

Non-specific low back pain (LBP) affects patients of all ages. It is a disabling musculoskeletal
condition and a leading contributor to disease burden worldwide [1,2]. According to the data
of the Lithuanian Department of Statistics, the prevalence of lower back disease or other
chronic back problems in 2019 was 30.3%. Comparing age groups, the prevalence was 24.9%
in the 15-64 age group, and 48.2% in the 65+ age group [3]. LBP is one of the most frequent
medical conditions that leads to lost worktime thus causing significant economic impact [4].

LBP can be caused by a variety of factors; it is therefore categorized as a symptom, rather
than a disease. Structural cause of LBP cannot be confirmed in up to 85% of cases. In these cir-
cumstances LBP is defined as non-specific [1,5].

Various clinical tests, scales, and questionnaires are used to evaluate non-specific LBP in
clinical practice as well as in scientific studies [6-11]. Patient-Reported Outcome (PRO) mea-
sures are the tools or instruments (e.g., questionnaires and scales) that are used to measure
patients’ health status directly reported by the patient response [12]. It is an efficient and con-
venient tool assessing disability; therefore, it should be used for evaluation of treatment effec-
tiveness [13]. PRO measures are essential in patient-centered care for LBP, especially when
applying non-pharmacological interventions. This assessment is important to ensure the
patients’ motivation, active involvement, self-management and adherence [14]. Furthermore,
quantification of patients’ feedback can assist therapists while evaluating the function and
symptoms as well as the intervention outcomes [14,15]. Various PRO measurements have cer-
tain advantages and limitations. It is important to choose the tool that is best suited for the spe-
cific condition and pain severity in medical practice as well as in research studies [16].

Oswestry Disability Index (ODI) is considered a “gold standard” for measuring functional
status and disability associated with LBP [17,18]; it is a valid, reliable, and responsive tool, the
most sensitive for evaluation of patients with persistent severe disability. The disadvantages of
ODI includes weaker sensitivity in patients with mild to moderate disability [15] and absence
of questions related to difficulty changing the posture such as from sitting to standing [19].
The Spine Functional Index (SFI) is another PRO tool which evaluates spine-related patient
status and its change over the time. It was recently proposed and validated [20] and since then
gained reputation as a valuable instrument with acceptable psychometric properties and strong
practical characteristics in patients with various degrees of back pain severity [20-26].

To our knowledge, ODI is the only physical functioning-related questionnaire that is trans-
lated, cross-culturally adapted, and widely used in Lithuania [27-30]. For the purpose to com-
plement evaluation set of physical functioning of patients with low back pain we aimed to
translate and cross-culturally adapt the SFI into Lithuanian, and to determine its psychometric
properties of validity, reliability, internal consistency and factor structure. Furthermore, we
aimed to test how this questionnaire reflects the subjective functional status in a group of
young people with mild to moderate or no LBP.
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Materials and methods
Design

The study was designed as a two-stage observational study. The study involved participants
who were patients from the Kaunas Clinics of the Lithuanian University of Health Sciences, as
well as from three private clinics in Kaunas. During Stage 1 translation to Lithuanian language
and cross-cultural adaptation of the SFI was performed. Stage 2 involved evaluation of the psy-
chometric properties of the Lithuanian version (SFI-LT) and a pilot testing of associations
between the SFI-LT and the pain characteristics in a group of young subjects.

Ethical statement

The study was conducted according to the principles of the Declaration of Helsinki and
approved by Kaunas Regional Biomedical Research Ethics Committee (No. BE-2-38). All par-
ticipants were introduced to the study purpose, design, and signed an informed consent.

Stage 1. Translation and cross-cultural adaptation

Permission to start the translation process was obtained from the copyright holder-Elsevier
and Mapi Research Trust-the provider of Clinical Outcomes Assessment.

The SFI translation and cultural adaptation was performed according to the guidelines rec-
ommended by the International Society for Pharmacoeconomics and Outcomes Research
(ISPOR) [31] and by the Mapi Research Trust [32].

The translation and cultural adaptation process followed 4 phases (Fig 1).

Phase 1: Forward translation. Two professional translators, both native Lithuanian speakers
who specialize in medical translation (T1, T2), independently translated the questionnaire.
Consensus of forward translation was reached and considered being equivalent to the original
English language questionnaire. Issues regarding transliteration were documented.

