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SANTRUMPOS

AMY1 — seiliy alfa amilazg koduojantis genas.

AMY1 KS — seiliy alfa amilaze koduojancio geno kopijy skaicius.
GERL - gastroezofaginio refliukso liga.

IgA — imunoglobulinas A.

KMI - kiino masés indeksas.

KPI — karioziniy, plombuoty, iSrauty danty indeksas.

KPIP - karioziniy, plombuoty, iSrauty danty pavirsiy indeksas.
NPS — nestimuliuota pilna sialometrija.

nSS — neautoimuninis sausasis sindromas.

NVNU - nesteroidiniai vaistai nuo uzdegimo.

PNS — parasimpatiné nervy sistema.

PI — pasikliautinieji intervalai.

ppm — angl. parts per million, liet. milijoniniy daliy matavimo vienetas.
PSO — Pasaulio sveikatos organizacija.

PSP] — pirminé sveikatos priezitiros jstaiga.

PSS-10 — klausimynas, vertings patirtg stresa.

SS — Sjogreno sindromas.

SsAA — seiliy alfa amilazé.

SN — standartinis nuokrypis.

SNS — simpatiné nervy sistema.

SR - santykiné rizika.

V — aritmetinis vidurkis.

VAS - vizualioji analoginé skalé.

vs. — tarpt. versus, naudojamas tekse, kai vienas pozymis lyginamas su kitu.

ZIV — zmogaus imunodeficito virusas.
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1. IVADAS
1.1. Moksliné problema

Vyraujant ryskioms visuomenés sen¢jimo tendencijoms ir ilgéjant individy
gyvenimo trukmei, burnos sausumas, daug prisidedantis prie burnos ligy
rizikos, tampa vis aktualesné problema pasaulyje (Han ir kt., 2015; Barbe ir
kt., 2018; Phuu ir kt., 2018; Rudnicka ir kt., 2020). Prognozuojama, kad 2050-
aisiais pasaulio gyventojy bus padaugéje 120 proc. ir vyresniy nei 60 mety
asmeny skaicius padidés dvigubai, todél moksliné bendruomené ir sveikatos
priezitiros sistemos turi uztikrintai ruostis Siems pokyc¢iams (United Nations,
Department of Economic and Social Affairs, Population Division, 2019;
Johansson ir kt., 2022). Manoma, kad kai kurios burnos sausumo biklés gali
paveikti net iki 80 proc. populiacijos (Miiller ir kt., 2023). Vis dar néra jokiy
duomeny apie burnos sausumo biikliy paplitimg Lietuvos populiacijoje, nors
tokia informacija svarbi planuojant burnos ligy valdymo strategijas Lietuvoje.
Zinoma, kad tiek burnos sausumas, tick kai kurios burnos ligos, tokios kaip
danty éduonis ar létinis periodontitas, koreliuoja su asmens amziumi ir yra
glaudziai susijes su asmens gyvenimo kokybe, tad efektyvus jy valdymas yra
svarbus siekiant uztikrinti sveika senéjimg (Bernabé ir kt., 2014; Johansson ir
kt., 2019, Head ir kt., 2021).

Suvaldyti burnos sausuma ir jo pasekmes nelengva tiek burnos prieZzitiros
specialistams, tiek juos patiriantiems asmenims, nes tai apima itin placias
sritis: sisteminiy priezas¢iy kontrole, simptomy palengvinima, odontologiniy
ir letiniy ligy prevencija (Ngo ir kt., 2015). Nors mokslininkai $ia tema domisi
jau seniai, dauguma jy sitlomy priemoniy gali tik laikinai sumazinti
patiriamus nemalonius simptomus, o efektyvaus gydymo apskritai néra
(Wolff ir kt., 2017; Talha ir kt., 2019). Be to, nors zinoma, kad burnos
sausumo biiklémis sergantys asmenys turi didesne rizika sirgti ir burnos
ligomis, vis dar triksta apibendrinan¢iy duomeny, kuriomis burnos ligomis
linke sirgti skirtingas burnos sausumo formas patiriantys asmenys. Tokios
zinios leisty kryptingiau organizuoti asmeny, serganciy burnos sausumu,
odontologing priezitira.

Atskira problematika aktuali sergantiesiems Sjogreno sindromu.
Sjogreno sindromas, kitaip vadinamas autoimuniniu sausuoju sindromu, yra
kompleksiné buklé, kuri pasireiskia neigiamais klinikiniais simptomais
visame organizme, ypac ryskiai atsiskleisdama sausumo pozymiais burnoje.
Nepaisant didelio mokslinés ir klinicisty bendruomeniy susidoméjimo,
ankstyvosios ligos diagnostikos klausimas vis dar kelia daug neaiskumy. Siuo
metu liga diagnozuojama vidutiniSkai po SeSeriy mety nuo simptomy
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pasireiskimo pradzios (Douglas ir kt., 2018). Toks ilgas diagnozavimo
laikotarpis gali turéti neigiamy pasekmiy Zmogaus sveikatai, jskaitant burnos
sveikata. Odontologai galéty biiti pirmieji, kurie pastebi budingus simptomus
arba girdi pacienty skundus (Patel ir kt., 2014; Douglas ir kt., 2018), taiau jy
potencialas diagnozuojant létines ligas dar nejvertintas.

Zinoma, kad dauguma burnos ligy yra salygotos tick asmens jgimty
ypatybiy, tiek elgsenos. Pavyzdziui, danty éduonis, kuriuo sirgti neabejotinai
linkg asmenys su burnos sausumu, yra kompleksiné daugiaveiksné liga, ir,
norint geriau suprasti jos aktyvuma lemiancius veiksnius, biitina atsizvelgti |
asmens burnos biofilmo kontrolés ypatybes, dietos jprocius bei seilétekio,
genetines ir imunologines ypatybes (Laputkova ir kt., 2018; Ahmad ir kt.,
2022). Daugelyje studijy, analizuojanciy serganciyjy burnos sausumu burnos
sveikata, pasigendama kompleksinio poziiirio. Néra tyrimy, kurie lyginty su
burnos sveikata susijusig elgseng tarp skirtingas burnos sausumo bukles
patirian¢iy asmeny. Yra zinoma, kad individai turi nevienoda polinkj i ligy
i§sivystyma ir jis priklauso nuo jy socialinés aplinkos, gyvenimo salygy,
higienos jprociy ar turimy su sveikata susijusiy ziniy (Velazquez-Cayon ir kt.,
2022). Svarbu atlikti iSsamesnius tyrimus, kad biity i$siaiskinti skirtumai tarp
individualios burnos priezidiros, mitybos ir streso valdymo praktiky. Sie
veiksniai, tikétina, turi didziausia jtakg burnos ligy vystymuisi. Svarbu
iSnagrinéti sritis, kuriose jmanoma modifikuoti Siuos veiksnius taikant jvairias
strategijas, kad bty skatinamas norimy elgesio pokyciy jgyvendinimas. Tai
yra svarbi priemoné siekiant pagerinti burnos sveikatg ir ligy prevencija.

Llena-Puy ir bendraautoriy 2006 mety publikacijoje buvo teigiama, kad
tiek kiekybiniai, tiek kokybiniai seilétekio pokyciai yra svarbiis burnos ligy
aktyvumui (Llena-Puy ir kt., 2006), taCiau pastaruosius desSimtmecius daugiau
démesio buvo skiriama hiposalivacijos temai. Siuo metu vis daugiau autoriy
svarsto, kad kokybiniai seilétekio poky¢iai gali biiti net svarbesni vertinant
danty ligy rizikas (Molania ir kt., 2017; Berman ir kt., 2019; Winter ir kt.,
2021).

Yra zinoma, jog asmens dieta yra vienas i§ keliy esminiy veiksniy,
salygojanéiy burnos ligas. Si disertacija akcentuoja potencialig seiliy alfa
amilazés (sAA) jtaka burnos sausumo, burnos ligy vystymuisi ir su tuo
susijusiy komplikacijy, jskaitant danty éduonj ir kitas burnos sveikatos
problemas, riziky vertinimui. Zinoma, kad fermentas seiliy alfa amilazé yra
vienas pagrindiniy baltymy, randamy seilése. Sis fermentas dalyvauja ne tik
zmogaus virSkinimo procese, bet ir formuojant mikrobiotos kompozicija
(Kiba ir kt., 2005; Parsaie ir kt., 2022). Sis baltymas yra itin priklausomas nuo
mitybos jproCiy. Irodyta, kad populiacijose, kuriose istoriskai buvo
naudojama daugiau krakmolingy produkty, vyrauja didesnis sAA koduojancio
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geno (AMY1) kopijy skaicius, kuris daugelyje tyrimy siejamas ir su didesne
baltymo koncentracija seilése (Mandel ir kt., 2012). Nustatyta, kad sAA
baltymo koncentracija koreliuoja su patiriamu stresu, kuris savo ruoztu
neabejotinai daro jtaka burnos sausumo bikliy aktyvumui (Cozma ir kt.,
2017). Aptikta, kad sAA gali biiti reikSminga ir létiniy ligy, pavyzdZziui,
kardiometaboliniy ligy, patogenezéje, teikiant pirmenybg tam tikrai mitybai ir
dalyvauti skatinant seiliy sekrecijg (Hariharan ir kt., 2021). Vis délto dar néra
aisku, kokiais mechanizmais sAA dalyvauja su burnos sausumu susijusiy
bukliy patogenezéje ir kaip prisideda prie rizikos sirgti burnos ligomis. Jei
buty aptiktos reikSmingos AMY1 kopijy skaiciaus (AMY1 KS) variacijy
sasajos su burnos sausumo biuklémis, tai galéty buti kaip genetinis biozymuo
ankstyvam potencialiy serganciyjy identifikavimui bei komplikacijy
prevencijai.

1.2. Tyrimo tikslas ir uzdaviniai

Darbo tikslas — istirti burnos sausumo biikliy epidemiologinius ir
klinikinius rodiklius, individo elgsenos ir streso veiksnius bei iSsiaiskinti jy
sasajas su seiliy alfa amilaze koduojancio geno kopijy skaiciaus variacijomis.

Darbo uzdaviniai:

1. Nustatyti burnos sausumo biukliy paplitima Lietuvos populiacijoje.

2. Ivertinti ir palyginti, kuriomis burnos ligomis linke sirgti asmenys,
kuriems nustatytas skirtingy formy burnos sausumas.

3. Nustatyti burnos sausumo ir jo salygoty klinikiniy reiskiniy burnoje
sasajas su elgsenos ir streso veiksniais.

4. Jvertinti seiliy alfa amilazg koduojancio geno kopijy skaiciaus sgsajas
su burnos sausumo biiklémis bei rizika sirgti danty éduonimi.

1.3. Mokslinis naujumas

Si studija yra pirmoji, kuri analizavo burnos sausumo bikliy paplitima
Lietuvos populiacijoje. Paskutiniai tokios apimties epidemiologiniai burnos
sveikatos tyrimai buvo atlikti prie§ dvideSimt mety, todél visa §j laikotarpj
nebuvo naujy duomeny apie burnos ligy mastg ir elgsenos bei streso veiksniy
itaka joms. Taip pat, misy ziniomis, tai yra pirmoji studija pasaulyje, kuri
atskleide gydytojy odontology potencialg jtariant Sjogreno sindromo atvejus
ir prisidedant prie ankstyvos ligos diagnostikos.

Tai iSskirtinis tyrimas pasaulio kontekste, nes jis pirma kartg lygina
kserostomija, neautoimuniniu sausuoju sindromu (nSS) ir Sjogreno sindromu
(SS) serganciy asmeny rizikg sirgti burnos ligomis, jskaitant éduonj, danty
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erozinius pazeidimus ir létinj periodontita. Si analizé atlikta taikant vienoda
metodologija, vieno tyréjo surinktus duomenis ir vertinant individualaus
elgesio bei streso poveikj. Sis tyrimas taip pat yra pirmasis, analizaves seiliy
alfa amilaze koduojancio geno kopijy skaiciaus rys$j su burnos sausumo
buklémis ir danty éduonimi specifinéje pacienty grupéje.

1.4. Praktiné tyrimo reik§mé

1. Tyrimo metu i$siaiskinti burnos sausumo biikliy paplitimo mastai
Lietuvoje, leidziantys efektyviau vertinti ir suprasti pagalbos burnos
sausuma patiriantiems asmenims poreikj bei planuoti prevenciniy
programy potencialiy naudotojy skaiciy.

2. Tyrimo metu atskleistas gydytojy odontology potencialas jtariant
Sjogreno sindromo atvejus, skatinantis aktyviau vystyti Svietimo
programas burnos sausumo tema gydytojams odontologams
ikidiplominiy ir podiplominiy studijy metu.

3. Isanalizavus burnos sveikatos klinikinius rei§kinius burnos sausuma
patirian¢iy asmeny imtyje, jrodyta, kad burnos sausumo bukles ir jy
sukeliamas pasekmes turéty kontroliuoti gydytojai odontologai ir kiti
medicinos gydytojai (gydytojai reumatologai, oftalmologai,
endokrinologai ir kiti), ir tik i§sivyscius komplikacijoms pacientui turi
buti uztikrintas aukstesnio lygio burnos ligy specialisto (gydytojo
periodontologo, gydytojo burnos chirurgo ir kity) prieinamumas.

4. Nustatyta, kad visi sergantieji burnos sausumu turi didesn¢ éduonies
i§sivystymo rizika, todél svarbu tobulinti ir plésti danty éduonies
prevencines programas, uZztikrinancias ligos atpazinimag laiku ir
efektyvius kontrolés biidus.

5. [ISanalizavus klinikiniy reiskiniy, kurie atsiranda kaip burnos sausumo
pasekmé, sgsajas su elgsenos ir streso veiksniais, iSrySkéjo Svietimo
programy, skirty burnos sausumg patiriantiems asmenims, poreikis.
ISsiaiskinti specifiniai burnos priezitiros ir mitybos klausimai,
kuriems turi buti skiriamas i$skirtinis démesys.

1.5. Ginamieji teiginiai

1. Burnos sausumo biikliy paplitimas Lietuvoje yra panaSus kaip ir
kitose Salyse.

2. Gydytojai odontologai gali reikSmingai prisidéti atpazjstant Sjogreno
sindromo atvejus.
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Asmenims, ken¢iantiems nuo burnos sausumo, yra didesné tikimybé
sirgti danty éduonimi bei turéti maziau islikusiy danty.

Asmenys, sergantys burnos sausumu, turi didesng¢ mitybos
nepakankamumo, didesniy streso rodikliy rizikg ir yra linke
nepakankamai ripintis burnos sveikata.

Seiliy alfa amilaze¢ koduojancio geno kopijy skaicius turi reikSmingy
sasajy su danty éduonimi, kserostomija ir Sjogreno sindromu.
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2. LITERATUROS APZVALGA

2.1.Burnos, bendros sveikatos ir burnos sausumo bikliy sgsajos

Pasaulio odontology federacija burnos sveikatg apibrézia kaip daugialype
sistema, uztikrinan¢ig gebéjima kalbéti, Sypsotis, uzuosti, ragauti, liesti,
kramtyti, ryti, iSreiksti emocijas pasitelkiant veido iSraiskas, ir Sias funkcijas
uztikrinti be skausmo, diskomforto bei patologijos kraniofacialinéje srityje
(Glick ir kt., 2016). Burnos sveikata yra svarbi bendros sveikatos ir fizinés,
emocings, psichologinés bei socioekonominés individo gerovés dalis
(Velazquez-Cayon ir kt., 2022). Zinoma, kad tarp burnos ir bendros sveikatos
yra abipusé saveika. Bloga burnos sveikata gali neigiamai paveikti bendra
sveikata, o bloga bendra sveikata gali pabloginti burnos sveikatos biikle
(Azzolino ir kt., 2019; Gaeckle ir kt., 2020).

Odontologiniy ligy paplitimas pasaulyje yra itin didelis. Negydytas danty
¢duonis nuolatiniame sgkandyje yra dazniausia pasaulyje sveikatos buklé, o
periodontitas paveikia beveik penktadalj populiacijos (PSO, 2023). PSO taip
pat konstatuoja, kad daugelio Siy ligy atvejy gali biiti iSvengta, o toks didelis
ju paplitimas, tikétina, sietinas su miesty plétra, gyvenimo salygy
pasikeitimais, nepakankamu fluoridy naudojimu (tiek vandenyje, tiek burnos
higienos produktuose), taip pat su gausiu maisto produkty, papildyty cukrumi,
vartojimu ir kitais zalingais jproc¢iais (PSO, 2023). Tikétina, kad burnos
sausumo buklés, kuriy dél didéjandios vyresnio amziaus individy dalies
visuomeng¢je daugeés, Siuos rodiklius taip pat paveiks.

Manoma, kad seilétekio ypatybés ir jo sutrikimai, galintys iSsivystyti kaip
bendriniy ligy pasekmé, yra bendrg ir bumos sveikata jungianti grandis
(Roblegg ir kt., 2019; Ahmad ir kt., 2022). Klinikiniy tyrimy duomenimis,
burnos sausumas gali biiti laikomas vienu svarbiausiy rodikliy, lemianciy
gyvenimo kokybés pablogéjima, nes seilétekis uztikrina tokias asmens
gerovei svarbias funkcijas kaip kramtymas, rijimas ir skonio suvokimas (Villa
ir kt., 2014; Nuchit ir kt., 2019; Lee ir kt., 2020). Burnos sausumas daznu
atveju komplikuojasi burnos ligy suaktyvéjimu, o tai lemia austesnj streso
lygi, mitybos sutrikimus, 1étiniy bendros sveikatos patologijy paiméjima, kas
savo ruoztu griztamai provokuoja intensyvesnj ar daznesnj burnos sausuma
(Agha-Hosseini ir kt., 2013; Tikhonova ir kt., 2018; Head ir kt., 2021;
Nascimento ir kt., 2021; Grasaas ir kt., 2022). Jei asmens buklé tinkamai
nediagnozuojama ir jam nesuteikiama pagalba, Sis ratas neuzsidaro, o
zmogaus biiklé vis blogéja (1 pav.).
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Burnos
sausumas

Bendros sveikatos
ligos

1 paveikslas. Burnos, bendros sveikatos ir burnos sausumo rysiai
2.2.Seiliy funkcijos

Seilés yra sudétingas biologinis skystis, kuris yra esminis veiksnys palaikant
burnos sveikatg ir zmogaus gerove¢. Nors daugiausia jos susideda i$ vandens
(99,5 %), jvairiis baltymai, jonai ir fermentai seiles pavercia viskoelastiniu
tirpalu, atlickan&iu gyvybiskai svarbias funkcijas (Eva ir kt., 2019). Zinoma,
kad seilés, i$skiriamos trijy didziyjy seiliy liauky — paausiniy, pazandiniy ir
paliezuvinés bei mazyjy seiliy liaukuciy, yra itin svarbios geros burnos
sveikatos palaikymui (Pedersen ir kt., 2018). Paausiné seiliy liauka daugiausia
atsakinga uz serozing, daug seiliy alfa amilazés turincia seiliy dalj, paliezuviné
— uz mucinais (glikoproteinais) papildyta dalj, o pazandikaulinés sekretuoja
tieck serozines, tiek mukozines seiles (Porcheri ir kt., 2019). Seilés
mechaniskai apiplauna pavirSius (dantis, gleiving), dalyvauja burnos audiniy
lubrikavimo, danty remineralizacijos, minkstyjy audiniy regeneracijos,
virskinimo procesuose, veikia antimikrobiSkai, yra svarbios funkcionaliam
kramtymui, rijimui bei kalbésenai uztikrinti (Letawsky ir kt., 2020; Pina ir kt.,
2020). Kiekvienas i§ Siy procesy, veikdamas sklandziai ir susipindamas su
kitomis funkcijomis, uztikrina gera asmens sveikatg.
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2.2.1. Audiniy lubrikavimas

Sios pirminés funkcijos atlikimas sudaro salygas uztikrinti visas likusias.
Lubrikuojant audinius palengvinamas maisto kramtymas, kasnio
suformavimas, paruoSimas rijimui bei sklandus tolesnis slinkimas vir§kinimo
traktu. Seiliy mucinai — kompleksinés baltymy molekulés, dalyvaujancios
lubrikuojant burnos pavirsius, saugo burnos audinius tieck nuo cheminiy
medziagy tiesioginio poveikio, tiek nuo trauminiy, fiziniy pazeidimy,
pavyzdZiui, kieto maisto trinties j gleiving (Ngamchuea ir kt., 2017; Pedersen
ir kt., 2018). Esant efektyviai lubrikacijai uztikrinama ir sklandi kalba (Kumar
ir kt., 2018).

2.2.2. Mechanin¢ apsauga

Mechaninés apsaugos funkcija daugiausia salygoja vandeningieji seiliy
komponentai. D¢l seilétekio nuo danty ir gleivinés pavirSiy nuplaunami
maisto likuciai, bakterijy sankaupos, praskiedziamas karstas, astrus, rligstus
maistas, todél mazéja tikimybé tiesiogiai pazeisti burnos audinius (Pedersen
ir kt., 2018).

2.2.3. Buferiné apsauga

Ivairtis seiliy komponentai atlieka buferines funkcijas, kurioms vykstant
palaikomas tinkamas danty sveikatai pH (apie 7,0), Sitaip apsaugant dantis ir
burnos audinius tiek nuo su maistu atkeliaujan¢iy riigs¢iy, tiek nuo riigsciy,
i§skiriamy mikroorganizmy Siems fermentuojant angliavandenius (Pedersen
ir kt., 2018). Pagrindinis uz didesnio pH palaikyma atsakingas komponentas
yra seiliy bikarbonatas (Kumar ir kt., 2018). Buferines seiliy savybes taip pat
uztikrina seilése esantis Slapalas, fosfatai ir enzimas karbonanhidrazé
(Ngamchuea ir kt., 2017; Roblegg ir kt., 2019). Kad prasidéty danties
remineralizacijos procesas, seiliy ar danty apnaSy pH turi pasiekti bent 5,5
verte, tada kalcio ir fosfaty jonai gali pradéti difunduoti j danties audinj ir jj
atkurti (Roblegg ir kt., 2019).

2.2.4. Danty audinio vientisumo islaikymas

Seilés dalyvauja formuojant emalio pelikule, kuri savo ruoztu vykdo
mikroorganizmy kolonizacijos ant danties pavirSiaus kontrolés procesa
(Lynge Pedersen ir kt., 2019). Be to, baltymy ir lipidy suformuota pelikulé
tiek sudaro fizinj barjera, tiek lubrikuoja pavirsiy, kuris saugo nuo pernelyg
aktyvaus danty audinio dévéjimosi (Kumar ir kt., 2018). Seilése esantys kalcis
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ir fosfatai apsaugo dantis nuo demineralizacijos, kuri vyksta dantj veikiant
rugstimis (Pedersen ir kt., 2018).

2.2.5. Minkstyjy audiniy apsauga

Tiek ant danties formuojasi pelikulé, tiek, veikiant seiléms, formuojama
pelikulé burnos gleivinés pavirsiuje. Sis procesas uztikrinamas vykstant seiliy
muciny ir baltymy adhezijai prie gleivinés epitelio (Pedersen ir kt., 2018).
Suformuota pelikulé saugo burnos audinius mechaniskai ir reguliuoja
mikroorganizmy adhezijg. Be tiesioginés apsaugos, veikiant pazandikaulinés
seiliy liaukos iSskiriamiems nervy augimo faktoriams ir epiderminiams
augimo faktoriams, uztikrinama paZeisty minkStyjy audiniy regeneracija
(Kumar ir kt., 2018).

2.2.6. Virskinimas

Maista virskinti pradedama burnoje, kur, veikiant sAA, krakmolas skaidomas
] maltoze, maltotrioze, maltotetrozg ir oligosacharidus (Roblegg ir kt., 2019).
Virskinime taip pat dalyvauja seilése esanti lipazé (Ekstrom ir kt., 2017).
Manoma, kad apskritai $is virskinimo etapas neuzima didelés virSkinimo
proceso dalies, nes bumoje maistas laikomas salyginai trumpai, taciau ten, kur
maisto likuciai uzsilaiko ilgiau, virSkinimas tesiasi ir daugiau paprastyjy
angliavandeniy tampa prieinami burnos mikroorganizmams (Kumar ir kt.,
2018). Paausiniy seiliy iSskiriami vandeningi seiliy komponentai ir
pazandikaulinés, paliezuvinés bei mazyjy seiliy liaukuciy i$skiriami mucinai
apsupa ] burng patekusj maistg ir $is tampa lengviau nuryjamas (Kumar ir kt.,
2018).

2.2.7. Antimikrobinis poveikis

Seilese randama keletas imunologiniy ir neimunologiniy baltymuy,
pasizyminciy antimikrobinémis charakteristikomis (Ngamchuea ir kt., 2017).
Seilése esantis IgA veikia prie§ mikroorganizmy adhezijg ant burnos pavirsiy,
taip pat neutralizuoja virusus ir toksinus (Ngamchuea ir kt., 2017; Kumar ir
kt., 2018). Seilése esantys komponentai taip pat gali sukelti ] burng patekusiy
mikroorganizmy agregacija. Toks darinys nukeliauja Zemyn virSkinimo traktu
ir yra neutralizuojamas (Kumar ir kt., 2018). Kiti baltymai, tokie kaip
lizocimas, gali sukelti mikroorganizmy, pavyzdziui Streptococcus mutans,
lizg. I8sivyscius kiekybiniams ar kokybiniams seilétekio pokyciams, sutrinka
efektyvus iSvardyty funkcijy uztikrinimas, o dél to kyla burnos ir bendros
sveikatos komplikacijy.
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2.3.Seilétekio patologijos ypatumai
2.3.1. Priezastys

Burnos sausuma reikéty traktuoti ne kaip atskirai nuo kity ligy egzistuojancia
patologija, bet kaip neigiamy sveikatos, psichoemociniy ar elgsenos reiskiniy
pasekme. Zinoma, kad didéjant amZiui atsirandantys poky¢iai, dehidratacija,
jvairios létinés ligos ir jy gydymas bei vaisty vartojimas sukelia seilétekio
sutrikimus ar pakeicia seiliy konsistencija, taip pat burnos sausumas daznas
tiems, kurie patiria daug streso, turi zalingy jpro¢iy (Plemons ir kt., 2014;
Ghapanchi ir kt., 2016; Baer ir kt., 2018; Atif ir kt., 2020; Harris ir kt., 2022;
National Collaborating Centre for Determinants of Health, 2022; Morita ir kt.,
2023). Burnos sausumas yra ir daugeliui autoimuniniy ligy bidingas
simptomas. Daugiau nei 50 proc. pacienty, serganciy sistemine raudongja
vilklige, polimiozitu, sistemine sklerodermija, patiria $ig bukle (Maeshima ir
kt., 2012). Vis délto daZniausiai burnos sausumas yra asocijuojamas su
Sjogreno sindromu. Burnos sausumas, kadangi yra charakteringas Sios ligos
pozymis, gali buti pirmas simptomas, padedantis jtarti ligg. Svarbu paminéti,
kad sergantieji turi kur kas didesng¢ limfomos iSsivystymo rizika
(Kapsogeorgou ir kt., 2019; Loukas ir kt., 2022).

2.3.2. Burnos sausumo formos

Vienos burnos sausumo biukliy klasifikacijos néra, todél suprasti Siy
patologijy panasumus, skirtumus ir grésmes nelengva daugeliui burnos ir
bendros sveikatos specialisty. Klinikiniuose tyrimuose daznai supainiojami
kserostomijos ir hiposalivacijos bei Sjogreno sindromo ir sausojo sindromo
terminai (Neumann ir kt., 2021; Kontogiannopoulos ir kt., 2023).

Vis délto dazniausiai skiriamos §ios burnos sausumo ar su juo susijusios
bukleés:

1. Kserostomija. Tai burnos sausumo biikle, kuri diagnozuojama, kai

randami subjektyviis burnos sausumo poZymiai, daZniausiai —
tiesiogiai apklausiant individg (Islas-Granillo ir kt., 2017;
Niklander ir kt., 2017; Donaldson ir kt., 2018; Kapourani ir kt.,
2022; Lopez-Pintor ir kt., 2022; Morita ir kt., 2023).
Hiposalivacija. Ji diagnozuojama tada, kai objektyviais metodais,
neskatinant salivacijos, nustatomas sumazéjes seilétekis, siekiantis
< 0,1 ml/min. (Islas-Granillo ir kt., 2017; Niklander ir kt., 2017;
Donaldson ir kt., 2018; Pina ir kt., 2020; Kapourani ir kt., 2022;
Loépez-Pintor ir kt., 2022).
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3.

1943 m. publikuoto Becks ir Wainwright tyrimo rezultatai
apibréze, kad daugumos individy seilétekis varijuoja tarp 0,3-0,4
ml/min., o apie 10 proc. populiacijos turi létesnj seiléteki, kuris
tesiekia 0,1 ml/min.; $iy mokslininky iSvadomis vadovaujamés
iki Siol (Dawes ir kt., 2019).

Neautoimuninis sausasis sindromas (nSS), angly kalboje §i buklé
dar vadinama non-Sjogren Syndrome, Sicca syndrome, non-
atutoimmune Sicca syndrome. Patologija nustatoma pacientams,
kuriems pasireiskia kserostomija kartu su hiposalivacija ir bent dar
vienos organy sistemos kserozé, dazniausiai — asarotékio sutrikimai
(Baer ir kt., 2018; Oliveira ir kt., 2022). Nors $i buklé daZnai
painiojama su Sjogreno sindromu, sergantieji neatitinka
ACR/EULAR 2016 kriterijy, kuriais remiantis diagnozuojama
pastaroji liga.

Sjogreno sindromas (SS), kitaip vadinamas autoimuniniu sausuoju
sindromu, yra sisteminis létinis autoimuninis sutrikimas,
charakterizuojamas limfocitine egzokrininiy liauky, pirmiausia,
seiliy ir aSary, infiltracija bei destrukcija, burnoje galintis
pasireiksti kaip bet kuri i$ trijy pirmiau paminéty sausumo bukliy
(Berman ir kt., 2019; Chivasso ir kt., 2021; Harris ir kt., 2022; Assy
ir kt., 2022; Loukas ir kt., 2022; Negrini ir kt., 2022). Ligos
diagnozavimui jprasta naudoti ACR/EULAR 2016 kriterijy sistema
(Shiboski ir kt., 2017). Nustatyta, kad 95-98 proc. pacienty,
kuriems nustatomas Sjogreno sindromas, patiria burnos ar akiy
sausuma, o apie 89 proc. patiria abu simptomus kartu (Baer ir kt.,
2018; Harris ir kt., 2022; Negrini ir kt., 2022).

2.3.3. Seikétekio reikSmé asmens gerovei

Zinoma, kad issivys¢ius burnos sausumui, padidéja jvairiy burnos sveikatos
komplikacijy — danty éduonies, burnos kandidozés ir kity infekcijy, seiliy
liauky uzdegimy, trauminiy burnos pazeidimy rizika, atsiranda sunkumy
nesiojant danty protezus, galimas diskomfortas burnoje bei halitozé
(Donaldson ir kt., 2018; Laffleur ir kt., 2019; Kapurani ir kt., 2022). Burnos
sausumas taip pat gali neigiamai paveikti bendrg asmens sveikatg, mityba,
emocing biikle ir gyvenimo kokybe (Gholami ir kt., 2017; Donaldson ir kt.,
2018, Nuchit ir kt., 2019, Lee ir kt., 2020; Assy ir kt., 2022; Kapourani ir kt.,
2022). Kai kurie asmenys dél esamy, burnos sausumo sukelty, reiskiniy net
gali laikytis socialinés atskirties ar biiti i$ dalies nejgaliis (Gibson ir kt., 2019).
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2.3.4. Burnos sausumas ir danty éduonis

Manoma, kad asmenys, patiriantys burnos sausuma, susiduria su didesne danty
¢duonies i$sivystymo tikimybe bei rizika prarasti daugiau danty, taciau vis dar
néra aiSku, kuri i§ burnos sausumo bikliy turi didziausig jtaka ir kokie
papildomi veiksniai Sias rizikas dar labiau didina (Pedersen ir kt., 2018; Kakkar
ir kt., 2022). Klinikiniy tyrimy, kurie biity nagringj¢ danty éduonies sgsajas su
kserostomijos biikle, néra daug. Tyrimo, kurio rezultatai publikuoti 2019 m.,
duomenimis, tie sergantieji ZIV, kurie skundési burnos sausumu, neturéjo
daugiau éduonies uz tuos, kurie burnos sausumu nesiskund¢ (Kalanzi ir kt.,
2019). Kita studija, kurios tikslas buvo iSbandyti nauja metodologija seilétekiui
matuoti, nustaté, kad jy tiriamyjy imtyje karioziniy, plombuoty, iStraukty danty
(KPI) indeksas nekoreliavo su seilétekio intensyvumu, taciau turéjo reikSmingy
sgsajy su kserostomijos rodikliais, matuojamais vizualigja analogine skale
(VAS) (Schoppmeier ir kt., 2022). Galima jtarti, kad tyrimy, analizavusiy
kserostomijos ir danty éduonies ry$j, néra daug dél keleto priezas¢iy. Daugeliu
atvejy tyréjams jdomesnis tam tikros ligos, pavyzdziui, ZIV, diabeto ar kity
rySys su danty éduonimi, o kserostomija lieka antrinis veiksnys ir j su éduonimi
susijusias analizes nejtraukiama. Kserostomija yra zinoma kaip subjektyviai
nustatoma biiklé, todél vyrauja nuomoné, kad ji yra maziau grésminga burnos
ir apskritai sveikatai nei objektyviai nustatomos burnos sausumo biiklés. Tam
tikras mokslo spragas gali lemti tai, kad didelé dalis kserostomijg analizuojanciy
tyrimy remiasi tik anketinés apklausos metodais, todél truksta klinikiniy
duomeny apie tokiy pacienty burnos sveikata, bendrines ligas ir jy sasajas su
subjektyvia burnos sausumo biikle. Analizuojant kitas burnos sausumo biikles,
tyrimu, atliktu Saudo Arabijoje, nustatyta, kad i§ vyresniy nei 60 mety asmeny
didesnj KPI indeksg tur¢jo tie asmenys, kuriems buvo nustatyta hiposalivacija,
taiau Sis rezultatas gautas dvinar¢je analizéje, nekontroliuojant kitais
veiksniais (Ahmad ir kt., 2017). Kitas tyrimas, analizaves pagyvenusiy
Indonezijos gyventojy rodiklius, nerado reikSmingo rysio nei tarp kserostomijos
ir danty éduonies, nei tarp hiposalivacijos ir danty éduonies (Agustina ir kt.,
2021). Vyresnio amziaus asmenis Tailande tyr¢ mokslininkai nurod¢, kad nei
kserostomija, nei hiposalivacija nebuvo susijusi su didesne danty éduonies
rizika (Buranarom ir kt., 2020). Tiek pries tai aptartos studijos hiposalivacijos
tema pateikia nehomogeniskus rezultatus, tiek sisteminé literatiiros apzvalga,
publikuota 2022 m., nurodo, kad trys analizuotos studijos rado 3—17 mety
asmenims sgsajy tarp seilétekio ir danty éduonies, taciau kitos devynios to
nepatvirtino (Dos Santos Letieri ir kt., 2022).
O S§tai tyrimas, analizaves jvairius serganciyjy Sjogreno sindromu

burnos rodiklius, nustaté, kad sergantieji SS neturéjo statistiskai reikSmingai
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didesnio KPI indekso, palyginti su sveikaisiais, taciau buvo aptikta statistiskai
reikSmingy skirtumy tarp pirminio ir antrinio SS atvejy KPI verciy (Molania
ir kt., 2023). Berman ir bendraautoriai, kurie lygino serganciuosius Sjogreno
sindromu su tais, kuriems buvo nustatytas neautoimuninis sausasis sindromas,
nustaté, kad pirmieji turéjo reikSmingai daugiau éduonies, taciau éduonis
abiejose grupése nekoreliavo su seilétekio intensyvumu (Berman ir kt., 2019).

Analizuojant literatiira matyti, kad atliktuose tyrimuose truksta
kompleksinio pozitirio i danty éduonj ir | daugelj jtaka jam turinciy veiksniy
analizése néra atsizvelgiama, tai gali biiti viena priezasciy, kodél rezultatai yra
tokie heterogeniski.

2.3.5. Burnos sausumas ir danty eroziniai pazeidimai

Manoma, kad asmenys, turintys seilétekio sutrikimy, yra labiau linke j erozinius
danty pazeidimus, taciau dauguma esamy klinikiniy tyrimy nagrinéja teorinj,
t.y. tikétina, rysj, kurj sieja su literatiiroje aprasSytomis seiliy funkcijomis, o ne
su klinikiniy tyrimy rezultatais, kuriy ypac trikksta (Buzalaf ir kt., 2012;
Pedersen ir kt., 2018). Nors remiantis in vitro tyrimais, sumazéjes seilétekis
tai nepagrindziama (Alghilan ir kt., 2015). Kiek senesné sisteminé literatiiros
apzvalga, apzvelgusi 1969—2011 m. laikotarpio publikacijas, daro iSvadas, kad
seilétekis ir danty eroziniai pazeidimai turi ry$j, nors apzvalgoje vertinami tik
teoriniai aspektai ir néra jtraukta né vieno klinikinio tyrimo (Buzalaf ir kt.,
2012). Rasti literatiiros Saltiniy, kurie pateikty klinikiniy tyrimy rezultatus apie
burnos sausumo biikliy ir eroziniy danty pazeidimy rysj, nepavyko.