Phase 2: Backward translation. Backward translation was carried out by a professional
translator (T3), a native English speaker who is bilingual in Lithuanian, who had no access to
the original version of the questionnaire. Comparison of the backward version with the origi-
nal version was performed by the local coordinator. There were only a few translation issues
due to linguistic intricacies of both languages. To avoid common errors in sentence construc-
tion in Lithuanian language we made minor changes in wording and used synonyms.

Phase 3: Testing. Eight subjects, five women and three men with chronic LBP, who are
native Lithuanian language speakers were interviewed. Mean age of the subjects was 44.4 years
(range of age 29-87). They did not encounter any difficulties understanding and filling in the
consensus version of the forward translated questionnaire, nor asked for any assistance. As a
result, we accepted consensus version of SFI-LT as the final version.

Phase 4: Proofreading of the third version of the questionnaire was done by a native Lithua-
nian proficient in English. No typographical, spelling or grammatical errors were found.

Stage 2. Psychometric investigation

Patients meeting the inclusion criteria at a university hospital and three private clinics in Kau-
nas were enrolled in the study. They were asked to complete the SFI-LT and ODI-LT question-
naires and evaluated their pain intensity using 11 point Numeric Rating Scale (NRS). Patients
were asked to complete SFI-LT questionnaire for a second time after 3 to 7 days for the pur-
pose to evaluate the test-retest reliability.

To ensure accurate and comprehensive data collection, assistance was made available to all
participants for any queries or clarifications regarding the questionnaire items.
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| English (original) version of SFI

T1 forward translation into
Lithuanian language thuanian language

First SFI-LT version

Second SFI-LT version

195844

Conceptual and semantic
equivalence to original version

Final version of SFI-LT

Approved by proofreader

Final validity and reliability testing
(N=125)

Fig 1. Flow chart of Spine Functional Index translation and cross-cultural adaptation process. T1 —translator 1, T2
—translator 2, T3 -translator 3, SFI-Spine Functional Index, N-number of participants, SFI-LT-Spine Functional
Index-Lithuanian version (modified from [16] under a CC BY license, printed with permission from Elsevier, original
copyright 2019).

https://doi.org/10.1371/journal.pone.0299719.9001

Inclusion/Exclusion criteria. The inclusion criteria: age > 18 years, duration of LBP for
at least 6 weeks, native speakers of Lithuanian. Exclusion criteria: identified structural causes
of the spine (e.g., facet osteoarthritis, herniated disk, fracture, etc.), inflammatory disease, neu-
rological disease, or any metabolic disorder that may affect low back area, pregnancy, and use
of analgesics or myorelaxants in the last 12 hours.

Study instruments. The Spine Functional Index. The SFI is a single facture structure,
25-item questionnaire which was used to assess the spine-related subjective functional status
on everyday activities. The items of the questionnaire include various questions about daily life
activities such as the ability to take care of oneself, ability to rest, socialize, work or move. This
questionnaire has three response options: “No” (0 points), “Partially” (0.5 points) and “Yes” (1
point). The final score is calculated by summing the scores of all 25 items, multiplying it by 4
and then subtracting it from 100 to generate a percentage score between 0% to 100% (100% =
no disability). Two missing responses are permitted [20]. Several studies demonstrated strong
psychometric properties of the SFI, that includes good construct validity, internal consistency,
reliability, responsiveness, and measurement error [20-26].

The Oswestry Disability Index. ODI was used to assess low back pain related disability. The
ODI questionnaire includes measurement of 10 items: pain intensity, personal care, lifting,
walking, sitting, standing, sleeping, sexual life, social life, and traveling. Each item is rated on a
scale from 0 (no restriction due to LBP) to 5 (major restrictions due to LBP). ODI is scored by
summing the items and multiplying them by 2. This number is considered as a percentage of
the patient’s subjective disability [17].
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Numeric rating scale. NRS is a pain measuring unidimensional tool. It is a subjective
patient’s interpretation of the pain experience and assessment in a pain intensity scale from 0
to 10, where zero stands for “no pain” and maximum value stands for “highly intense pain”
[16]. The NRS demonstrates positive and significant correlations with other measures of pain
intensity and sensitivity to treatments that are expected to affect pain intensity [33].