2.3.6. Burnos sausumas ir periodonto ligos

Dar daugiau kontroversisky duomeny aptinkama analizuojant periodonto ligy
ry$j su burnos sausumo biiklémis — vienos studijos randa i§ dalies teigiamy
rysiy, o kitos jokiy reikSmingy rySiy neaptinka ar nustato neigiamus rySius
(Hirotomi, 2008; Syrjélé ir kt., 2011; Mitzutani ir kt., 2015, Maarse ir kt.,
2019; Hori ir kt., 2021). Tyrimu, j kurj buvo jtraukti 72 pacientai, sergantys
SS, ir 72 kontroliniai atvejai, nustatyta, kad nors seilétekio intensyvumas ir
kserostomijos reiskiniai tarp Siy grupiy skyrési statistiSkai reikSmingai,
reik§mingy skirtumy nebuvo rasta nei danty €duonies, nei létinio periodontito,
nei gingivito iSraiSkose (Crincoli ir kt., 2018). Kitas tyrimas, analizaves
sergan¢iyjy reumatoidiniu artritu populiacija, taip pat nerado rysiy tarp 1étinio
periodontito ir seiliy sekrecijos intensyvumo (Gonzalez ir kt., 2023). Vis
délto, kai buvo tirta seiliy konsistencija, jy tagsumas koreliavo su periodonto
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liga (Hirotomi ir kt., 2008). Yra $altiniy, kurie nurodo sumazéjusio seilétekio
sasajas su mazesne rizika sirgti periodonto liga (Syrjala ir kt., 2010). Kitoje
publikacijoje rasoma, kad tarp studenty, patirianciy burnos sausuma,
kserostomija turéjo reikSmingg rysj su danteny kraujavimo indeksu (Mizutani
ir kt., 2015). Kiti tyréjai taip pat identifikuoja kserostomijos ir periimplantito
ry$j, kur burnos sausumas, anot tyréjy, iSprovokavo uzdegiminius procesus
apie naujai jsriegtg implanta (Hori ir kt., 2021). Nors dauguma klinikiniy
tyrimy neparemia hipotezés, kad seilétekio sutrikimai turéty daryti jtaka
periodonto sveikatai, vis délto ir toliau dauguma bendriniy apzvalgy apie
burnos sausuma §j rysj priskiria prie budingy seilétekio sutrikimams burnos
ligy. Sie nesutapimai galéty biiti sprendziami, jei minétoje srityje atsirasty
daugiau geros kokybés klinikiniy tyrimy.

2.4. Asmeny, patirian¢iy burnos sausuma, sveikatos prieZitira

Dabar odontologijoje paplitusi praktika asmenis, turin¢ius burnos sausumo
simptomy, siysti pas gydytojus periodontologus, taciau kyla klausimy, ar tai
tikrai teisingas zingsnis uZztikrinant serganciyjy gerove, nes panasu, kad
periodonto pazeidimai néra tie, kuriais asmenys, patiriantys burnos sausuma,
yra labiausiai linke sirgti.

Bendrosios praktikos gydytojai yra tas medicinos personalas, kuris
dazniausiai konsultuoja vyresnio amziaus asmenis ir kuriy burnos sausumo
atvejais pirmiausia praSoma pagalbos, vis délto nustatyta, kad Sie gydytojai
neturi pakankamai ziniy apie burnos sausumo keliamas rizikas burnos
sveikatai, taip pat kaip jas suvaldyti, o kai kurie jy patarimai yra netinkami.
Deja, bendrosios praktikos gydytojai néra linke siysti pacienty,
besiskundzianciy burnos sausumu, gydytojy odontology kontrolei (Appleby ir
kt., 2016).

Nors naujy tyrimy burnos sausumo srityje triiksta, senesni mokslo
Saltiniai rodo, kad gydytojai odontologai supranta $ios biiklés taisymo svarba,
nors ne visada gali tiksliai identifikuoti grésmes, keliamas burnos sveikatai.
Nustatyta, kad tik 79 proc. Skotijoje tirty gydytojy buvo déstoma apie burnos
sausumo biikles universitete ir tik 21 proc. mokési apie jas kvalifikacijos
keélimo renginiuose (Abdelghany ir kt., 2011). Lietuvoje panasiy tyrimy néra
atlikta, taciau i§ praktikos matyti, kad gydytojai odontologai kasdieniame
darbe susiduria su pacientais, kurie ilgus metus skundziasi burnos sausumu,
ieSko pagalbos, bet kity specialybiy gydytojai dél specifiniy Ziniy trikumo
tokiy pacienty nesiuncia tinkslinei konsultacijai.

Tinkama asmeny, kuriems yra burnos sausumas, sveikatos priezitira itin
svarbi ir kontroliuojant Sjogreno sindromu serganciy asmeny biiklg, nes be
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budingy klinikiniy pozymiy, tokiy kaip burnos ar akiy sausumas,
sergantiesiems gali biiti pazeidziamos beveik visos organy sistemos (Riega-
Torres ir kt., 2016). Svarbu paminéti, kad turintiems Sjogreno sindroma
tikimybé sirgti ne Hodzkino limfoma padidéja net 16-a karty (Patel ir kt.,
2014; Virdee ir kt., 2017). Gydytojai odontologai gali bliti vieni pirmyjy,
pastebinéiy Sjogreno sindromo iSraiskas, ir nors néra jrodyta, kad jie galéty
reikSmingai prisidéti prie greitesnés Sjogreno sindromo diagnostikos,
savalaikis sausumo pozymiy aptikimas galéty biiti pirmas Zingsnis ] teisinga
ligos diagnozg ir ligos valdyma (Niklander ir kt., 2017).

Norint suteikti visapusiSska pagalba sergantiesiems burnos sausumu,
reikia unifikuoty instrukcijy sveikatos prieziiiros specialistams, kuriose biity
apibendrintos zinios, kokiomis burnos ligomis yra linke sirgti asmenys,
patiriantys jvairiy formy burnos sausuma, ir kokie veiksniai turi poveikio
Sioms rizikoms.

2.5. Burnos sausumo biikliy paplitimas pasaulyje

Tarptautinés literatiiros duomenimis, kserostomijg patiria nuo 1 proc. iki 80
proc. pasaulio gyventojy (Orellana ir kt., 2006; Johansson ir kt., 2019). Nors
deél skirtingos tyrimuose taikomos metodologijos kserostomijos mastai
pasaulyje varijuoja itin plaCiose ribose, skai¢iuojama, kad vidutiniskai
paplitimas siekia apie 22 proc. (Agostini ir kt., 2018). Hiposalivacijos
paplitimas varijuoja kiek maziau, tarp 11 proc. ir 64 proc., tatiau Siuose
tyrimuose svyravimai dél metodologijos ir im¢iy skirtumy taip pat ryskiis
(Pina ir kt., 2020). Sjogreno sindromo paplitimas pasaulyje varijuoja tarp 0,01
ir 5 proc., manoma, kad tai viena dazniausiy reumatiniy ligy (Bolstad ir kt.,
2016; Riega-Torres ir kt., 2016; Saleh ir kt., 2022; Jin ir kt., 2023). Duomeny
apie iy bukliy paplitima Lietuvoje néra, o nSS paplitimo duomeny nerandama
ir pasaulinéje mokslingje literatiiroje.

2.6. Elgsenos poveikis burnos sveikatai ir rySys su burnos sausumu

Burnos, bendra sveikata ir burnos sausuma tarpusavyje sieja nepageidaujami
elgsenos veiksniai. Tokie elgsenos reiskiniai kaip cukraus vartojimas, mitybos
nepakankamumas, zalingi jprociai (alkoholio vartojimas ar rikymas) ir
nepakankamas streso valdymas turi ry$j tiek su burnos, tieck su bendros
sveikatos ligomis ir burnos sausumu (Inenaga ir kt., 2017; Northridge ir kt.,
2020; Kakoei ir kt., 2021; Roerecke ir kt., 2021; Ghodeshwar ir kt., 2023).
Gera asmens burnos higiena neabejotinai yra vienas svarbiausiy kriterijy
burnos sveikatai palaikyti (Shaghaghian ir kt., 2015). Nors tyrimy,
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nagrinéjanciy individy elgsenos rysj su burnos sausumu, néra daug, Pedersen
ir bendraautoriai pastebéjo, kad asmeny, serganc¢iy Sjogreno sindromu, burnos
sveikatos biiklé bloga net jei jy su burnos sveikata susije jprociai yra tinkami
(Pedersen ir kt., 2005). Taciau reikia pazyméti, kad tyrime dalyvavo tik 40
tirlamyjy, o tai gali buti nepakankama imtis statistiSkai reikSmingiems
skirtumams rasti.

Potencialiai egzistuoja ir atvirkstinis rySys, kai burnos sausumo buklés
lemia nepalankia sveikatai elgseng, pavyzdZziui, mitybos nepakankamuma dél
suprastéjusiy oraliniy funkcijy, tokiy kaip kramtymas ar rijimas, pakitusio
skonio jutimo ar burnos deginimo jausmo, netinkamo protezy laikymosi (Lee
ir kt., 2020). Sumazgjes seilétekis siejamas ir su galimu tam tikry maisto
produkty, pavyzdziui, sausy, kiety, riig§¢iy, vengimu, o tai daugeliu atvejy
gali buti svarbi sveikos mitybos dalis, todél tai komplikuojasi maisto
medziagy trikumu dietoje (Agha-Hosseini ir kt., 2014; Iwasaki ir kt., 2016).
Sie potencialiis rysiai pavaizduoti 2 paveiksle.

Burnos
sausumas

Elgsenos
veiksniai

Bendros sveikatos
ligos

2 paveikslas. Burnos, bendros sveikatos, burnos sausumo ir elgsenos
veiksniy rysiai
2.7.Streso ir burnos sausumo biikliy rySys
2.7.1. Seiliy liauky inervacija
Stimuliuojant skonio ir kitus burnoje esancius receptorius, nerviniai signalai

simpatinémis ir parasimpatinémis nervy sistemos atSakomis nukeliauja iki
seiliy liauky, kur skatina ar slopina seiliy sekrecija (Proctor ir kt., 2021).
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Aktyvinus chemoreceptorius, atsakingus uz skonio pajautima, paskatinama
daugiau baltymy turinciy seiliy sekrecija i§ pazandikauliniy seiliy liauky;
veikiant mechanoreceptorius, esancius periodonto raistyje, aktyvinama
didesné seroziniy seiliy sekrecijos dalis, ypa¢ i§ paausiniy liauky.
Pazandikauliniy ir paausiniy seiliy liauky veikla taip pat gali biiti paskatinta
dirginant uoslés receptorius (Pedersen ir kt., 2018).

Seiliy sekrecijg uztikrina subalansuotas simpatinés ir parasimpatinés
nervy sistemos veikimas. Veikiant parasimpatinei nervy sistemai (PNS)
i§skiriamas acetilcholinas, kuriam veikiant stimuliuojamas seilétekis, kai
didesné seroziné dalis, o veikiant simpatinei nervy sistemai (SNS) ir i$siskyrus
noradrenalinui, sekretuojamos pirma serozinés, véliau daug baltymy turincios
mukozinés seilés (Porcheri ir kt., 2019). Veikiant PNS uztikrinama, kad
jvykty vazodilatacija ir kraujotaka seiliy liaukose padidéty apie 20 karty, o
seilés tapty vandeningesnés. Aktyvinus SNS, paausinés seiliy liaukos beveik
nesuzadinamos ir kitos seiliy liaukos daugiausia iSskiria seiles, kuriose gausu
baltymy (Ekstrém ir kt., 2017).

2.7.2. Seilétekio pokyciai veikiant stresui

Pastaraisiais metais, vystantis genetikos ir proteomikos tyriné¢jimams, daugiau
démesio pradéta skirti ne tik seilétekio intensyvumui, bet ir baltyminés seiliy
sudéties ypatybéms. Siuo metu jau gerai zinoma, kad kserostomija
(subjektyvus burnos sausumas) neturi tiesioginio ry$io su hiposalivacija
(objektyviu seilétekio sumazéjimu), o Sios biiklés kartu pasireiskia tik 11 proc.
pacienty (Atifir kt., 2020; Blochowiak ir kt., 2020). Idomu ir tai, kad Sjogreno
sindromo atvejais seilétekio kiekybiniai rodikliai nekoreliuoja su seiliy liauky
pazeidimo laipsniu (Btochowiak ir kt., 2020). Tai paskatino moksling
visuomeng plétoti kiekybinius seiliy tyrinéjimus, kurie atskleidzia, kad burnos
sausumo atvejais pakinta baltyminé seiliy kompozicija, nors tikslis
mechanizmai dar néra zinomi (Btochowiak ir kt., 2020).

Vis pladiau kalbama apie tai, kad vienas i§ veiksniy, dalyvaujanciy
vystantis ligoms, yra Gmus ar létinis stresas. Stresas apibréziamas kaip visa
apimantis susijaudinimo ar psichinés jtampos jausmas, kai individas
tiesioginis streso rySys su zmogaus gyvenimo kokybe (Grasaas ir kt., 2022).
Manoma, kad stresas burnos sveikatg paveikia per keturis potencialius
mechanizmus: 1) pakitusias imuninés sistemos reakcijas; 2) seilétekio
sutrikimus; 3) vyraujancig netinkamg mityba (dazng uzkandziavima ar per
didelj cukraus vartojimg); 4) nepakankamg kasdiene saves prieZiiirg
(Hosseinpour ir kt., 2022).
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Mokslingje literatiiroje stresas identifikuojamas kaip atskiras veiksnys,
galintis sukelti jvairiy formy burnos sausuma (Mao ir kt., 2019; Meng ir kt.,
2021). Keletas klinikiniy tyrimy rodo, kad autoimuninéms ligoms, tarp jy
Sjogreno sindromui, biidingas pakites neuroimuninés asies aktyvumas ir jo
salygotas atsakas ] stresinius trigerius (Montero-Lopez ir kt., 2017; Bellinger
ir kt., 2018). Zinoma, kad Sios aies poky¢iai turi reik§me daugelio su
uzdegimu susijusiy ligy: reumatoidino artrito, astmos ir kity patogenezéje
(Silva ir kt., 2017; Montenegro ir kt., 2019). Neuroimunin¢ asis yra glaudziai
susijusi ir su lytiniais hormonais, kuriy balansas reguliuojamas per
hipotalamo—hipofizés—Ilytiniy liauky as$j, todél motery ir vyry reakcija i
stresinius trigerius gali biiti skirtinga (Oyola ir kt., 2017). Tai svarbus faktas
analizuojant streso ir burnos sausumo biikliy sgsajas, nes zinoma, kad burnos
sausumas yra labiau paplites tarp motery (Jacob ir kt., 2022). Sjogreno
sindromo atvejais motery ir vyry santykio skirtumas yra ypac rySkus — 9:1
(Zhang ir kt., 2023).

Zinoma, kad stresas turi jtakos ne tik seiliy kiekiui, bet ir sudéciai.
Manoma, kad stresiniam trigeriui aktyvinus simpating nervy sistemos dalj ir
i8siskyrus didesniam kiekiui noradrenalino, paskatinamas seiliy liauky
sekretuoty ir jose rezervuojamy baltymy iSskyrimas j burnos ertme (Bhattarai
ir kt., 2018). Didelg dalj Siy iSskirty baltymy, tikétina, sudaro seiliy alfa
amilazé (SAA), kuri laikoma gana patikimu streso bioZymeniu. Zinoma, kad
didesnés sAA koncentracijos koreliuoja su psichosocialiniy stresoriy
intensyvumu, o jy mazéjimas iSmatuojamas relaksaciniy terapijy metu (Nater
ir kt., 2009; Charalambou ir kt., 2015; Warth ir kt., 2022). Yra nemazai tyrimy,
kurie streso valdymo technikas, tokias kaip progresyvi raumeny relaksacija,
kvépavimo pratimai, didinan¢ius parasimpatinés nervy sistemos dalies
aktyvuma, sieja su kiekybiniais seilétekio pakitimais, t. y. jo padidéjimu
(Amihai ir kt., 2015; Gordon ir kt., 2017). Tiek tmus, tiek létinis stresas
tiesiogiai siejamas ir su uzdegiminiy procesy paiméjimu organizme bei jy
poveikiu burnos sausumo bukléms (Won ir kt., 2016). Eksperimentai su
gyvinais atskleidzia, kad uzdegiminiai procesai dalyvauja kserostomijos
vystymosi procese, o su zmonémis atlikti tyrimai rodo, kad uzdegiminiai
procesai yra esminé Sjogreno sindromo patogenezes asis (Yoo ir kt., 2020;
Negrini ir kt., 2022).

Kaip minéta anksCiau aptartame modelyje, manoma, kad stresinés
situacijos gali turéti poveikj ne tik per organizmo homeostazés iSderinimo
mechanizmus, kurie komplikuojasi burnos sausumo biiklémis, bet ir individy
polinkiu j nepageidaujama, sveikatai zalinga elgseng stresiniy situacijy metu
ar po juy (Vasiliou ir kt., 2016; Gholami ir kt., 2017). Elgsenos tyrimai rodo,
kad pavartojus produkty, kuriuose daug cukraus, iSsiskiria daugiau hormony,
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skirty stresui slopinti, taciau Sie savo ruoztu dar padidina potraukj saldiems
produktams (Jacques ir kt., 2019). Be to, pastebima, kad asmenys,
susiduriantys su psichoemociniais sunkumais, nepakankamai efektyviai
uztikrina asmenine¢ burnos higieng (Pohjola ir kt., 2021).

2.8. Genetinés asociacijos
2.8.1. Genetika ir burnos ligos

Siuo metu itin daug démesio skiriama genetinéms ir baltymy pokyéiy
organizme analizéms siekiant iSsiaiskinti tiek ligy, tiek galimy jy
komplikacijy vystymosi mechanizmus (Mihai ir kt., 2023). Literatiiros
apzvalgoje, iSnagrinéjusioje 51-a publikacijg, iSspausdinta 35-eriy mety
laikotarpiu, teigiama, kad genetinés variacijos gali turéti jtakos asmens seiliy
sudéciai, danty emalio struktiirai, su éduonimi susijusiy bakterijy veikimui
organizme (Cavallari ir kt., 2019). Zinoma, kad genetiniai veiksniai svarbiis
tiek burnos ligy, tiek bendros sveikatos, kartu ir autoimuniniy ligy vystymesi,
taCiau ziniy apie genetines variacijas tarp burnos sausuma patirian¢iy individy
dar yra mazai (Sandhya ir kt., 2017; Cavallari ir kt., 2019).

Nepaisant neabejotinos genetikos reik§més asmens polinkiui j danty
¢duonj, vis dar nerandama itin aiskiy genetiniy pozymiy, turiniy tiesioginj
ry$j su danty éduonimi, manoma, kad taip yra dél danty éduonies etiologijos
kompleksiskumo, todél analizuojant genetines variacijas, biitina atsizvelgti j
daugelj veiksniy, daranciy jtaka individo sveikatai (Shungin ir kt., 2019).
Genetiné studija, tyrusi netipiska vienos Seimos nariy asarotékj, burnos
sausumg ir burnos sveikata, nustaté, kad nors visi turéjo specifiniy genetiniy
pokyc¢iy, jy klinikinés iSraiSkos buvo skirtingos, tai dar kartg akcentuoja
kompleksinio pozitirio j ligy vystymasi svarba (Freund ir kt., 2023). Manoma,
kad genetinés variacijos daro jtakg elgsenos veiksniams, pavyzdziui, polinkiui
1 saldy maistg ir didesnj cukraus suvartojima, o tai véliau komplikuojasi danty
éduonimi (Alkuhl ir kt., 2022). Be to, genetiniai poZymiai, kurie potencialiai
sigjami su danty éduonies aktyvumu individo lygmeniu, daznai
dubliuodamiesi koreliuoja su organizmo metaboliniais skirtumais ir individo
polinkiu i zalingus jprocius, iSsilavinima ir asmenybés ypatumus (Shungin ir
kt., 2019).

2022 m. publikuota studija, analizavusi genetinj polinkj i kserostomijos
vystymasi po spindulinio onkologiniy ligy gydymo, nustaté, kad su Siuo
polinkiu siejosi 15-0s geny variacijos (Aggarwal ir kt., 2022). Kiti tyréjai
i§skiria 113 geny ir proteiny, kuriy sgsajos su burnos sausumu patvirtinos
laboratoriniais zmoniy ir gyviiny tyrimais, 72-uose vieSai prieinamuose
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Saltiniuose, taciau tiksliai suzinoti, kokios imtys naudotos $iuose tyrimuose,
nepavyko (Rouillard ir kt., 2016). Panasu, kad tai yra vienintelés publikacijos,
kuriose akcentuoti geny ir burnos sausumo rysio tyrimy rezultatai.

2.8.2. Genetika ir Sjogreno sindromas

Sjogreno sindromas genetiniais aspektais, palyginti su kitomis burnos
sausumo biiklémis, yra sulaukes daugiau susidoméjimo. Zinoma, kad SS
sukeliantys veiksniai dar néra visisSkai iSaiskinti, tatiau manoma, kad ligos
patogenezéje, be imuninés sistemos, virusiniy infekcijy, hormoniniy ypatumy,
dalyvauja ir genetiniai veiksniai (Sandhya ir kt., 2017; Mihai ir kt., 2023). Tai
patvirtina ir faktas, kad dvyniams rizika sirgti SS yra didesné (Negrini ir kt.,
2022). Sisteminés literatiros apzvalgos ir metanalizés, publikuotos 2023 m.,
duomenimis, buvusios infekcinés ligos, artimy giminaiciy autoimunings ligos,
neigiami stresiniai jvykiai ir IRF5 geno variacijos yra dazniausi veiksniai,
susije su SS, minimi pastaryjy mety publikacijose (Jin ir kt., 2023). Kiti genai,
jvardijami kaip reikSmingai besisiejantys su Sjogreno sindromu, yra zmogaus
leukocity antigeny grupés genai ir genas STAT4 (Arvaniti ir kt., 2020;
Imgenberg-Kreuz ir kt., 2021; Negrini ir kt., 2022).

2.8.3. Genetika ir seiliy alfa amilazés iSraiskos

Zinoma, kad asmens dieta, kurioje daug cukraus ir kity angliavandeniy, yra
viena i§ svarbiausiy prielaidy danty éduoniui vystytis tiek dél riig§¢iy, kurios
susidaro bakterijoms skaidant angliavandenius, sukeliamos danties audinio
demineralizacijos, tiek dél kariogeniniy bakterijy danty apnase jsivyravimo
(Gasmi ir kt., 2021). Zmoniy dietoje pagrindiné virskinamy angliavandeniy
forma yra krakmolas (Butterworth ir kt., 2011). Burnoje, veikiant seiliy alfa
amilazei, prasideda pirmas sudétingyjy angliavandeniy virSkinimo etapas, kai
ju glikozidinés jungtys hidrolizuojamos ir polisacharidai paverciami j
paprastuosius cukrus, gliukoze ir maltoze (Akinfemiwa ir kt., 2022).
Fermentas seiliy alfa amilazé yra labiausiai paplitgs fermentas zmogaus
seilése, kuris pagaminamas ir saugomas seiliy liaukose iki sekrecijos ]
virskinimo traktg (Kiba ir kt., 2005; Parsaie ir kt., 2022). Seiliy alfa amilazé
susijusi su burnos sveikata per kelis mechanizmus. Pirma, dalyvauja
formuojantis ant danties susidaranciam biofilmui, reguliuoja bakterijy
kolonizacija ir tiekia joms gliukozg; i$ kitos pusés — Sis baltymas prisijungia
prie kariogeniniy bakterijy membranos ir dalyvauja jas paSalinant i§ burnos
veikiant seilétekiui (Parsaie ir kt. 2022). Parsaie ir bendraautoriy atliktoje
studijoje didesnis SAA aktyvumas siejosi su atvejais, kai tirti vaikai neturéjo
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danty éduonies, ir tai buvo pagrindinis rodiklis nustatant ankstyvo danty
¢duonies atvejus (Parsaie ir kt. 2022). Idmu, kad sAA iSsiskyrimas yra
glaudziai susijgssu patiriamu stresu ir laikomas §ios biisenos bioZymeniu
(Cozma ir kt., 2017). Sifaktas taip pat pasunkina mokslinius tyrimus, mat
sAA koncentracijos, dél savo rySio su stresinémis situacijomis ir Kkitais
veiksniais, sunkiai objektyviai palyginamos tarp individy. Gigaléty padéti
sAA koduojanciy geny tyrimai.

Ankstesnés studijos rodo, kad AMY 1 KS tiesiogiai koreliavo su baltymo
koncentracija seilése (Mandel ir kt., 2010; Boehlke ir kt., 2015; Yang ir kt.,
2015; Poole ir kt., 2019). Aisku, sAA koncentracija ir aktyvumas seilése
priklauso ne tik nuo jkoduojanciy geny, bet ir nuo seilétekio intensyvumo
bei dél streso jtakos atsiradusiy organizmo pokyciy, todél analizése butina
atsizvelgti ir j Siuos veiksnius (Mandel ir kt., 2012; Bosch ir kt., 2011; Ali ir
kt., 2020).

2.8.4. Genetinés seiliy alfa amilazés variacijos ir 1étinés ligos

Tai, kad seiliy sAA ankstesniuose tyrimuose buvo siejama su stresinémis
reakcijomis, nutukimu ir Iétinémis patologijomis, pavyzdziui, diabetu, sudaro
prielaidas manyti, kad SAA galéty dalyvauti ir su burnos sausumu susijusiuose
procesuose, nes Sis turi nustatytaryS] su visais iSvardytais veiksniais.
Pastaraisiais metais susidométa AMY 1, randamu 1p21 geny klasteryje, ir jo
kopijy skaiCiaus variacijomis, mat jis tiesiogiai koreliuoja su seilése
randamais sAA kiekiais (Ooi ir kt., 2017). Manoma, kad AMY 1 KS turi jtakos
Ivairiy patologijy patogenezei. Kadangi AMY1 KS koreliuoja su krakmolo
skaidymu, tai savo ruoztu daro jtakgliukozés homeostazei organizme, 1étiniy
ligy vystymuisi ir mikrobiotos kompozicijai (Farrell ir kt., 2021). Nemazai
studijy rodo, kad mazas AMY 1 KS koreliuoja su tokiais neigiamais reiskiniais
kaip didesnis kiino masés indeksas, didesné gliukozés koncentracija nevalgius
ir padidéjusiais uzdegiminiais rodikliais (Marquina ir kt., 2019; Selvaraju ir
kt., 2020; Farrell ir kt., 2021).

2.8.5. Genetinés seiliy alfa amilazés variacijos ir burnos sausumas

Atliekant burnos sausumo tyrimus aptikta, kad kserostomijos sunkumas gali
nekoreliuoti su seilétekio intensyvumu (Atif ir kt., 2020; Blochowiak ir kt.,
2020; Morita ir kt., 2023). Tai reiskia, kad burnos sausumas gali buti
suvokiamas ir nulemti komplikacijy pasireiskimadél kity nei kiekybiniai
seiliy poky¢iai reiskiniy. Taip pat, vertinant glaudy rysj tarp streso, mitybos,
létiniy ligy ir sSAA, galima daryti prielaidgkad sAA koncentracijos seilése
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gali biiti susijusios su burnos sausumo buklémis, tokiomis kaip kserostomija,
hiposalivacija ar nSS, taciau tyrimy §ia tema néra.

Analizuojant literatiira, pastebimi pirmieji tyrinéjimai sAA ir Sjogreno
sindromo tema. Mona ir bendraautoriy 2019 m. publikuotos studijos
duomenimis, bandymuose, kai peliy kauly ¢iulpy mezenchiminés Igstelés
kultivuotos kartu su seiliy liauky lastelémis, paaiskéjo, kad Sios inicijavo
AMY1 ir paties baltymo ekspresija (Mona ir kt., 2019). Kitoje studijoje,
kurioje Wang ir bendraautoriai i§skyré kamienines lasteles i§ penkiy sveiky ir
penkiy serganciy Sjogreno sindromu individy seiliy liauky, aptikta, kad po 21
dienos, kamieninéms lasteléms diferencijavusis | seiliy liauky epitelio lasteles,
lastelés, iSgautos i§ asmeny, kuriems buvo SS, i§skyré maziau sAA nei sveiky
hipoteze, kad sAA gali dalyvauti inicijuojant autoimuninj atsakg Sjogreno
sindromo atveju, nes pastebéta, kad sAA prisijungia prie T lasteliy seiliy
liaukose ir dalyvauja vystantis uzdegiminiams reiSkiniams. Miisy Ziniomis,
dar néra tyrimy, kurie bty tyr¢ AMY1 KS sasajas su Sjogreno sindromu,
kitomis burnos sausumo biiklémis ir su jomis sietinomis burnos ligomis.
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3. TYRIMO MEDZIAGA IR METODAI
3.1. Etinés aplinkybés

Disertaciniam tyrimui atlikti buvo gauti Vilniaus regioninio biomedicininiy
tyrimy etikos komiteto leidimai:
1. Tdalies tyrimui i§duotas leidimas 2017-05-09, Nr. 158200-17-920-426
(1 priedas). Sios dalies tyrimui taip pat buvo gautas Asmens duomeny
apsaugos inspekcijos leidimas 2017-06-23, Nr. 2R-4077(2.6-1.) (2
priedas).
2. Il dalies tyrimui iSduotas leidimas 2020-09-22, Nr. 2020/9-1263-746 (3
priedas).

I tyrima buvo jtraukti tik savanoriskai dalyvauti tyrime sutike ir dave
raSytinj sutikima Informuoto asmens sutikimo formoje asmenys. Informuoto
asmens sutikimo formoje buvo nurodyta, kad biologiniai méginiai bus tiriami
Norvegijos Arkties universitete, su kuriuo pasiraSyta bendradarbiavimo
sutartis.

Tyrimas atliktas 2017-2023 m., vadovaujantis PSO metodologinémis
burnos sveikatos tyrimy rekomendacijomis. Tyrimas suplanuotas kaip
epidemiologiné studija, pasirinktas skerspjiivio dizainas.

3.2. Tyrimo dizainas ir pasiruoSimas tyrimui
3.2.1. Tyré¢jo apmokymas ir patikimumo vertinimas

Disertantés paruosimas mokslinio darbo vykdymui buvo organizuojamas
pagal PSO rekomendacijas. Nacionalinio burnos sveikatos tyrimo tyréjai $io
klinikinio tyrimo tyréja, disertante, apmoké atlikti tiriamyjy iStyrimg. Véliau
disertanté iStyré 10-ies tiriamyjy burnos sveikatg pagal metodika, nurodyta
biomedicininio tyrimo protokole, po 2 savaiiy tiriamieji buvo istirti antrg
karta, o burnos sveikatos jverCiai palyginti danties lygmeniu. Tyréjos
patikimumo vertinimo rezultatai buvo apskaiCiuoti dviejy patyrusiy tyréjy,
apskaiciuojant Koheno kapos vertes danty éduonies, danty eroziniy pazeidimy
ir >4 mm gylio periodontologiniy kiSeniy vertéms. Tyréjos patikimumas buvo
jvertintas tinkamu tolesniam tyrimui atlikti (1 lentelé). IStirti tiriamieji nebuvo
jtraukti j pagrinding analizg.
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1 lentelé. Tyréjos patikimumo jvertinimas

Klinikiné buklé Koheno kapos verté
Danty éduonis:
Kariozinio danties atvejis 1,00
Nesamo danties atvejis 0,99
Uzpildyto danties atvejis 1,00
Danty eroziniai pazeidimai 0,84
Periodonto patologija 0,95

3.2.2. Tiriamyjy imtis, jtraukimo ir nejtraukimo kriterijai, tyrimo vieta

3.2.2.1. I tyrimo dalis.

Tiriamyjy jtraukimo kriterijai:
e asmenys, kuriems tyrimo metu yra 35-74 m.;
e asmenys, kurie savanoriskai sutinka ir pasiraSytinai patvirtina sutikima
dalyvauti tyrime.

Nejtraukimo kriterijai:
e asmenys, kurie tyrimo metu yra i§vyke i§ Lietuvos;
e asmenys, kurie tyrimo metu yra jkalinimo jstaigose;
e asmenys, kurie dé¢l savo sveikatos buklés negali adekvaciai spresti dél
savo dalyvavimo tyrime.

Tiriamyjy imties skaiciavimai buvo atlikti virtualiu skai¢iuotuvu
http://sampsize.sourceforge.net/iface/#prev, pasirinkus statistinio
reikSmingumo lygmenj (p reik§mée) < 0,05 ir 95 proc. pasikliautingjj intervala.
Tiriamieji pagal amziy buvo isskirstyti ] 35-44 m., 45-54 m., 55-64 m. ir 65—
74 m. tiriamyjy grupes. Apskaiciuota, kad j kiekviena grupe reikia jtraukti apie
300 tiriamyjy. Remiantis anksCiau Lietuvoje atliktomis nacionalinémis
studijomis, tikétinas tiriamyjy iSkritimo i§ tyrimo skaic¢ius buvo apie 50 proc.,
todél apskaiciuota, kad | tyrima reikia pakviesti 2400 tiriamyjy (Skudutyté ir
kt., 2000; 2001).

Kad bty tinkamai atspindéta Lietuvos populiacija, tyrimas atliktas 5
didziuosiuose Lietuvos miestuose (Vilniuje, Kaune, Klaipédoje, Siauliuose ir
Panevézyje) ir 10 atsitiktinai atrinkty miesteliy (Sedoje, Ventoje, Merkinéje,
Silaléje, Ziezmariuose, Gudeliuose, Ramygaloje, Skuode, Nemenéinéje,
Molétuose), po vieng kiekvienoje Lietuvos apskrityje, remiantis 2001 m.
gyventojy suraSymo duomenis. Reikalingy dalyviy skaicius kiekvienoje
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amziaus grupéje skaiCiuotas proporcingai pagal gyventojy skaiciy kaimo tipo
gyvenvietése ir (ar) miesteliuose ir miesto tipo gyvenvietése santykiu 1:3.

Apskaiciuota tyrimo imtis buvo proporcingai paskirstyta pagal tyrimo
vietoviy dydj. Nustatyta, kad kiekvienoje mazesnéje vietoveje reikia iStirti
apytiksliai po 23 kiekvienos amziaus grupés suaugusiuosius. Apskaiciuota, kad
Vilniuje reikia istirti po 180, Kaune — 125, Klaipédoje — 62, Panevézyje — 39,
Siauliuose — 43 suaugusius i§ kiekvienos amzZiaus grupés.

Naudojantis Google paieskos jrankiu, kiekvienoje i§ tyrimo vietoviy buvo
vykdoma pirminiy sveikatos priezitros jstaigy (PSP]), kuriose galéty biiti
atlickamas tyrimas, paieSka. Buvo susisiekiama su paieskos jrankiu surasty
jstaigy vadovais eilés tvarka ir Siems sutikus dalyvauti tyrime, jstaiga jtraukta j
tyrimg. Vadovui nesutikus, paieska buvo tgsiama.

Kiekvienos atrinktos PSP] administracijos darbuotojai buvo paprasyti
atrinkti ir pateikti nustatyto skaiciaus pacienty kontaktinius duomenis, pacientus
atrenkant eilés tvarka i§ statistiniy saraSy pagal amziaus grupes. Atrinkti
tiriamieji telefonu buvo kvieCiami atvykti i jy miesto ar miestelio PSP]
iStyrimui.

3.2.2.2. II tyrimo dalis.
Tiriamyjy jtraukimo kriterijai:

1. asmuo vyresnis nei 18 mety, kuris kreipiasi j VUL Zalgirio klinika dél
patiriamo burnos sausumo;

2. asmuo, kuris tyrimo metu gydosi vienoje i Siy ligoniniy: Vilkpédés
ligoningje, Marcinkevi¢iaus ligoningje, Sv. Roko ligoninégje ir
skundZiasi burnos sausumu;

3. asmuo, kuriam VUL Santaros klinikose buvo nustatytas Sjogreno
sindromas;

4. asmuo savanori$kai sutinka ir pasiraSytinai patvirtina, kad sutinka
dalyvauti tyrime.

Neijtraukimo kriterijai:
1. asmenys, jaunesni nei 18 m.;
2. asmenys, kurie dél savo sveikatos buklés negali adekvaciai spresti dél
savo dalyvavimo tyrime.

Tiriamyjy imtis buvo apskaiciuota remiantis KPI indeksu. Sudaryta tokia
hipotezé:
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Ho: Vidutinis KPI tarp serganciyjy Sjogreno sindromu, serganciyjy
neautoimuniniu sausuoju sindromu ir kserostomijos grupiy reikSmingai
nesiskiria.

H1: Vidutinis KPI tarp serganCiyjy Sjogreno sindromu, serganciyjy
neautoimuniniu  sausuoju sindromu ir kserostomijos grupiy skiriasi
reikSmingai.