Additionally, we collected key demographic and clinical information from the participants
through a self-report method. Specifically, we gathered data on their age, as well as frequency
and duration of low back pain experienced by the participants.

Sample size. Calculation of a minimum sample size for this validation study was based on
the outcomes from the original study as well as other language validation studies. For an 80%
likelihood of detecting differences allowing 15% attrition with p < 0.05, a minimum sample of
110 participants is required (reliability, n > 45; concurrent criterion validity, n > 106)
[20,21,24-26]. For factor analysis, recommended minimum ratio is five participants per item
[34]. The sample of this study and LBP characteristics are presented in Table 1.

The pilot SFI-LT testing in a group of young subjects. The inclusion criteria for the
SFI-LT testing were the same except the age between 18-45 years and working conditions—
only office workers working in a sitting position at least 30 hours per week for not less than 1
year.

Statistical analysis. The data were analyzed using Statistical Package for the Social Sci-
ences (SPSS) Version 27 Software for MacOS (IBM, Armonk, NY, USA).

Descriptive statistics were used to describe demographic data of the study population and
pain duration. One-sample Kolmogorov-Smirnov test was used for normality testing. Data did
not match normal distribution, therefore, a non-parametrical Wilcoxon and Mann-Whitney
tests were applied for statistical analysis. Results are presented as means with their correspond-
ing confidence interval, as well as in both absolute and percentage frequencies.

Corrected significance level set at p < 0.05 for all analyses.

Reliability analysis. For assessing reliability, our approach encompassed several dimen-
sions. The internal consistency was determined by Cronbach’s o coefficient and item-total corre-
lations. The Cronbach’s o values of 0.70-0.95 were considered of good internal consistency [35].

Test-retest reliability was performed using the intra-class correlation (ICC). All participants
completed the SFI-LT twice with an interval of 3 to 7 days to assess reliability. Reliability was
considered as good when ICC > 0.70 [35]. We also incorporated the Spearman-Brown calcula-
tion to further assess the stability of our questionnaire over time; the value of 0.80 and above
identified adequate construct stability, while 0.90 and above-good construct stability of the
questionnaire [36].

In addition, measurement error was determined from the MDC 90 analysis [37]. Standard

error of measurement (SEM) was calculated using the formula: SEM = SD/(1 — r), where

Table 1. Study sample and characteristics of low back pain.

Characteristic | Cases (%) | Age (years) Mean [95% | Pain duration (years) Mean Pain frequency: less than 3 days/ Pain frequency: 3 or more days/
CI] [95%CI] week (%) week (%)
Study sample 125 44.6 [42.1,47.1] 7.0 [5.5,8.5] 72 (59.5%) 49 (40.5%)
(100%)
Male 38 43.839.6,48.7) 10.2 (6.6, 13.9) 26 (21.5%) 10 (8.3%)
(30.4%)
Female 87 44.9 [41.7,47.8] 5.6[4.3,7] 46 (38%) 39 (32.2%)
(69.6%)
Abbreviations: %-percentage points, 95%CI- 95% Confidence Interval for Mean.
https://doi.org/10.1371/journal.pone.0299719.t001
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SD is the standard deviation of the measurement and r is the reliability coefficient for the test
and Pearson’s correlation coefficient between test and retest values.

Validity analysis. The validity of the questionnaire was assessed through several methods.
Construct validity was determined by calculating the Spearman’s correlation p between the
SFI-LT, ODI-LT and NRS. Correlation when 0.81-1.0 was considered as excellent, between
0.61-0.80 very good, between 0.41-0.60 good, between 0.21-0.40 fair, and between 0-0.20
poor [38]. All PRO measurements were performed during the same visit.

Additionally, the floor and ceiling effect which is described as a percentage of the sample
achieving the highest or the lowest possible scores was evaluated. The percentage of maximum
or minimum scores higher than 15% fails to meet standards [35].

Factor structure was analyzed using exploratory factor analysis (EFA). The loading suppres-
sion for the maximum likelihood extraction (MLE) was at 0.3 [39]. A-priori extraction require-
ments were as follows: scree plot inflection, Eigenvalue > 1.0 and variance > 10% [34].

Corrected significance level set at p < 0.05.