Pasirinkta: kriterijaus reikSmingumo lygmuo & = 0,05, kriterijaus galia 8
= 0,95, pirmosios grupés (sergantieji autoimuniniu sausuoju sindromu)
vidutiné KPI reiksmé 26,2 (Christensen ir kt., 2001), antrosios grupés vidutiné
(serganciyjy neautoimuniniu sausuoju sindromu) KPI reik§meé 21,42
(Vimonpun ir kt., 2012), prognozuojama kserostomijos KPI reikSmé 20
(mokslo literatiiroje duomeny nerasta). Tikimasi, kad kiekvienoje grupéje bus
surinkta po 42 tiriamuosius. Gauta reikiama imtis, naudojant programin¢
jranga G-Power: 126.

3.3. Tiriamyjy grupés

I tyrimo dalyje sudarytos 3 tiriamyjy grupés:

1) kserostomijos — jtraukti tie tiriamieji, kurie burnos sausumo daznio
klausimyne pazyméjo patiriantys burnos sausuma;

2) neautoimuninio sausojo sindromo — jtraukti tiriamieji, kurie pasizymeéjo
subjektyviu ir objektyviu burnos ir akiy sausumu, taciau jiems nebuvo
nustatyta Sjogreno sindromo diagnoze;

3) Sjogreno sindromo — jtraukti tie tiriamieji, kuriems buvo patvirtinta
diagnoze pagal 2016 ACR/EULAR kriterijus.

II tyrimo dalyje jtraukta papildoma tiriamyjy grupé:
4) hiposalivacijos — jtraukti tiriamieji, kuriems atlikus visa nestimuliuota
sialometrija nustatytas <1,5 ml/15 min. seilétekis.

3.4. Anketiné apklausa

I tyrimo dalies anketing apklausg (4 priedas) sudaré:
1) PSO klausimynas suaugusiesiems (PSO, 2013).
2) Patirto streso skalé (Nielsen ir kt., 2016).
3) Sjogreno klausimynas (Vitali ir kt., 2002).
4) Burnos sausumo daznio klausimynas (Niklander ir kt., 2017).

Sudarytas ankety rinkinys, pagal PSO rekomendacijas, buvo iSverstas i$
angly kalbos | lietuviy kalba ir i§ lietuviy kalbos i angly kalbg dviejy tyréjy
nepriklausomai vienas nuo kito, jvertintas klausimy sutapimas ir atliktos
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korekcijos. Tokia pat seka klausimynas paruostas rusakalbiams ir lenky kalba
kalbantiems tiriamiesiems, numatant, kad didel¢ dalis jy gali bati atrinkti
dalyvauti tyrime.

II tyrimo dalies anketing apklausg (5 priedas) sudaré:
1) PSO klausimynas suaugusiesiems (PSO, 2013).
2) Patirto streso skalé (Nielsen ir kt., 2016).
3) Sjogreno klausimynas (Vitali ir kt., 2002).
4) Burnos sausumo daznio klausimynas (Niklander ir kt., 2017).
5) Vizualioji gyvenimo kokybés ir kserostomijos skalé (Boer ir kt., 2004).

Sudarytas ankety rinkinys buvo iSverstas i§ angly kalbos ] lietuviy kalba
ir i$ lietuviy kalbos j angly kalba dviejy tyréjy nepriklausomai vienas nuo kito,
jvertintas klausimy sutapimas ir atliktos korekcijos.

3.4. Seilétekio vertinimas

I tyrimo dalyje tiems tiriamiesiems, kurie pazyméjo, kad patiria burnos ir akiy
sausuma, ir visiems II tyrimo dalies tiriamiesiems buvo atliktas pilnos
nestimuliuotos sialometrijos (PNS) tyrimas. Tiriamieji buvo paprasyti pries
atvykdami iStyrimui nevalgyti, neriikyti ir nesivalyti danty bent dvi valandas
iki vizito. Tiriamieji buvo paprasyti 15 min. spjauti seiles | sugraduota
meégintuvelj. Jei nustatytas seilétekis buvo < 1,5 ml/15 min., tiriamajam buvo
diagnozuojama hiposalivacija.

3.5. ASary tékmés vertinimas

I tyrimo dalyje tiems tiriamiesiems, kurie pazyméjo, kad patiria burnos ir akiy
sausuma, ir visiems II tyrimo dalies tiriamiesiems buvo atliktas Sirmerio testas
aSary tekmei vertinti. Dvi sugraduotos Sirmerio juostelés (Schirmer Tear Test
Ophthalmic Strips, Model SCH(MB)-100, Optitech) buvo dedamos po
apatiniu voku ties kaire ir deSine akimis. Jei bent ties viena akimi aSary t€kmeé
nesieke ar buvo lygi 5 mm per 5 min., tiriamajam buvo diagnozuojamas asary
téekmés nepakankamumas.

3.6. Burnos sveikatos vertinimas

Burnos sveikata buvo vertinama [ ir II dalies tiriamiesiems naudojant
odontologinj veidrodélj ir CPITN periodontologinj instruments, kaip
rekomenduota PSO.

Burnos sveikatos rodikliams vertinti naudoti Sie klinikiniai rodikliai:
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1. Danty éduonies vertinimui — KPIP indeksas (PSO, 2013).

2. Periodontologinés buklés vertinimui — danty, ties kuriais zonduojama >
4 mm gylio periodontologiné kiSené, procentas nuo esamo danty
skaiCiaus.

3. Danty erozijy vertinimui — danty su eroziniais emalio ir (ar) dentino
pazeidimais, skai¢ius (Lussi and Ganss ir kt., 2014); danty su eroziniais
danty pazeidimais procentas nuo esamo danty skaiciaus.

4. Esamy danty skaicius, iSreikstas vienetais.

3.7. Genetin¢ analizé
3.7.1. Genetinés medziagos rinkimas

I tyrimo dalyje AMY1 KS vertinimui buvo rinkti 35-44 m. tiriamyjy seiliy
méginiai. Genetinei analizei pasirinkta jauniausia tiriamyjy amziaus grupé
tam, kad biity mazesné tikétina su amziumi atsirandanciy veiksniy jtaka.
Meéginiai rinkti tik tiems asmenims (43 proc.), kurie sutiko, kad jy seiliy
méginiai biity panaudoti genetinei analizei. Tiriamyjy buvo paprasyta 5 min.
spjauti seiles i 50 ml mégintuvélius (Falcon, UK). Surinkus geneting
medziagg, ji buvo laikoma Saldiklyje —20 °C temperatiiroje iki iSsiuntimo }
laboratorijg UiT Arkties universitete, Tromso, Norvegijoje.

I tyrimo dalyje genetinei analizei buvo naudojami zando gleivinés
tepinéliai (hDNAfreeFLOQSwabs®, Italy). Toks genetinés medziagos
rinkimo metodas pasirinktas norint iStirti genetines variacijas ir ty asmeny,
kuriems dél itin stipraus seilétekio nepakankamumo nebiity tikes I tyrimo
dalyje apraSytas metodas. Tepinéliai laikyti Saldiklyje, —20 °C temperattiroje
iki i§siuntimo j laboratorija UiT Arkties universitete, Tromso, Norvegijoje.

3.7.2. DNR isskyrimas

Genetiné analizé atlikta UiT Arkties universitete, Tromso, Norvegijoje.
Atliekant geneting analizg, pirmiausia buvo atlikta DNR ekstrakcija. 600 pl
seiliy méginio buvo dedama j 2 ml talpos mégintuvélj ir centrifuguojama 20
000 G greiciu, paskui supernatantas pasalintas. DNR buvo i$skirta naudojant
QOldAamp DNA Mini Kit (Qiagen, Vokietija) ir QlAcube (Qiagen, Vokietija)
automatizuotas sistemas, vadovaujantis gamintojo nurodymais. DNR
ekstraktas buvo praskiestas 100 pl 10 mM T7ris buferiniu tirpalu. ISskirtos
DNR kokybé¢ ir iSeiga patikrintos agarozés gelyje elektroforezés metodu (3
pav.) ir Qubit 3.0 fluorometru (Life Technologies, JAV) pagal gamintojo
nurodymus.
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3 paveikslas. ISgautos DNR kokybés vertinimo skalé

3.7.3. Skaitmeniné laseliné PGR analizé

Isskirta DNR buvo panaudota nustatant AMY1 GKS. Siam tikslui naudota
0X200 Droplet Digital PCR (ddPCR) sistema (Bio-Rad, JAV). Kiekvienai
ddPCR reakcijai buvo naudota 10 pl Supermix zondams be dUTP (Bio-Rad),
1 pl Zmogaus AMY 1 rinkinio (dHsaCP1000594: 900 nM praimerio ir 250 nM
FAM zondo; Bio-Rad), 1 pl zmogaus AP3BI1 rinkinio (dHsaCP1000001: 900
nM praimerio ir 250 nM HEX zondo; Bio-Rad), 0,5 ul BsuRI restrikcijos
fermento (10x), 1 ul DNR ir 8,5 pl molekulinés biologijos kokybés vandens.
22 ul ddPCR reakcijos misinio buvo panaudoti laseliams generuoti naudojant
laseliy generatoriy (Bio-Rad). 40 ul reakcijos miSinio buvo perkelta | 96
Sulinéliy plokstele ir izoliuota folija naudojant PX1 PGR sandariklj (Bio-Rad).
Inkubuota 30 min. 37 °C temperatiiroje. Po inkubacijos plokstelé buvo
perkelta j giluminio Sulinio CI/000 TouchTM termocikleri (Bio-Rad)
amplifikacijai tokia eiga: aktyvinimo etape 95 °C temperatiiroje 10 min., 95
°C 305 (x40), 58 °C 1 min. (x40) ir galutiniam reakcijos sustabdymo zingsniui
98 °C temperatiiroje 10 min., véliau plokstelé buvo laikoma 12 °C
temperatiiroje. Baigus PGR amplifikacijg laseliy skaitytuvu (Bio-Rad) buvo
aptinkama FAM arba HEX fluorescencija ir kiekvieno laselio busena
priskiriama teigiamai arba neigiamai. | testavima buvo jtraukta neigiama
kontrolé (vanduo) bei didelio (14-0s AMY 1 GKS; NA18972, NHGRI Sample
Repository for Human Genetic Research, oriell Institute for Medical
Research, Camden, JAV) ir mazo (6 AMY1 GKS; NA18956, NHGRI Sample
Repository for Human Genetic Research) GKS méginiai. Skaitmeninés
laselinés PGR analizés rezultatai buvo analizuojami QuantaSoftTM Analysis
Pro programine jranga v1.0. Programiné jranga buvo naudojama AMY 1 GKS
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nustatymui kiekviename meéginyje pagal aptikty AMY1 signaly santykj
QX200 sistemoje (5 pav.).

— Target of interast
| -
| '\ - m Background DNA
| |
|III IIII
\ i / .
'\ g .f'l =
\ @/

5 paveikslas. Méginiy skaidymas ] laselius skaitmeninei laSelinés PGR
analizei (Bio-rad gamintojo paveikslas)

3.8. Statistiné analizé

Statistinei duomeny analizei atlikti buvo naudojami duomeny kaupimo ir
analizés programiniai paketai SPSS (angl. Statistical Package for Social
Sciences) versijos 25.0, 26.0,27.0,28.0.1.0 IBM, NY, US)irR 4.1.0 (R Core
Team, 2021).

Kiekybiniai kintamieji apraSyti kaip aritmetinis vidurkis (V) ir
standartinis nuokrypis (SN), 25-as ir 75-as procentiliai regresinése analizése
iSreiksti 95 proc. pasikliautinaisiais intervalais (PI). Kiekybiniy kintamyjy
parametry pasiskirstymo normalumui vertinti buvo naudotas Sapiro ir Vilko
testas. Jei kiekybiniy kintamyjy skirstinys tenkino skirstinio normalumo
prielaida, dviejy nepriklausomy imciy vidutinéms vertéms palyginti buvo
taikomas Stjudento kriterijus. Tais atvejais, kai kiekybiniai kintamieji
netenkino pasiskirstymo normalumo saglygos, buvo taikomi neparametriniai
Mano, Vitnio bei Kruskalo ir Voliso ranginis kriterijai. Chi kvadrato ir FiSerio
tikslusis (mazy iméiy atveju) Kkriterijai buvo naudoti vertinant kokybiniy
pozymiy tarpusavio priklausomumg.

Daugialypei analizei taikytas dvinarinés logistinés regresijos metodas,
skirtas prognozuoti atvejy patekimg j tyrimo grupes. Sudarant modelius
patikrinta nepriklausomy kintamyjy nepriklausomumo prielaida naudojant
kolinearumo diagnostika: jei tolerancijos reikSmé buvo didesné negu 0,5, o
dispersijos mazéjimo daugiklio reikSmé mazesné negu 2,0, laikyta, kad
kolinearumo problematikos néra ir regresija galima kliautis. Taip pat jvertinti
modeliy determinacijos koeficientai. Puasono regresija buvo naudota nustatyti
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kiekybinio rodiklio sgsajoms su burnos sausumo biiklémis, kai Sio rodiklio
dispersija buvo plati, o linijiné regresija — esant jprastai dispersijai.

Taikyty kriterijy skirtumai buvo laikomi statistiSkai reik§mingais, kai p
reikSmé buvo mazesné nei 0,05.

Tyrimo I ir I dalyse surinkti ir iSanalizuoti duomenys buvo panaudoti
mokslinéms publikacijoms ruosti. Keturios jy yra publikuotos, likusios trys
paruostos kaip rankra$ciai, parengti publikavimui. Duomeny rinkimo ir
sklaidos schema pateikiama 4 paveiksle.

Tiriamieji
(n1532)

| tyrimo dalis: 1l tyrimo dalis:
a) Anketiné apklausa
b) Klinikinis i$tyrimas

c) Seiliy méginiy rinkimas

a) Anketiné apklausa

b) Klinikinis iStyrimas
c) Zando gleivinés tepinéliy rinkimas
d) Nestimuliuotos pilnos sialometrijos ir Sirmerio testo
atlikimas asmenims, su iSreikStais sausumo pozymiais

d) Nestimuliuotos pilnos sialometrijos ir Sirmerio testo
atlikimas visiems dalyviams

Publikacija | Publikacija Il Publikacija Il Publikacija IV Rankrastis | Rankrastis | Rankratis 11l

4 paveikslas. Duomeny rinkimo ir sklaidos schema
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4. REZULTATAI
4.1.Publikacija I — Burnos sausumo biikliy paplitimas Lietuvoje

Siame straipsnyje nagrinéti I tyrimo dalies duomenys. Tiriamyjy grupei
priskirti asmenys, patiriantys burnos sausuma, kontrolinei grupei — like
dalyviai. I$ viso analizuoti 1405 tiriamieji i$ 15-o0s Lietuvos miesty ir miesteliy
(atsakas 51,7 proc.). Tyrime dalyvavo 466 (33,2 proc.) vyrai ir 939 (66,9
proc.) moterys. Nustatyta, kad kserostomijos paplitimas buvo 8 proc. (n =

JRETETTY ’ 112). I ju 8
{TTRTRT Lhidd) ] tiriamiesiems nustatytas
L 1???1 FPERRERRRRRRRRERRRRRROTTy L. . o
TITTTRTT T 1Y nSS ir jo paplitimas sieké
A 1 4N 0,6 proc. IS Siy 8 atvejy
i"“iﬂ'ﬂﬂ' 1 %E'H . dviem tiriamiesiems, t. y.

i *H FWE ¥ LR qm?” 25 proc., diagnozuotas

i :F" ; v SS, tai sudaré 0,14 proc.
T 11 BELidids T e e paplitima Lietuvoje (5
l W‘ [‘ \ "'# -1;1:1 TRRPFTPRN "y Tw pav )
rIWIIH, 1[41 || had
. TIRRRTTIT
nSS 0,6 proc. (N=8) e SS 0,14 proc. (N=2)

Kserostomija 8 proc. (N=112)

5 paveikslas. Burnos sausumo biikliy paplitimas Lietuvoje

Tyrimo rezultatai parodé, kad patirianciyjy kserostomijg grupéje buvo
daugiau motery, vyresnio amziaus asmeny, asmeny, kuriy zemesnis
iSsilavinimas, taip pat vartojanciy medikamentus, turinciy létiniy ligy ir
patirianciy daugiau streso nei kontrolingje grupéje. O nSS grupéje, palyginti
su kontroline grupe, taip pat buvo daugiau motery, vyresnio amziaus asmeny,
taip pat ty, kurie vartojo vaistus ir sirgo 1étinémis ligomis (2 lentelé).
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2 lentelé. Bendryjy veiksniy pasiskirstymas tarp patirianciyjy kserostomija ir kontrolinés grupés bei tarp serganciyjy nSS ir kontrolinés grupés

Tyrimo grupés

Veiksnys - . o a1 - oo
Kontroliné N (%) Kserostomijos N (%) p reik§mé Kontroliné N (%) nSS N (%) p reik§mé
Lytis
1293 112 1293 8
Vyras 440 (34,0) 26 (23,2) 440 (34,0) 0(0,0)
Moteris 853 (66,0) 86 (76.8) 0,020 853 (66,0) 8 (100,0) 0,043
AmZiaus grupés
1293 112 1293 8
Jaunesné (35-46 metai) 387 (29,9) 12 (10,7) 387 (29,9) 0 (0,0)
Viduriné (47-60 metai) 460 (35,6) 33 (29,5) 460 (35,6) 1(12,5)
<0,001 0,007
Vyresné (61-74 metai) 446 (34,5) 67 (59,8) 446 (34,5) 7 (87.,5)
Gyvenamoji vieta
1293 112 1293 8
Miesto 917 (70,9) 89 (79,5) 917 (70,9) 8 (100,0)
Miestelio 227 (17,6) 11(9.8) 0,093 227 (17,6) 0(0,0) 0.355
Gyvenvietés 149 (11,5) 12 (10,7) 149 (11,5) 0(0,0)
ISsilavinimas
1293 112 1293 8
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Tyrimo grupés

Veiksnys
Y Kontroliné N (%) Kserostomijos N (%) p reikimé! Kontroliné N (%) nSS N (%) p reikimé!
Vidurinis ar Zemesnis 500 (38,7) 57 (50,9) 500 (38,7) 4 (50,0)
Aukstasis 336 (26,0) 23 (20,5) 0,040 336 (26,0) 2(25,0) 0,903
neuniversitetinis
Universitetinis 457 (35.3) 32 (28,6) 457 (35.3) 2(25,0)
Létiniy ligy skaicius
1293 112 1293 8
Néra 638 (49,3) 22 (19,6) 638 (49,3) 0 (0,0)
Viena 521 (40,3) 58 (51,8) <0001 521 (40,3) 7(87.5) 0,006
Dvi ar daugiau 134 (10.4) 32 (28,6) 134 (10.4) 1(12,5)
Vartojamy medikamenty skaicius
1293 112 1293 8
Néra 574 (44,4) 14 (12,5) 574 (44.4) 0 (0,0)
Vieni 586 (45,3) 67 (59.8) <0,001 586 (453) 7(87,5) 0,022
Dveji ar daugiau 133 (10,3) 31(27,7) 133 (10,3) 1(12,5)
KMI
1293 112 1293 8
<250 471 (36,4) 31 (27,7) 471 (36.4) 3 (37.5)
25,1-29,9 434 (33,6 36 (32,1) 0,057 434 (33,6) 4 (50,0) 0,552
>30,0 388 (30,0) 45 (40,2) 388 (30,0) 1(12,5)
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Tyrimo grupés

Veiksnys e erw a1 .. v a1
Kontroliné N (%) Kserostomijos N (%) p reik§mé Kontroliné N (%) nSS N (%) p reik§mé
Riikkymas
1293 112 1293 8
Ne 981 (75,9) 87 (77,7) 981 (75.9) 7 (87.,5)
Taip 312 (24,1) 25 (22.3) 0,667 312 (24,1 1(12,5) 0,688
Alkoholio vartojimas
1293 112 1293 8
Ne 510 (39,4) 50 (44,6) 510 (39,4) 5 (62,5)
Taip 783 (60,6) 62 (55.4) 0,281 783 (60.6) 3(37.5) 0,277
Patirto streso lygis
1130 95 1130 8
Zemas 367 (32,5) 16 (16,8) 367 (32,5) 1(12,5)
o <0,001 0,511
Vidutinis 695 (61,5) 67 (70,5) 695 (61,5) 4(50,0)
Aukitas 68 (6,0) 12 (12,6) 68 (6,0) 3 (37.5)

! Chi kvadratas arba FiSerio tikslusis kriterijus.
KMI - kiino masés indeksas.
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Remiantis sudarytu daugialypés dvinarés logistinés regresijos modeliu (3
lentel¢), galima teigti, kad tiriamiesiems, kurie gyveno mieste, rizika patirti
kserostomijag buvo didesné¢ (SR 3,3, 95 % PI 1,6-5,0) nei gyvenantiems
miesteliuose ar atokiose vietovése. Didesné rizika taip pat buvo nustatyta
sergantiems létinémis ligomis (SR 2,5, 95 % PI 1,4-3,3) ir vyresnio amziaus
asmenims (SR 1,7, 95 % PI 1,1-2,6). O asmenims, kurie vartojo alkoholj,
rizika patirti kserostomija buvo mazesné (SR 0,6, 95 % PI 0,4-0,9).

3 lentelé. Kserostomijai reikSmingi veiksniai, nustatyti taikant daugialype dvinare
logistine regresija

I modelis 2 modelis '

Determinacijos koeficientas Determinacijos koeficientas
Veiksniai R2=10,756 R2=0,761

Reik$mingumas p < 0,001 Reik§mingumas p < 0,001

SR  95%PI Tolerancija SR  95%PI  Tolerancija

Sociodemografiniai
Lytis 1,1 0,7; 1,6 0,976 1,2 0,8; 1,9 0,878
AmZius 1,6 1,2;2,3 0,964 1,7 1,1; 2,6 0,789
Gyvenamoji vieta 0,3 0,2;04 0,952 33 1,6;5,0 0,934
ISsilavinimas 0,4 0,3;0,5 0,924
Bendros sveikatos
Létinés ligos 2,5 1,4;33 0,923
Vaisty vartojimas 1,4 0,9;2,2 0,792
Stresas 1,2 0,7;2,0 0,943
KMI 0,9 0,6; 1,4 0,903
Rikymas 0,7 04;12 0,917
Alkoholio 0,6 0,4; 0,9 0,902
vartojimas

! I8silavinimo veiksnys buvo pasalintas i§ 2 modelio dél multikolinearumo.
KMI — kiino masés indeksas.

Pateiktos medziagos Saltinis: Stankeviciene I, Puriene A, Mieliauskaite
D, Stangvaltaite-Mouhat L, Aleksejuniene J. Detection of xerostomia, Sicca,
and Sjogren's syndromes in a national sample of adults. BMC Oral Health.
2021; 21(1): 552.

4.2. Publikacija I — Kserostomijos ir dietos veiksniy rySys
Publikacijoje tesiama I tyrimo dalies 1405-1y tiriamyjy analizé. Tirty asmeny

vidutinis amzius buvo 55 m. (SN = 11,9). Tiriamieji, kurie patirdavo burnos
sausuma ,,daznai“ ir ,,nuolatos”, sudaré 8 proc. tirty asmeny ir pateko |
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kserostomijos grupe, like tiriamieji buvo analizuojami kaip kontroliné grupé.
Isanalizuoti tiriamyjy mitybos jprociai i analize jtraukus 20 maisto produkty
ir 3 papildy grupes.

Nustatyta, kad asmenys, patiriantys kserostomija, refiau vartojo
perdirbtus mésos gaminius (p = 0,016) ir duong (p = 0,029) nei tie, kuriems
kserostomija nebuvo diagnozuota, bet dazniau naudojo liesg (p = 0,009) ir
riebig zuvj (p = 0,009). Patiriantieji burnos sausumga taip pat dazniau naudojo
Salto spaudimo aliejus (p = 0,013) ir probiotikus (p = 0,002) (4 lentel¢).

4 lentelé. Maisto produkty ir papildy vartojimo daznio palyginimas tarp
kserostomijos ir kontrolinés grupiy.

Tiriamuyjy grupés
Dietos veiksniai Kontrol;ln(eo/go ;‘upe Ksero;t(:;:;os Reik§mingumas!'
Angliavandeniai
Duona
Mazas vartojimo daznis 166 (13,8) 24 (22,9)
Vidutinis vartojimo daznis 251 (20,9) 16 (15,2) 0.029
Didelis vartojimo daznis 785 (65,3) 65 (61,9) ’
Ryziai ir makaronai
Mazas vartojimo daznis 699 (60,0) 58 (58,0)
Vidutinis vartojimo daznis 363 (31,2) 28 (28,0) 0,222
Didelis vartojimo daznis 103 (8,8) 14 (14,0)
Kruopos
Mazas vartojimo daznis 517 (45,2) 46 (46,0)
Vidutinis vartojimo daznis 417 (36,5) 35(35,0) 0,957
Didelis vartojimo daZnis 210 (18,4) 19 (19,0)
Bulves
Mazas vartojimo daznis 334 (27,6) 31(29,8)
Vidutinis vartojimo daznis 534 (44,2) 41 (39,4) 0,645
Didelis vartojimo daznis 341 (28,2) 32 (30,8)
Baltymai
Meésa
Mazas vartojimo daznis 188 (15,6) 23 (21,5)
Vidutinis vartojimo daznis 489 (40,5) 34 (31,8) 0.122
Didelis vartojimo daznis 530 (43.,9) 50 (46,7) ’
Perdirbti mésos gaminiai
Mazas vartojimo daznis 509 (49,0) 58 (64,4)
Vidutinis vartojimo daznis 312 (30,0) 17 (18,9) 0,016
Didelis vartojimo daznis 218 (21,0) 15 (16,7)
Riebi zuvis
Mazas vartojimo daznis 795 (73,5) 55(59,2)
Vidutinis vartojimo daznis 220(20,4) 31(33,3) 0.009
Didelis vartojimo daZnis 66 (6,1) 7(7,5) ’
Liesa Zuvis
Mazas vartojimo daznis 871 (75,2) 63 (61,8)

47



Tiriamuyjy grupés

Dietos veiksniai Kontro;n(e(ygo;‘up ¢ Kserols\lt(;rot/::;os Reik§mingumas'
Vidutinis vartojimo daznis 226 (19,5) 29 (28,4) 0,009
Didelis vartojimo daznis 61 (5,3) 10 (9,8)

KiauSiniai

Mazas vartojimo daznis 413 (34,4) 37 (35,6)

Vidutinis vartojimo daznis 520 (43.,3) 44 (42,3) 0,970
Didelis vartojimo daznis 267 (22,3) 23 (22,1)

Riesutai ir séklos

Mazas vartojimo daznis 693 (60,3) 58 (57,5)

Vidutinis vartojimo daznis 281 (24,5) 27 (26,7) 0,841
Didelis vartojimo daZnis 175 (15,2) 16 (15,8)

Aliejai

Liny séemeny aliejus

Mazas vartojimo daznis 919 (84,3) 81 (81,8)

Vidutinis vartojimo daznis 95 (8,7) 8 (8,1) 0,512
Didelis vartojimo daznis 76 (7,0) 10 (10,1)

Alyvuogiy aliejus

Mazas vartojimo daznis 659 (60,6) 56 (57,7)

Vidutinis vartojimo daznis 287 (26,3) 26 (26,8) 0,773
Didelis vartojimo daznis 142 (13,1) 15 (15,5)

Rafinuoti aliejai

Mazas vartojimo daznis 500 (46,2) 48 (49,5)

Vidutinis vartojimo daznis 345 (31,9) 28 (28,9) 0,792
Didelis vartojimo daznis 238 (22,0) 21 (21,6)

Kiti Salto spaudimo aliejai

Mazas vartojimo daznis 821 (81,5) 72 (80,9)

Vidutinis vartojimo daznis 130 (12,9) 6 (6,7) 0,013
Didelis vartojimo daznis 56 (5,6) 11 (12,4)

Darzovés ir vaisiai

DarzZoves

Mazas vartojimo daznis 101 (8,3) 8(7.,5)

Vidutinis vartojimo daznis 253 (21,0) 18 (16,8) 0.792
Didelis vartojimo daznis 853 (70,7) 81 (75,7) ’
Vaisiai

Mazas vartojimo daznis 238 (19,4) 22 (20,0)

Vidutinis vartojimo daznis 380 (31,0) 37 (33,6) 0,792
Didelis vartojimo daznis 609 (49,6) 51 (46,4)

Pieno produktai

Pienas

Mazas vartojimo daznis 610 (52,5) 268 (57,7)

Vidutinis vartojimo daznis 268 (23,1) 17 (16,3) 0,288
Didelis vartojimo daZnis 284 (24,4) 27 (26,0)

Rauginti pieno produktai

Mazas vartojimo daznis 544 (46,5) 41 (39,8)

Vidutinis vartojimo daznis 377 (32,2) 42 (40,8) 0,205
Didelis vartojimo daznis 248 (21,3) 20 (19,4)
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Tiriamuyjy grupés

Dietos veiksniai Kontro;n(eo/go;‘up ¢ Kserols\lt(;?/::;os Reik§mingumas'
Saldumynai

Mazas vartojimo daznis 360 (36,0) 30 (36,1)

Vidutinis vartojimo daznis 304 (30,4) 23 (27,7) 0,848
Didelis vartojimo daznis 336 (33,6) 30 (36,1)

Saldinti gérimai

Mazas vartojimo daznis 327 (33,5) 31(35,6)

Vidutinis vartojimo daznis 345 (35,3) 33(37,9) 0,651
Didelis vartojimo daznis 305 (31,2) 23 (26,4)

Maisto papildai

Zuvy taukai

Mazas vartojimo daznis 883 (80,0) 79 (79,8)

Vidutinis vartojimo daznis 73 (6,6) 6 (6,1) 0,961
Didelis vartojimo daznis 148 (13,4) 14 (14,1)

Probiotikai

Mazas vartojimo daznis 988 (93,1) 77 (83,7)

Vidutinis vartojimo daznis 34 (3,2) 9(9,8) 0,002
Didelis vartojimo daznis 39 (3,7) 6(6,5)

Omega 3

Mazas vartojimo daznis 869 (77.,5) 79 (80,6)

Vidutinis vartojimo daznis 65 (5,8) 7(7,2) 0,479
Didelis vartojimo daznis 187 (16,7) 12 (12,1)

! Chi kvadrato kriterijus.

Vyresnio amziaus tiriamiesiems (SR 1,66, 95 % PI 1,03-2,69), taip pat tiems,
kurie reciau vartojo angliavandenius (SR 0,39, 95 % PI 0,23-0,65), baltymus
(SR 0,56, 95 % P1 0,32-0,99) ir aliejus (SR 0,58, 95 % PI 0,34—1,00), rizika
sirgti kserostomija buvo didesné (5 lentelé).

5 lentelé. RysSiai tarp mitybos veiksniy ir kserostomijos, atsizvelgiant |
sociodemografinius veiksnius

Dvinaré logistiné Daugialypé logistiné regresiné analizé:
Veiksniai regresiné analizé Nagelkerkés R? = 0,739; p < 0,001.
Neadaptuota SR (95 % PL Adaptuota SR (95 % PI)

Sociodemografiniai veiksniai

Lytis (vyriSkojivs. 55 55, 0.28) NRS
moteriskoji)
Amzius (55+ meta

vs. < 55 metai) 0,23 (0,20; 0,26) 1,66 (1,03; 2,69)

Mityba vartojimo daznis: didesnis vs. mazZesnis

49



Dvinaré logistiné Daugialypé logistiné regresiné analizé:

Veiksniai regresiné analizé Nagelkerkés R? = 0,739; p < 0,001.
Neadaptuota SR (95 % PL Adaptuota SR (95 % PI)
Angliavandeniai 0,23 (0,20; 0,26) 0,39 (0,23; 0,65)
Baltymai 0,20 (0,17; 0,24) 0,56 (0,32; 0,99)
Aliejai 0,19 (0,16; 0,22) 0,58 (0,34; 1,00)
Darzovés ir vaisiai 0,25 (0,22; 0,28) NRS
Pieno produktai 0,21 (0,18; 0,24) NRS
Saldumynai 0,20 (0,17; 0,23) NRS
Saldinti gérimai 0,20 (0,17; 0,23) NRS
Papildai 0,21 (0,18: 0,24) NRS

NRS — nenustatyta reik§mingy skirtumy.

Pateiktos medziagos Saltinis: Stankeviciene I, Aleksejuniene J, Puriene A,
Stangvaltaite-Mouhat L. Association between diet and xerostomia: Is
xerostomia a barrier to a healthy eating pattern? Nutrients. 2021; 13(12).

4.3.Publikacija III - AMY1 KS variacijos ir rizikos sirgti danty éduonimi
rySys

I8 354 asmeny, kurie dalyvavo I dalies tyrime, 43 proc. (N =193) i§ 35-44 m.
amziaus grupés sutiko, kad jy seiliy méginiai buity panaudoti genetinei AMY 1
KS analizei. Siuose méginiuose rasta kopijy skai¢iaus amplitude, t. y. 2-16
kopijy, atitiko pasauliniuose tyrimuose nurodytas ribas.

Stratifikavus dalyviy imtj pagal AMY1 KS grupes, aptikta, kad lygiyjy
pavirs$iy éduonies patirties, t. y. KPIP, vidutinés vertés reikSmingai skyrési
tarp 4-iy AMY1 KS grupiy (p < 0,05). Didziausios vidutinés KPIP lygiyjy
danties pavirSiy vertés (SN) buvo 10-16 AMY1 KS grupéje ir sudaré 35,1
(21,5), o maziausios — 2-3 AMY 1 KS ir buvo 25,1 (23,1).

Atlikus dvinare logisting regresing analize aptikta, kad motery KPIP
rodikliai tiek okliuziniuose, tiek lygiuosiuose danty pavirSiuose buvo
blogesni. Didesniy lygiyjy danty pavir§iy éduonies verciy grupéje buvo 64
proc. (n = 105) motery ir 36 proc. (n = 58) vyry, p < 0,05. O didesniy
okliuziniy danty pavirSiy éduonies verciy grupéje atsidiiré 65 proc. (n = 94)
motery ir 35 proc. (n = 50) vyry, p < 0,05. Didesnés éduonies patirties vertés
buvo ir tais atvejais, kai tiriamyjy apsilankymai odontologo kabinete buvo
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daznesni. Didesniy lygiyjy danty pavirSiy éduonies verciy grupéje 74 proc. (n
= 120) tiriamyjy paskutinj odontologinj vizita nurodé pries 12 ménesiy ar
anksciau, o didesniy okliuziniy danty pavirsiy éduonies verciy grupéje tokij
laikg nurodé 73 proc. (n = 105) dalyviy, like dalyviai lankési reciau nei karta
per metus, p < 0,05 abiem atvejais (6 lentelé).