Results
Stage 1. Translation and cross-cultural adaptation

Translation process went smoothly without difficulties. Minor modifications were imple-
mented to the formulation of some questions based on cultural relevance. We encountered the
most difficulty translating the word “affected” (questions 9, 13, 16, 20) which in Lithuanian
language may not be interpreted correctly if translated verbatim. A specialist in the Lithuanian
language, T1, T2 translators and a bilingual professor in medicine agreed to accept T1 transla-
tion by choosing the phrase “more difficult.”

No patients reported problems or difficulties comprehending and completing the SFI-LT.
There were no unanswered items in SFI-LT. As a result, the SFI was successfully translated
into the Lithuanian language and cross-culturally adapted.

Stage 2. Psychometric investigation

Results of PRO measurements. SFI-LT, ODI-LT and NRS results are presented in
Table 2. The SFI-LT results are presented equated to ODI-LT (subtracted from 100). The per-
centage of disability was statistically significantly higher in SFI-LT questionnaire than in
ODI-LT (z = -9.19, p < 0.001). There was no statistically significant difference between male
and female in SFI-LT results (z = -1.28, p = 0.20), as well as in ODI-LT results (z = -1.10,

p =0.27). The Mean [95%CI] of SFI-LT scores in males was 28.3 [21.6, 35.9], in females 32.5
[28.2, 37.4], whereas the mean [95%CI] of ODI-LT scores in males was 12.7 [9.6, 16.1] and
14.8 [12.7,17.3] in females.

Reliability analysis. Internal consistency. The SFI-LT internal consistency was excellent

with Cronbach’s .= 0.92 (N = 125).

Table 2. Results of all patient reported outcome measurements.

PRO tool (value) Mean [95%CI]
NRS (0-10) 4.5[4.2,4.9]

ODI-LT (0-100%) 14.3 [12.5,16.2]

SFI-LT (0-100%) 31.6 [27.8, 35.4]

Abbreviations: PRO-Patient Reported Outcome, NRS-numeric rating scale, ODI-LT-Oswestry Disability Index-

Lithuanian version, SFI-LT-Spine Functional Index-Lithuanian version, 95%CI- 95% Confidence Interval for Mean.

https:/doi.org/10.1371/journal.pone.0299719.t002
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Item-total correlations ranged from 0.29 to 0.73 (Table 3).

Stability in time. Test-retest correlation with 3 to 7 days interval showed good construct sta-
bility of the SFI-LT. The correlation (Spearman-Brown coefficient) between responses of the
two surveys was 0.97.

Test-retest reliability and measurement error. The value of ICC for the entire group was 0.82
(CI'ranged from 0.75 to 0.87) which represents good reliability. Measurement error from SEM
was 6.96, from MDC was 16.24.

Validity analysis. Construct validity. Construct validity between the SFI-LT and ODI-LT
was excellent (p = 0.83) and good between the SFI-LT and NRS (p = 0.55).

Floor and ceiling effects. The floor and ceiling effects were not detected in any of the PROM
questionnaires. The minimum score was noted in 8 persons (6.4%) in the ODI-LT question-
naire and was not present in SFI-LT.

Factor structure. The correlation matrix for the SFI-LT was determined as suitable from the
Kaiser-Meyer-Olkin (KMO = 0.87) and Bartlett’s Test of Sphericity (p < 0.001). In initial anal-
ysis, Eigenvalues for six factors were > 1, although only one factor accounted for more than
10% variance (35.04%) (Table 4). The Scree Plot inflexion occurred at the second point (Fig 2).
The item loading for the one-factor solutions for the MLE method are shown in Table 5. Con-
sidering these three criteria, a unidimensional structure of the questionnaire is the most
applicable.

Table 3. Reliability statistics for the Spine Functional Index.

Question Item Item-Total Correlations o If Item Deleted o
1 Stay at home 0.31 0.92
2 Change positions 0.57 0.92
3 Avoid heavy jobs 0.43 0.92
4 Rest more often 0.57 0.92
5 Ask others to do things for me 0.38 0.92
6 Pain most of the time 0.5 0.92
7 Difficulty while lifting and carrying 0.6 0.92
8 Appetite is affected 0.31 0.92
9 Affected walking, normal recreation, sport activities 0.69 0.91
10 Difficulty with household and family duties 0.71 091
11 Sleep less well 0.55 0.92
12 Need of assistance with personal care 0.29 0.92
13 Affected daily activity 0.6 0.92
14 More irritable 0.48 0.92
15 Feel weaker or stiffer 0.73 0.92
16 Transportation independence is affected 0.56 0.91
17 Get dressed more slowly 0.39 0.92
18 Difficulty moving in bed 0.59 0.92
19 Difficulty concentrating, reading 0.36 0.92
20 My sitting is affected 0.48 0.92
21 Difficulty getting in and out of chair 0.59 0.92
22 Stand only for short periods of time 0.57 0.92
23 Difficulty squatting, kneeling 0.66 091
24 Difficulty reaching down 0.66 091
25 Go upstairs slower or use a rail 0.72 0.91
Total 0.92

https://doi.org/10.1371/journal.pone.0299719.t003
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Table 4. Cumulative variance explained by all the p

Question Initial Eigenvalues Extraction Sums of Squared Loadings
Total % of Variance Cumulative % Total % of Variance Cumulative %
1 8.759 35.037 35.037 8.759 35.037 35.037
2 1.803 7.210 42.248 1.803 7.210 42.248
3 1.552 6.207 48.454 1.552 6.207 48.454
4 1.492 5.969 54.423 1.492 5.969 54.423
5 1.205 4.821 59.245 1.205 4.821 59.245
6 1.174 4.697 63.942 1.174 4.697 63.942
7 940 3.760 67.703
8 822 3.287 70.990
9 790 3.158 74.148
10 724 2.896 77.044
11 629 2515 79.559
12 587 2.349 81.908
13 568 2272 84.180
14 533 2.131 86.312
15 484 1.934 88.246
16 454 1.816 90.062
17 352 1.410 91.471
18 .340 1.360 92.832
19 330 1.320 94.152
20 301 1.205 95.356
21 267 1.067 96.423
22 .261 1.044 97.467
23 244 975 98.442
24 .205 819 99.261
25 185 739 100.000

https://doi.org/10.1371/journal.pone.0299719.t004

The pilot SFI-LT testing in young subjects

Eighty-seven subjects, 32 males (Mean [%95CI] of age 31.0 [28,7, 33.33] and 55 females (Mean
[%95CI] of age 32.2 [30.43, 34.05] participated in the SFI-LT testing. The results of the SFI-LT,
NRS and LBP duration are presented in Table 6. There were no statistically significant differ-
ences between gender and SFI-LT or NRS. Statistically significant difference was found in LBP
duration between males and females.

Out of all the subjects who evaluated LBP with zero points, 16 (69.6%) subjects scored 100%
(no disability) on the SFI-LT, whereas 3 (13%) of them scored 98%, 2 (8.7%) scored 94% and 2
subjects (4.3%) scored 92% and 86% respectively.

Correlations of SFI-LT with NRS and duration of LBP were statistically significant
(p < 0.05). Correlation between SFI-LT and NRS showed very good, (R = 0.68) relationship.
Good relationship was found between SFI-LT percentage score and duration of LBP
(R=0.47).

Discussion

The primary purpose of this study was to translate, cross-culturally adapt, and validate the SFI
in the Lithuanian language. The SFI-LT proved to be valid and reliable questionnaire with a
good internal consistency for evaluation of functional status in low back pain patients. The
original version of the SFI was created in English [20]. This questionnaire was cross-culturally
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Fig 2. The scree plot supported a one-factor solution.

https://doi.org/10.1371/journal.pone.0299719.9002

adapted and validated in several languages and cultures: Spanish, Turkish, Korean, Chinese,
Persian and Polish [21-26]. Cronbach’s alpha is designed to assess the internal consistency of a
scale, which is expressed as a number between 0 and 1. Internal consistency refers to the inter-
relationship of all the test items, as all the test items measure the same concept. The acceptable
values of alpha are ranging from 0.70 to 0.95 [40]. Comparing our results with other studies,
the Cronbach’s o in our study represented perfect internal consistency and was slightly higher
o= 0.92 (0.91-0.92) than in other studies, e.g., English o = 0.91 [20], Spanish o = 0.85 (0.80-
0.88) [21], Turkish o = 0.85 (0.80-0.85) [26], Persian o = 0.80 (0.78-0.82) [25], Chinese o. =
0.91 (0.80-0.95) [22], Korean o = 0.88 [23], and Polish o = 0.90 (0.70-0.95) [24].