6 lentelé. Dalyviy, suskirstyty pagal maza (KPIP <9) ir didel¢ (KPIP > 9) okliuziniy
pavirsiy danty éduonies patirtj, genetiné¢ informacija, sociodemografinés ir elgsenos
charakteristikos

Veiksniai KPIP<9 N (%) KPIP >9 N (%)
Genetiniai
AMYI KS 49 144
2-3 3(6) 7(5)
4-5 8 (16) 44 (31)
6-9 28 (57) 59 (41)
10-16 10 (21) 34 (23)
Sociodemografiniai
AmZius 49 144
Aritmetinis vidurkis (SN) 39,1 (2.9) 39,3 (2.7)
Lytis* 49 144
Moteris 21 (43) 94 (65)
Vyras 28 (57) 50 (35)
ISsilavinimas 48 141
Vidurinis ar mazesnis 17 (35) 44 (31)
Aukstasis, maziau nei 4 m. 21 (44) 61 (43)
Aukstasis, 4 m. ar daugiau 10 (21) 36 (26)
Fluoridai geriamajame 49 144
vandenyje
Ppm<1 42 (86) 131 (91)
Ppm > 1 7(14) 13(9)
Elgsenos
Produkty su pridétiniu cukrumi 43 120
naudojimo daZnis
Vidutinis ir (ar) didelis 26 (61) 69 (58)
Mazas/Zemas 17 (39) 51 (42)
Danty valymo daZnis 48 142
Du kartus per diena ar daugiau 21 (44) 76 (54)
Kartg per dieng ar maziau 27 (56) 66 (46)
Laikas iki véliausios 48 143
odontologinés patikros*
Daugiau nei 12 ménesiy, 18 (38) 38 (27)
12 ménesiy ar maziau 30 (62) 105 (73)

* p < 0,05 pagal chi kvadrato kriterijy.
ppm — angl. parts per million.
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Atlikus kompleksiskesne analizg, kontroliuojant sociodemografiniais ir
elgsenos veiksniais, rySys tarp AMY1 KS ir lygiyjy danty pavirSiy éduonies
i§liko reikSmingas. Palyginti su tais, kurie tur¢jo 2-3 AMY1 kopijas,
priklausan¢iy 4-5 AMY1 KS grupei rizika turéti daugiau lygiyjy pavirsiy
éduonies padidéjo 13 karty (SR 13,3, 95 % PI 2,1-86,3); ty, kurie priklausé
6-9 AMY1 KS grupei, rizika buvo 7 kartus didesné (SR 7,0, 95 % PI 1,4—
34,1), o likusiy, kurie priklaus¢ 10-16 AMY1 KS grupei, rizika buvo
apytiksliai 6 kartus didesné (SR 5,8, 95 % PI 1,2-32,2). Moteriskoji lytis taip
pat siejosi su danty éduonimi statistiSkai reikSmingai net ir kontroliuojant
kitais veiksniais. Moterims rizika sirgti aktyvesniu lygiyjy pavirSiy danty
¢duonimi buvo beveik 6 kartus didesné (SR 5,7, 95 % PI 1,9-17,2), o
okliuziniy danty pavir§iy éduonimi — beveik 3 kartus didesné (SR 2,8, 95 %
PI 1,2-6,2), palyginti su vyrais (7 lentelé).
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7 lentelé. Lygiyjy bei okliuziniy danty pavirSiy éduonies patirties indekso (KPIP) ir AMY'1 kopijy skaiciaus sasajos, isreikstos SR ir 95 % PI pagal
vienmate ir daugiamat¢ dvinarés logistinés regresijos analizg

Lygiyju pavirsiy éduonis OKkliuziniy pavirsiy éduonis
Nekontroliuota SR Kontroliuota SR Nekontroliuota SR Kontroliuota SR

Veiksniai (95 % PI) (95 % PH)N = 163 (95 % PI) (95%PI)N =163
AMYI KS 2-3 1 1 1 1

4-5 16,3 (3,0-89,6) 13,3 (2,1-86,3) 2,4 (0,5-11,1) 1,5 (0,3-7,9)

6-9 5,2(1,3-20,4) 7,0 (1,4-34,1) 0,9 (0,2-3,8) 0,8 (0,2-6,5)

10-16 4,5 (1,1-19,3) 5,8 (1,1-32,2) 1,5 (0,3-6,7) 1,2 (0,2-6,5)
Amzius metais 1,1 (0,9-1,3) 1,1 (0,9-1,4) 1,1 (0,9-1,1) 1,1 (0,9-1,2)
Lytis Vyras 1 1 1 1

Moteris 3,6 (1,6-8.3) 5,7(1,9-17,2) 2,7 (1,6-4.5) 2,8 (1,2-6,2)
ISsilavinimas

Aukstasis, daugiau nei 4 m. 1 1 1 1

Aukstasis maziau nei 4 m. 0,6 (0,3-1,3) 0,6 (0,2-2,0) 0,8 (0,4-1,8) 0,7 (0,3-2,0)

Vidurinis ar mazesnis 1,0 (0,4-2,3) 1,1 (0,3-4.4) 0,9 (0,4-1,5) 0,9 (0,3-2.5)
Fluoridai geriamajame vandenyje

Ppm <1 1 1 1 1

Ppm=>1 0,9 (0,3-3.4) 1,6 (0,3-7,2) 1,5 (0,7-3,3) 2,5(0,8-7,9)
Produkty su pridétiniy cukrumi naudojimo daznis

Didelis ir (ar) 1 1 1 1

vidutinis

Mazas 0,9 (0,4-2,0) 0,6 (0,2-1,7) 1,2 (0,7-2,1) 0,8 (0,4-1,7)
Danty valymo daznis

2 k./d. ar dazniau 1 1 1 1

1 k./d. ar reciau 1,9 (0,8-4,2) 1,2 (0,4-3,3) 0,8 (0,5-1,4) 1,0 (0,5-2,3)
Laikas iki véliausios odontologinés patikros

Daugiau nei 12 mén. 1 1 1 1
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Lygiuju pavirsiy éduonis Okliuziniy pavirSiy éduonis

. Nekontroliuota SR Kontroliuota SR Nekontroliuota SR Kontroliuota SR
Veiksniai (95 % P (95 % P) N =163 (95 % PI) (95 % P) N =163
12 mén. ar maZiau 0,4 (0,2-0,8) 0,5(0,2-1,4) 0,5 (0,3-0,9) 0,8 (0,3-1,6)

AMY1 KS — seiliy alfa amilaze koduojancio geno kopijy skaicius.

Pateiktos medziagos S$altinis: Stangvaltaite-Mouhat L, Piiriené A, Aleksejiniené J, Stankeviciene I, Tommeras B, Al-Haroni M.
Amylase Alpha 1 Gene Copy Number Variation and Dental Caries Experience: A Pilot Study among Adults in Lithuania. Caries Res
2021. doi: 10.1159/000514667.

4.4.Publikacija IV — Kserostomijos ir danty eroziniy pazeidimy sgsajos

Analizuojant I tyrimo dalies tiriamyjy charakteristikas, nustatyta, kad kserostomijos paplitimas imtyje reikSmingai skyrési tarp vyry
ir motery tik 65-74 mety grupéje (10 lentelé). Sioje amZiaus grupéje subjektyvy burnos sausumg patyré 35 proc. motery (n = 88) ir
18 proc. vyry (n = 18), p <0,05.

Bendras danty eroziniy pazeidimy paplitimas buvo 59 proc. 35-44 m. amziaus grupéje, 75 proc. — 45-54 m., 70 proc. — 55-64
m. ir 66 proc. — 65-74 m. amziaus grupése. Danty eroziniy pazeidimy paplitimas tarp vyry ir motery reikSmingai skyrési tik dviejose
jaunesnio amziaus tiriamyjy grupése ir buvo didesnis tarp vyry, p <0,05. Vyrams buvo tiek didesnis danty eroziniy pazeidimy dentine
paplitimas, tiek vidutiniskai daugiau pazeisty danty, palyginti su moterimis, p < 0,05 abiem atvejais (8 lentelé).
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8 lentelé Tiriamuyjy charakteristikos ir pasiskirstymas pagal eroziniy danty pazeidimy pozymius bei lytj

35-44 metai 45-54 metai 55-64 metai 65-74 metai
Vyr.N=130  Mot. Vyr. Mot. Vyr. Mot. Vyr. Mot.
(100 %) N=224 N =104 N =207 N=112 N =250 N=116 N =254
(100 %) (100 %) (100 %) (100 %) (100 %) (10 0%) (100 %)
Veiksnys
Eroziniai danty paZeidimai 130* 222 104* 206 112 249 115 253
Néra 54 (41) 124 (56) 26 (25) 82 (40) 34 (30) 92 (37) 39 (34) 103 (41)
Emalyje 37(29) 56 (25) 27 (26) 56 (27) 8(7) 47 (19) 6(5) 27(11)
Bent vienas pazeidimo dentine atvejis 38 (29)* 40 (18) 47 (45)* 66 (32) 63 (56)* 103 (41) 63 (55) 115 (45)
Bent vienas atvejis, kai pazeidimas susisiekia su 1(1) 2(1) 44 2(1) 7(7) 73) 7 (6) 8(3)
pulpa
Danty su eroziniais paZeidimais skaicius 1277 ** 1403 1213** 1677 1125 2208 1177 ** 1868
Aritmetinis vidurkis (SN) 16,6 (5,9) 14,3 (6,3) 15,6 (6,1) 13,5 (6,1) 14,4 (6,7) 13,9 (6,1) 10,2 (9,8) 7,4 (7,6)
Mediana (tarpkvartilinis intervalas) 17 (26) 14 (28) 15.5(30) 14 (27) 15 (25) 14 (27) 10.5 (32) 6 (28)
Sociodemografiniai
ISsilavinimas 128* 217 99%* 201 109* 241 111 239
Vidurinis ar 56 (44) 46 (21) 57 (58) 62 (31) 60 (55) 98 (41) 54 (49) 118 (49)
zemesnis
AukStesnysis neuniversitetinis 45 (35) 116 (54) 3131 114 (57) 46 (42) 132 (55) 53 (48) 114 (48)
AukStesnysis universitetinis 27 (21) 55(25) 11 (11) 25(12) 303 11 (4) 4(3) 703)
Gyvenamoji vieta 130* 224 104* 207 112 250 116 253
Miestas 120 (92) 168 (75) 82(79) 126 (61) 70 (62) 164 (66) 91 (78) 178 (70)
Miestelis ar gyvenvieté 10 (8) 56 (25) 22 (21) 81 (39) 42 (38) 86 (34) 25(22) 75 (30)
Fluoridy koncentracija geriamajame vandenyje 130 224 104 207 112* 250 116 254
<1ppm 121 (93) 198 (88) 95 (91) 181 (87) 100 (89) 201 (80) 96 (83) 204 (80)
» 1ppm 9(7) 26 (12) 909 26 (13) 12 (11) 49 (20) 20 (17) 50 (20)
Burnos sveikatos
Danty valymo daZnis 129%* 222 104* 204 111* 245 115% 250
2 kartus per dieng ar daugiau 51 (40) 136 (61) 29 (28) 128 (63) 37(33) 132 (54) 38 (33) 133 (53)
1 kartas per dieng ar maziau 78 (60) 86 (39) 75 (72) 76 37) 74 (67) 113 (46) 77 (67) 117 (47)
Naudoja danty pasta su fluoridais 82 163 65 148 70 138 74 136
Taip 71 (87) 139 (85) 47 (72) 116 (78) 53 (76) 106 (77) 52 (70) 100 (74)
Ne 11 (13) 24 (15) 18 (28) 32(22) 17 (24) 32(23) 22 (30) 36 (26)
Mitybos
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35-44 metai 45-54 metai 55-64 metai 65-74 metai
Vyr.N=130  Mot. Vyr. Mot. Vyr. Mot. Vyr. Mot.
(100 %) N=224 N=104 N=207 N=112 N =250 N=116 N=254
(100 %) (100 %) (100 %) (100 %) (100 %) (10 0%) (100 %)
Vaisiai 128* 220 97* 197 106* 236 111 234
Kelis kartus per savait¢ ar maziau 28 (22) 96 (44) 35(36) 108 (55) 37(35) 151 (64) 59(53) 141 (60)
Kasdien ar kelis kartus per dieng 100 (78) 124 (56) 62 (64) 89 (45) 69 (65) 85 (36) 52 (47) 93 (40)
Sultys 123 213 94 192 99 212 97 190
Kelis kartus per savaite ar maziau 11(9) 13 (6) 11 (12) 10 (5) 8(8) 27 (13) 16 (16) 30 (16)
Kasdien ar kelis kartus per diena 112 91) 200 (94) 83 (88) 182 (95) 91 (93) 185 (87) 81 (84) 160 (84)
Vaisvandeniai 122* 207 90* 189 95%* 204 88 173
Kelis kartus per savait¢ ar maziau 17 (14) 13 (6) 14 (16) 10 (5) 10(11) 6(3) 3(3) 503)
Kasdien ar kelis kartus per dieng 105 (86) 194 (94) 76 (84) 179 (95) 85 (89) 198 (97) 85(97) 168 (97)
Burnos sveikata
KPIP 130 224 104 207 112 250 116* 254
<77 108 (83) 175 (78) 71 (68) 119 (57) 52 (46) 99 (40) 43 (37) 62 (24)
>177 22 (17) 49 (22) 33 (32) 88 (43) 60 (54) 151 (60) 73 (63) 192 (76)
Fluorozé 130 223 104 207 112 248 116 253
Taip 5 8 2 3 1 0 2 0
“ ) (2 1 0] (0) 2 0)
Ne 125 (96) 215 (96) 102 (98) 204 (99) 111 (99) 248 (100) 114 (98) 253 (100)
Bendra sveikata
GERL 130 224 104 207 112 250 116 254
Taip 3(2) 5Q2) 0(0) 6(3) 2(2) 11 (4) 1(1) 73)
127 (98) 219 (98) 104 (100) 201 (97) 110 (98) 239 (96) 115 (99) 247 (97)
Ne
Kserostomija 130 224 104 207 112 250 116* 254
Taip 16 (12) 38 (17) 19 (18) 48 (23) 30 (27) 67 (27) 21 (18) 88 (35)
Ne 114 (88) 186 (83) 85 (82) 159 (77) 82 (73) 183 (73) 95 (82) 166 (65)

* p <0,05 taikant chi kvadrato kriterijy.

** p < 0,01 taikant nepriklausomy iméiy Stjudento kriterijus.
GERL — gastroezofaginio refliukso liga.

KPIP — karioziniy, plombuoty, iSrauty danty pavirsiy indeksas.

ppm — angl. parts per million.
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Atlikus statisting analize, nerasta ry$io tarp subjektyvaus burnos sausumo ir eroziniy danty pazeidimy (9 lentelé¢). ISsiaiskinta, kad

eroziniai danty pazeidimai tur¢jo statistiSkai reikSminga rysj su fluoridy koncentracija vandenyje. Tais atvejais, kai fluoridy
koncentracija vandenyje buvo < 1 ppm, tirty asmeny rizika turéti danty eroziniy pazeidimy buvo didesné (SR 2,1, 95 % P1 1,1-4,2).
Daugialypés statistinés analizés duomenimis, didesné rizika turéti danty eroziniy pazeidimy buvo nustatyta vyrams (SR 1,7, 95 %
PI 1,1-2.5), gyvenantiems miesteliuose ar gyvenvietése (SR 1,6, 95 % PI 1,1-2,4), vyresnio amziaus asmenims (SR 1,6, 95 % PI
1,3-1,9) ir tiems, kurie teigé turintys GERL diagnoze (SR 3,3, 95 % PI 1,0-10,9). O tiems, kurie turéjo didesnes vidutines KPIP
vertes, buvo nustatyta mazesné rizika turéti danty eroziniy pazeidimy (SR 0,7, 95 % PI1 0,5-0,9).

9 lentelé. Vienalypée ir daugialypé dvinare logistiné regresiné analizé rysiy tarp danty eroziniy pazeidimy ir tiriamyjy charakteristiky palyginimui

Vienalypé SR

Daugialypé¢ analizé

Vienalypé analizé

Daugialypé¢ analizé

Vienalypé analizé

Daugialypé analizé

(95 % PI) SR (95 % PI) SR (95 % PI) PI) SR (95 % PI) SR (95 % PI) PI) SR (95 % PI)

Veiksniai Pazeidimas emalyje® Pazeidimas Pazeidimas Pazeidimas dentine® 2 ar daugiau 2 ar daugiau
emalyje® dentine® paveikty danty® paveikty danty®
Sociodemografiniai
Lytis
Moteris 1 1 1 1 1 1
Vyras 1,1 (0,8-1,5) 0,7 (0,4-1,1) 1,8 (1,4-2,3) 1,7 1,5 (1,2-1,9) 1,3 (0,9-1,9)
(1,1-2,5)
ISsilavinimas
Vidurinis ar Zemesnis 1 1 1 1 1 1
Aukstasis neuniversitetinis 0,9 (0,6-1,6) 1,0 (0,6-2,4) 1,3 (0,9-2,0) 0,9 (0,5-1,5) 1,1 (0,8-1,6) 0,9 (0,6-1,5)
AukStasis universitetinis 1,0 (0,6-1,4) 1,2 (0,6-2,4) 1,8 (1,1-2,7) 0,9 (0,5-1,6) 1,4 (0,9-2,0) 0,9 (0,5-1,6)
Gyvenamoji vieta
Miestas 1 1 1 1 1 1
Miestelis ar gyvenvieté 1,6 (1,1-2,2) 1,6 (1,0-2,5) 1,9 (0,6-2,0) 1,6 (1,1-2,4) 1,8 (1,4-2,3) 1,6 (1,1-2,4)
Fluoridy konc. geriamajame vandenyje
1 1 1 1 1 1

> } ppm 1,8 (1,1-2,8) 2,1(1,1-4,2) 1,1(0,8-1,4) 1,1(0,7-1,8) 1,2 (0,9-1,7) 1,3 (0,9-2,0)
<1 ppm
AmZius 0,8 (0,7-0,9) 0,9 (0,7-1,1) 1,4 (1,3-1,5) 1,6 (1,3-1,9) 1,2 (1,1-1,2) 1,3 (1,1-1,5)
kas 10 m.
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Vienalypé SR

Daugialypé¢ analizé

Vienalypé analizé

Daugialypé analizé

Vienalypé¢ analizé

Daugialypé analizé

(95 % PI) SR (95 % PI) SR (95 % PI) PI) SR (95 % PI) SR (95 % PI) PI) SR (95 % PI)

Veiksniai Pazeidimas emalyje® Pazeidimas Pazeidimas Pazeidimas dentine® 2 ar daugiau 2 ar daugiau
emalyje® dentine® paveikty danty® paveikty danty®

Burnos sveikatos
Danty valymo daZnis
2 kartus per dieng ar dazniau 1 1 1 1 1
1 karta per dieng ar dazniau 0,8 (0,6-1,1) 0,8 (0,5-1,3) 0,8 (0,7-1,0) 1,1(0,7-1,5) 0,8 (0,7-1,0) 1,0 (0,7-1,3)
Naudoja danty pasta su fluoridais
Taip 1 1 1 1 1
Ne 1,0 (0,6-1,6) 0,9 (0,6-1,5) 1,2 (0,8-1,7) 0,9 (0,6-1,4) 1,2 (0,8-1,6) 1,0 (0,7-1,4)
Mitybos
Vaisiai
Kelis kartus per savait¢ ar maziau 1 1 1 1 1 1
Kasdien ar kelis kartus per dieng 0,8 (0,6-1,1) 0,9 (0,6-1,3) 1,0 (0,8-1,3) 0,9 (0,6-1,3) 1,0 (0,8-1,2) 0,9 (0,7-1,3)
Sultys
Kelis kartus per savait¢ ar maziau 1 1 1 1 1
Kasdien ar kelis kartus per dieng 0,9 (0,6-1,6) 1,2 (0,6-2,4) 1,1 (0,7-1,7) 1,0 (0,6-1,9) 1,1(0,7-1,5) 1,0 (0,6-1,7)
Vaisvandeniai
Kelis kartus per savaite ar maziau 1 1 1 1 1
Kasdien ar kelis kartus per dieng 1,2 (0,6-2,3) 1,0 (0,4-2.4) 1,3 (0,8-2,2) 1,7 (0,8-3.4) 1,3 (0,8-2,1) 1,4 (0,7-2,6)
Burnos sveikata
KPIP
77 ar maziau 1 1 1 1 1 1
Daugiau nei 77 0,6 (0,4-0,8) 0,8 (0,5-1,3) 0,9 (0,7-1,1) 0,7 (0,5-0,9) 0,8 (0,6-0,9) 0,7 (0,5-0,9)
Bendra sveikata
GERL
Ne 1 1 1 1 1 1
Taip 1,5 (0,6-3,9) 2,0 (0,5-8,8) 1,7 (0,8-1,2) 3,3 (1,0-0,9) 1,7 (0,8-3,6) 2,7 (0,9-8,6)
Kserostomija
Ne 1 1 1 1 1 1
Taip 0,8 (0,6-1,1) 1,2 (0,7-1,9) 0,9 (0,7-1,2) 1,0 (0,7-1,6) 0,9 (0,7-1,1) 1,1 (0,8-1,6)

58



Vienalypé SR Daugialypé¢ analizé

Vienalypé analizé

Daugialypé analizé

Vienalypé¢ analizé

Daugialypé analizé

(95 % PI) SR (95 % PI) SR (95 % PI) PI) SR (95 % PI) SR (95 % PI) PI) SR (95 % PI)
Veiksniai Pazeidimas emalyje® Pazeidimas Pazeidimas Pazeidimas dentine® 2 ar daugiau 2 ar daugiau
emalyje® dentine® paveikty danty® paveikty danty®
Modelio 0,054 0,111 0,053

Nagelkerkés R?