Corrected item-total correlations in this study ranged from 0.29 to 0.73, that indicates good
discrimination of the questions. Similar results were found in previous studies: corrected item-
total correlations in the Chinese study ranged from 0.31 to 0.69 and from 0.28 to 0.58 in the
Persian study.

Although the test-retest reliability value of ICC over 0.70 is considered excellent [35], results
in our study (ICC = 0.82) were lower than in other studies: English ICC = 0.98 [20], Spanish,
Chinese and Persian, where ICC = 0.96 [21,22,25], also Turkish ICC = 0.93 [26], Korean
ICC = 0.94 [23] and Polish ICC = 0.97 [24]. It is worth noting that participants in our study
had chronic non-specific LBP, which usually is more stable for one week periods than acute
pain, therefore higher ICC result could be predicted. Lower ICC result in our study could be
explained by the influence of a more homogenous group of subjects as already noticed by
other authors [41]. It might be influenced by the cultural specifics, re-test period timing (in
English study the second examination was performed on day 3 only), or differences in sample
sizes (in our study all 125 participants completed the SFI-LT for a second time, whereas in Per-
sian version a subgroup of 31 participants, in Spanish study- 51 participants completed SFI for
the second time).

In our study, Spearman-Brown coefficient of the SFI-LT was 0.97, that means good con-
struct stability, nevertheless the SFI-LT demonstrated higher error values (SEM = 6.96 and
MDC = 16.24%) than the previous studies [20,21,24-26]. This could be associated with a high
variation in the SD of baseline presenting scores, cultural or geographic specifics of the
sample.
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Table 5. Factor loading items for the one-factor solution.

Question Item Factor loading Mean [95%CI]

1 Stay at home 345 0.21 [0.2,0.3]
2 Change positions 464 0.62 [0.6, 0.7]
3 Avoid heavy jobs 494 0.4 [0.3,0.5]

4 Rest more often 490 0.34 [0.3,0.4]
5 Ask others to do things for me 397 0.26 [0.2, 0.3]
6 Pain most of the time 507 0.36 [0.3,0.4]
7 Difficulty while lifting and carrying .530 0.37 (0.3, 0.4]
8 Appetite is affected 354 0.1[0.1,0.1]

9 Affected walking, normal recreation, sport activities 595 0.4 [0.3, 0.5]

10 Difficulty with household and family duties 615 0.34 (0.3, 0.4]
1 Sleep less well .508 0.34[0.3,0.4]
12 Need of assistance with personal care 462 0.04 [0.0, 0.1]
13 Affected daily activity .580 0.12[0.1,0.2]
14 More irritable 520 0.27 [0.2,0.3]
15 Feel weaker or stiffer 653 0.42 [0.4, 0.5]
16 Transportation independence is affected 546 0.17 [0.1, 0.2]
17 Get dressed more slowly 524 0.1[0.1,0.1]

18 Difficulty moving in bed 613 0.22[0.2,0.3]
19 Difficulty concentrating, reading 375 0.12[0.1,0.2]
20 My sitting is affected 479 0.36 [0.3, 0.4]
21 Difficulty getting in and out of chair .581 0.24[0.2,0.3]
22 Stand only for short periods of time 514 0.3[0.2,0.4]

23 Difficulty squatting, kneeling 622 0.36 [0.3, 0.4]
24 Difficulty reaching down 576 0.36 [0.3, 0.4]
25 Go upstairs slower or use a rail 672 0.31 0.2, 0.4]

Abbreviations: 95%CI- 95% Confidence Interval for Mean.

https://doi.org/10.1371/journal.pone.0299719.t005

Results of our study demonstrated excellent construct validity between the SFI-LT and
ODI-LT (p = 0.83) and good between the SFI-LT and NRS (p = 0.55). SFI and ODI both evalu-
ate pain related functional restriction, while NRS is a pain evaluation scale, therefore higher
correlation between SFI and ODI could be expected. We found three studies using ODI ques-
tionnaire for evaluation of construct validity. In the Chinese study correlation was good (p =

Table 6. Results of the SFI-LT, NRS and LBP duration.

Characteristic SFI-LT (0-100%) NRS (0-10) LBP duration (years)
Mean [%95CI] Mean [%95CI] Mean [%95CI]
All 83.4 [80.1,86.7] 23(1.8,2.7) 6.0 [4.6,7.5]
Male 85.2[79.6,90.7] 2.1[1.3,2.8] 6.7 [4.1,9.3]
Female 82.3[78.1, 86.5] 2.4[1.8,3.0] 5.6[3.9,7.4]
Z value 1128 219 -0.34
P value 0.2 0.03 0.73

Abbreviations: SFI-LT-Spine Functional Index-Lithuanian version, NRS-numeric rating scale, LBP-low back pain.

95%CI- 95% Confidence Interval for Mean, %—percentage points.

https:/doi.org/10.1371/journal.pone.0299719.t006
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0.58), in Turkish-very good (p = 0.71), in Polish-excellent (p = |0.82|). In Persian, Turkish,
and Korean studies the correlations of SFI with another PRO assessment tool-Roland-Morris
questionnaire were presented as follows: p = 0.64 (very good), p = 0.58 (good) and 0.75 (very
good). In the original study as well as in the Turkish and Korean studies a different back pain
associated functional scale-the Functional Rating Index (FRI) was used. In the original study
the correlation of the SFI with FRI was excellent (p = 0.85), in other studies the correlation was
good, i.e., p = 0.60 in the Turkish study and p = 0.57 in the Korean study.

Participants in our study were experiencing chronic low back pain, which generally affects
functional status in everyday activities. If the floor effect would be exhibited, that might mean
that the questionnaire is not sensitive enough in detecting the limitations of functional status
and the data cannot score below the limit. On the contrary, ceiling effect means that the mea-
surement cannot exceed the limit. Results of our study as well as previous studies [20-26] pre-
sented no floor or ceiling effects of the SFI. A total value of 0% of ODI-LT questionnaire score
in our study occurred in 6.4% of cases thus cannot be considered as a floor effect as it pre-
sented in less than 15%. The appearance of floor effects of ODI was noted in a few previous
research studies [42-44].

Exploratory factor analysis was chosen based on experience of previous studies using it
when the sample is insufficient for confirmatory factor analysis. Using exploratory factor anal-
ysis, six factors were identified that explains 63.94% of variance. The results of this study sup-
ported previous ones; one-factor structure was the most reliable with the SFI questionnaire, as
only one factor had a variance of more than 10% [21,25,26]. All items have sufficient item load-
ings presenting a solid one-factor structure.

We also tested the final version of SFI-LT in young people with mild to moderate or no
pain. We investigated young office workers who are sitting for long periods and frequently
complain about low back problems. The results showed that SFI-LT is a purposeful tool for
evaluation of functional status affected by LBP in young people with not severe pain. Results of
this study demonstrated very good relationship between NRS and SFI-LT. Nevertheless, in
31.4% of all young subjects SFI-LT could detect functional limitations in daily life activities
due to the spine problems although they scored LBP as 0 on NRS.

Study limitations and strengths

Our study was limited to evaluation of low-back patients only and lacked patients with pain in
other regions of the spine. To our knowledge, there are no valid, translated, and cross-cultur-
ally adapted questionnaires into Lithuanian language for cervical functional status evaluation
(e.g., Neck Disability Index), or other similar functional status-related tools, such as Roland-
Morris questionnaire, Quebec Back Pain Disability Scale or Functional Rating Index. The ODI
is mostly targeted for evaluation of functional disability secondary to LBP [17], therefore we
were constrained to the possibility of studying patients with LBP.

In our study’s methodology for assessing test-retest reliability, we followed a protocol con-
sistent with other validation studies of the SFI, where retesting was performed using only the
SFI questionnaire itself [21,25,26]. We did not inquire directly about changes in patients’ con-
ditions between the initial and subsequent administration of the questionnaire. This approach
relies on the assumption that within the short timeframe between tests (3 to 7 days), significant
clinical changes in a chronic condition such as non-specific low back pain are unlikely. How-
ever, we acknowledge that this does not account for the possibility of acute fluctuations in
symptoms or changes in patient condition that could occur within the retest interval.

Furthermore, confirmatory factor analysis (CFA) usually is used for factor structure clarifi-
cation. For CFA, sample size must be five to ten times bigger than with EFA; this would require
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at least 400 participants for 25-item questionnaire clarification of factor structure [41,45]. This
was beyond the scope of this study and thus it was not performed. The strengths of this study
include the use of standardized methods for cross-cultural adaptation and psychometric
investigation.

Future considerations

Future research should focus on a broader evaluation of the SFI-LT, particularly in relation to
specific spinal regions and in diverse patient groups, such as those recovering from spine sur-
gery or experiencing acute pain. It’s also crucial to assess how well the SFI-LT can monitor
patient changes over time, which is essential for understanding its effectiveness in showing
treatment impacts for back pain.

Enhancing the test-retest reliability of the SFI-LT in future studies is another key area. This
can be achieved by directly asking about the stability of the patient’s condition. Additionally,
implementing supplementary methods, like a brief interview or a follow-up questionnaire,
could effectively track any interim changes in symptoms or functional status. These methods
would specifically aim to identify any significant clinical changes since the initial assessment.

Furthermore, it is important to explore the application of the SFI-LT across different socio-
demographic groups.

Conclusions

The newly translated and validated SFI-LT is a new reliable and valid PRO instrument for
functional evaluation of back pain in Lithuanian speaking patients. It incorporates supportive
psychometric values of validity, reliability, internal consistency, and factor structure. The
results of this study are comparable with the results of the original study and with other SFI
validation and cross-cultural adaptation studies.
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Jusy jzvalgos, atsidavimas ir gebéjimas padrgsinti tuomet, kai to labiausiai
reikéjo, buvo nejkainojami.

Taip pat reiskiu didziule padéka savo darbo konsultantei doc. dr. Agnei
Slapsinskaitei-Dackevicienei uz vertingas zinias, nuolating komunikacija, pa-
laikyma ir profesionalias diskusijas, kurios padéjo geriau suprasti mokslinio
tyrimo subtilybes.

Esu dékinga visai LSMU Sporto medicinos klinikos komandai uz pagalba
organizuojant tyrimg ir siekiant kuo aukstesniy disertacijos kokybés standar-
ty. Ypatingai dékoju doc. dr. Vilmai Tamulionytei uz nejkainojamg pagalba,
palaikyma bei dosny ziniy ir patirties dalijimasi, kuris praturtino mano moks-
linj kelig. NuoSirdus aciti lekt. Vidmantui Zaveckui, j kurj galéjau kreiptis bet
kuriuo metu ir visada sulaukdavau ne tik giliy konsultacijy, bet ir nuoSirdzios,
besalygiskos paramos. Jisy motyvacija, kantrumas ir geb¢jimas padrasinti
tapo atrama visos doktorantiiros metu.

Dékoju LSMU Mokslo centrui uz finansing parama, kuri suteike galimy-
be dalyvauti tarptautiniuose moksliniuose renginiuose, plésti akiratj ir jgyti
naujy ziniy. Taip pat esu dékinga uz pagalbg paskirstant darbus studijy metu,
leidusia suderinti akademinj augima su praktine veikla.

Reiskiu dékingumg LSMU akademinei bendruomenei, ypac tiems, kurie
skyre savo laika ir pastangas planuojant Sio tyrimo eiga, teiké vertingas jZval-
gas ir prisid¢jo prie jo dizaino formavimo. Jisy patarimai ir palaikymas buvo
svarbiis vedant mane per mokslinio pazinimo kelig.

Nuosirdziai dékoju savo Seimai ir draugams, kurie ne tik tikéjo manimi,
bet ir kantriai palaiké visg §j laikg. Suprato, kiek daug laiko skyriau moks-
lams, ir leido man pasinerti j §ig sudétinga, bet be galo jdomia kelione. Jusy
meilé, tikéjimas ir neiSsenkanti parama buvo ramstis, padéjes nepasiduoti ir
siekti uzsibrézty tiksly.

Sis darbas — ne tik mano pastangy rezultatas, bet ir daugelio Zmoniy, kurie
prisidéjo, palaiké, skatino ir jkvépé, atspindys. Be jiisy visy, $i kelioné biity
buvusi gerokai sudétingesne. Esu be galo dekinga uz jiisy pagalba, palaikyma
ir tikéjimg manimi.
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