Erozinis danty pazeidimas emalyje vs. néra patologijos.
2 Erozinis danty pazeidimas dentine vs. néra patologijos.
3 Du ar daugiau danty su eroziniais paZeidimais vs. vienas dantis ar né vieno.
KPIP — karioziniy, plombuoty, i§rauty danty pavirsiy indeksas.
GERL — gastroezofaginio refliukso liga.
ppm — angl. parts per million.
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Pateiktos medziagos Saltinis: Stangvaltaite-Mouhat L, Piriené A,
Stankeviciene I, Aleksejiniené J. Erosive tooth wear among adults in
Lithuania: A Cross-Sectional National Oral Health Study. Caries Res. 2020;
54(3): 283-291. doi: 10.1159/000509872.

4.5.Rankrastis I — Burnos sausumo biikliy sgsajos su burnos sveikata ir
serganciyjy elgsenos ir streso veiksniais

Sioje analizés dalyje buvo integruoti I ir II tyrimo dalyje surinkti duomenys.
Naudojant statisting programg parinkus kiekvienam i§ 182-y tiriamyjy,
kuriems diagnozuotos burnos sausumo biiklés, pagal amziy ir lytj tinkamus du
kontrolinés grupés asmenis, buvo atlikta burnos sveikatos, elgsenos ir streso
veiksniy analizé. Nustatyta, kad tiriamieji, priklause kserostomijos, nSS ir SS
grupéms, dazniau naudojo danty pasta su fluoru nei atitinkami kontrolinés
grupés tiriamieji, reikSmingumas atitinkamai p = 0,014; p = 0,002 ir p = 0,001
(10 lentelé). Taip pat istirta, kad tiriamieji, kuriems diagnozuota nSS,
saldumynus vartojo reciau nei kontrolinés grupés tiriamieji, p = 0,033.
Kontrolingje grupéje daznai saldumynus vartojo 34 proc. tiriamyjy, o nSS
grupéje kur kas maziau, t. y. 11 proc. tiriamyjy. SS grupés tiriamieji, kaip
nustatyta, re¢iau lankési pas odontologa, p = 0,008. Kontroliniy atvejy grupéje
bent karta pas odontologg lankési 76 proc. tiriamyjy, o SS grupéje tik 48
procentai.
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10 lentelé. Skirtingas burnos sausumo biukles patirian¢iy asmeny charakteristiky palyginimas

Veiksniai Kserostomija vs. kontroliné nSS vs. kontroliné SS vs. kontroliné

gr.1 N (%) gr.2 N (%) gr.3 N (%)
Sociodemografiniai p reik§mé p reik§mé p reik§mé
Lytis
Moteris 84 (74) 169 (74) 0,931 30 (81) 58 (78) 0,741 27 (87) 54 (87) 1,000
Vyras 30 (26) 59 (26) 7(19) 16 (22) 4 (13) 8 (13)
AmZius
Aritmetinis 61,2 (12,0) 60,8 (11,0) 0,957 65,7 (14,7) 64,2 (11,0) 0,563 69,1 (19,4) 652(12,1) 0,089
vidurkis (SN)
Mediana 63 (15) 63 (15) 67 (19) 67 (14) 72 (24) 71 (14)
(tarpkvartilinis
intervalas)
ISsilavinimas
Aritmetinis 14,1 (3,0) 14,1 (3,1) 0,845 14,1 2,4) 13,7(3.4) 0,479 14,2 (4,1) 14,3 (3,6) 0,960
vidurkis (SN)
Mediana
(tarpkvartilinis 14 (4) 14 (4) 15 (4) 14 (5) 154) 15 (4)
intervalas)
Elgsenos veiksniai
Danty valymo daZnis
2 kartai per dieng 57 (50) 119 (52) 0,702 21(57) 32 (43) 0,179 12 (39) 31 (50) 0,303
ir dazniau
1 kartas per dieng 57 (50) 109 (48) 16 (43) 42 (57) 19 (61) 31 (50)

ir maziau
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Veiksniai Kserostomija vs. kontroliné nSS vs. kontroliné SS vs. kontroliné

gr. 1N (%) gr.2 N (%) gr.3 N (%)
Tarpdanéiy valymas
Taip 63 (55) 124 (54) 0,878 15 (40) 30 (40) 1,000 13 (42) 27 (44) 0,882
Ne 51 (45) 104 (46) 22 (60) 44 (60) 18 (58) 35 (56)
Danty pastos su fluoridais naudojimas
Taip 64 (56) 96 (42) 0,014** 26 (70) 29 (39) 0,002** 24 (80) 27 (44) 0,001**
Ne 50 (44) 132 (58) 11 45 (61) 6 35

(30) (20) (56)

Saldumyny vartojimo daZnis
Mazas 74 (65) 156 (68) 18 (49) 28 (38) 9(29) 18 (29)
Vidutinis 32 (28) 57 (25) 0,804 15 (40) 21 (28) 0,033** 15 (48) 20 (32) 0,219
Didelis 8(7) 15(7) 4(11) 25 (34) 7(23) 24 (39)
Paskutinio odontologinio vizito laikas
Prie§ 12 ménesiy 69 (60) 152 (67) 0,263 23 (62) 49 (66) 0,673 15 (48) 47 (76) 0,008%*
ar maziau
Prie§ daugiau nei 45 (40) 76 (33) 14 (38) 25 (34) 16 (52) 15 (24)
12 mén.
Streso veiksniai
PSS-10 verté
Aritmetinis 17,0 (6,9) 16,3 (6,7) 0,446 18,9 (6,9) 16,3 (5,7) 0,077 19,6 (7.,8) 17,2 (5,9) 0,101

vidurkis (SN)
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Veiksniai Kserostomija vs. kontroliné nSS vs. kontroliné SS vs. kontroliné

gr. 1N (%) gr.2 N (%) gr.3N (%)
Mediana 17 (8) 16 (8) 19 (10) 17 (8) 20 (9) 18 (7)
(tarpkvartilinis
intervalas)

* p < 0,05 Mano ir Vitnio kriterijus.
** p < 0,05 chi kvadrato kriterijus.
PSS-10 — patirto streso skalé.

11 lenteléje lyginami burnos sveikatos rodikliai tarp burnos sausumo ir jiems parinkty kontroliniy grupiy. Didesnés KPIP vertés,
atspindincios danty éduonies patirtj, buvo gautos visose atvejy, palyginti su kontrolinémis, grupése. Kserostomijos grupéje vidutinés
KPIP vertés sieké 74,6 (SN 34.4), o jy kontrolinés grupés — 66,3 (SN 35,4), p=10,037. O nSS grupéje kontrolinés grupés tiriamiesiems
jos buvo 92,0 (SN 31,3) ir 71,2 (SN 34,1), p = 0,003. Artimos nSS vertés rastos ir SS grupéje, t. y. 95,7 (SN 31,5), palyginti su 74,0
(SN 33,2) kontrolingje grupéje, p = 0,003. Dvi burnos sausumo grupés turéjo statistiskai reikSmingai maziau danty nei jy kontrolinés
grupés dalyviai. Asmenys, kuriems diagnozuotas nSS, turéjo vidutiniskai 15 danty (SN 9,8), palyginti su 21 (SN 8,5) kontrolinéje
grupéje, p = 0,003, o sergantieji SS turéjo vidutiniskai 14 (SN 10,0) danty, palyginti su 20 (SN 9,2) kontrolingje grupéje, p = 0,005.
Né vienoje grupéje statistiSkai reikSmingai nesiskyré procentas danty, kuriems buvo eroziniy pazeidimy, lyginant asmeny,
besiskundzian¢iy burnos sausumu, atvejus su jiems parinktomis kontrolinémis grupémis. O periodontologiné asmeny, patirianciy
burnos sausuma, sveikata buvo geresné nei $iy pozymiy neturin€iyjy. Vidutinis procentas danty su periodontologinémis kiSenémis
nSS grupéje buvo 19 (SN 25,5), o jy kontrolinéje grupéje 38 (SN 31,4), p=0,001; SS grupéje vidutinis procentas buvo 21 (SN 24,1),
palyginti su 35 (SN 34,2) kontroliniy grupiy atvejais, p = 0,040.
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11 lentelé. Burnos sveikatos rodikliy palyginimas tarp burnos sausuma patirianciy asmeny ir jiems parinkty kontroliniy grupiy asmeny

Kserostomija vs. kontroliné nSS vs. kontroliné SS vs. kontroliné
gr. 1 N (%) gr.2 N (%) gr.3 N (%)

Veiksniai
KPIP P p P
Aritmetinis vidurkis (SN) 74,6 (34,4) 66,3 (35,4) 0,037* 92,0 (31,3) 71,2(34,1) 0,003* 95,7(31,5) 74,0(33,2) 0,003*
Mediana (tarpkvartilinis 73 (54) 60 (58) 97 (61) 75 (56) 105 (56) 75 (54)
intervalas)
Danty skaicius
Aritmetinis vidurkis (SN) 20,6 (9,1) 21,4 (8,8) 0,421 15,0 (9,8) 20,7 (8,5) 0,003* 13,8 (10,0) 20,1 (9,2) 0,005*
Mediana (tarpkvartilinis
intervalas)

23 (11) 24 (10) 17 (16) 22.5(12) 13 (17) 21 (12)

Procentas danty su eroziniais paZeidimais**

Aritmetinis vidurkis (SN) 36,2 (35,0) 39,5(36,3) 0,412 44,6 (36,1) 40,3 (30,8) 0,611 37,7(33,5) 37,3(32,1) 0,984
Mediana (tarpkvartilinis 40,5 (69) 39,5(71) 40 (66) 46 (64) 39 (59) 38 (63)
intervalas)

Procentas danty su periodontologinémis kiSenémis**

Aritmetinis vidurkis (SN) 34,7 (30,5) 33,6 (30,8) 0,637 19,0 (25,5) 38,4(31,4) 0,001* 21,2 (24,1) 34,8(34,2) 0,040%*
Mediana (tarpkvartilinis 28 (45) 25 (48) 11 (28) 31 (55) 18 (31) 29 (51)
intervalas)

* p <0,050 Mano ir Vitnio kriterijus.
** Bedanciai asmenys nejtraukti j analize.
KPIP — karioziniy, plombuoty, iSrauty danty pavirsiy indeksas.
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12 lentelé¢je pateikti dvinarés daugialypés logistinés regresijos analizeés
rezultatai. Buvo sudaryti trys modeliai, skirti sgsajy tarp burnos sausumo
bukliy ir sociodemografiniy, burnos sveikatos, elgsenos ir streso veiksniy
identifikavimui. Pirmame modelyje, kontroliuojant sociodemografiniais
veiksniais, identifikuotos kserostomijos sgsajos su daznesniu danty pastos su
fluoridais naudojimu (SR 1,8, 95 % PI 1,1-2,9). Asmenys, kuriems buvo
diagnozuotas nSS, dantis valési dazniau (SR 3,4, 95 % PI 1,1-10,5) ir patyré
daugiau streso (SR 1,1, 95 % PI 1,0-1,2). Sergantieji SS daZzniau naudojo
danty pasta su fluoridais (SR 6,2, 95 % PI 1,6-23.4), taciau reciau lankési pas
gydytoja odontologa (SR 0,2, 95 % PI 0,0-0,6) ir patyré daugiau streso (SR
0,9, 95 % P10,8-0,9).

12 lentelé. Trys dvinarés daugialypés logistinés regresijos analizés modeliai sagsajoms
tarp burnos sausumo bikliy ir sociodemografiniy, elgsenos bei streso veiksniy
identifikuoti

Kserostomijos nSS SS
modelis modelis modelis
Veiksniai Nagelkerkeés Nagelkerkeés Nagelkerkés
R2=10,03 R2=0,19 R2=038
SR (95 %PI) SR (95 %PI) SR (95 %PI)
Sociodemografiniai veiksniai
Lytis 1,1 (0,6; 1,8) 0,9 (0,2; 3,6) 0,4 (0,0; 3,1)
Amzius 1,0 (0,9; 1,0) 1,0 (0,9; 1,1) 1,0 (0,9; 1,1)
I$silavinimas 0,9 (0,9; 1,1) 1,0 (0,9; 1,2) 1,0 (0,8; 1,1)
Elgsenos veiksniai
Danty valymo 3,2 (1,25 9,0)
daznis
Tarpdanciy valymas
Danty pastos su 1,8 (1,15 2,9) 1,1 (0,8; 1,6) 6,2 (1,65 23.4)
fluoridais
naudojimas
Paskutinio 0,2 (0,05 0,6)
odontologinio vizito
laikas
Saldumyny 0,8 (0,5; 1,2) 1,2 (0,8; 1,8)

vartojimo daznis

Psichoemociniai veiksniai

PSS-10 1,1 (1,0; 1,2) 1,1 (1,05 1,2)
PSS-10 — patirto streso skalé.

Pateiktos medziagos Saltinis: rankrastis ,,Dry mouth: bad oral health despite
good oral health-related behavior? Case-control study for comparison of the
oral health status, oral health-related behaviors and perceived stress in
Xerostomia, Sicca and Sjogren’s syndromes)®.
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4.6.Rankrastis I — Danty éduonies ir burnos sausumo biikliy rysys, veikiant
elgsenos ir psichoemociniams veiksniams

Sioje publikacijoje analizuojami II tyrimo dalies duomenys. I§ 127 tirty asmeny
85-iems (67 proc.) buvo kserostomijos, 80-iai (63 proc.) hiposalivacijos, 29 (23
proc.) nSS pozymiy ir 29 (23 proc.) diagnozuotas SS. Reikia patikslinti, kad
daugeliui asmeny pasireiské keli burnos sausumo pozymiai, nors tik apie pusei
nSS grupés dalyviy buvo diagnozuotas SS ir atvirksciai. Imties KPIP vertés
mediana buvo lygi 82,5, pagal ja sudarytos dvi dideliy ir mazy KPIP verciy
grupés. Atlikus vienmates analizes iSsiaiskinta, kad tie asmenys, kurie turéjo
hiposalivacijos poZymiy, maziau mety praleido mokydamiesi, turéjo mazesnj
burnos priezitiros bala ir buvo prastesné jy gyvenimo kokybé, dazniau pateko |
didesnio nei 82,5 KPIP grupe (13 lentelé).

13 lentelé. Sociodemografiniy, burnos sausumo, biologiniy, elgsenos ir
psichosocialiniy veiksniy palyginimas didelio ir mazo KPIP indekso verciy grupése

KPIP
Veiksniai MaZesnis nei  Didesnis nei  p reikSme
82,5 (%) 82,5 (%)
Sociodemografiniai
Lytis Moteris 54 (51) 52 (49) 0,498
Vyras 9 (43) 12 (57)
AmZius Aritmetinis vidurkis (SN) 55 (16) 71 (16) 0,001*
Mediana (tarpkvartilinis 57 (25) 70 (21)
intervalas)
ISsilavinimas ~ Aritmetinis vidurkis (SN) 15(3) 14 (4) 0,009%*
Mediana (tarpkvartilinis 16 (2) 14 (5)
intervalas)
Burnos sausumo
Kserostomija Taip 42 (49) 43 (51) 0,950
Ne 21 (50) 21 (50)
Hiposalivacija Taip 16 (34) 31 (66) 0,007**
Ne 47 (59) 33 (41)
nSS Taip 11 (38) 18 (62) 0,152
Ne 52 (53) 46 (47)
SS Taip 16 (56) 13 (49) 0,495
Ne 47 (48) 51(52)
Biologiniai
AMY1KS Aritmetinis vidurkis (SN) 73) 72) 0,532
Mediana (tarpkvartilinis 6(3) 6(3)
intervalas)
Elgsenos
Burnos Aritmetinis vidurkis (SN) 7(1) 6(1) 0,001*
priezitiros Mediana (tarpkvartilinis 7(1) 6(2)
balas intervalas)
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KPIP

Veiksniai MazZesnis nei  Didesnis nei  p reikSmé
82,5 (%) 82,5 (%)

Pridétinio Aritmetinis vidurkis (SN) 11 (6) 13 (7) 0,068
cukraus balas Mediana (tarpkvartilinis

intervalas) 10.(7) 13 (11)
Psichoemociniai
Gyvenimo Aritmetinis vidurkis (SN) 7(1) 6(2) 0,005*
kokybés Mediana (tarpkvartilinis 7(2) 73)
vertinimas intervalas)

* Mano ir Vitnio kriterijus.

** Chi kvadrato kriterijus.

nSS — neautoimuninis sausasis sindromas.

SS — Sjogreno sindromas.

AMY1 KS - seiliy alfa amilaz¢ koduojancio geno kopijy skaicius.

Siekiant i$siaiskinti, kaip kiekviena i§ burnos sausumo bikliy siejosi su KPIP
vertémis, ir zinant, kad daugelis burnos sausumo biikliy yra linkusios dubliuotis,
sudaryti keturi daugialypés Puasono regresijos modeliai.

Kserostomijos modelyje, kontroliuojant sociodemografiniais, elgsenos ir
psichoemociniais veiksniais, KPIP vertés turéjo teigiama rysj su kserostomijos
pozymiais (IRR 1,10, 95 % PI 1,05-1,16) ir pridétinio cukraus balu (IRR 1,01, 95
% PI 1,01-1.01) bei neigiama su didesniu burnos priezitros balu (IRR 0,94, 95
% PI0,93-0,96) ir gyvenimo kokybe (IRR 0,97, 95 % PI 0,96-0,98).

Hiposalivacijos modelyje rastas teigiamas rySys su pridétinio cukraus balu
(IRR 1,01, 95 % PI 1,01-1.01) ir neigiamas su auksesniu iSsilavinimu (IRR 0,99,
95 % PI 0,98-0.99), didesniu bumos priezitiros balu (IRR 0,94, 95 % CI 0,93—
0,96) ir geresne gyvenimo kokybe (IRR 0,97, 95 % PI 0,96-0,98). O tarp
hiposalivacijos diagnozés ir KPIP statistiskai reikSmingy sasajy, kontroliuojant
veiksniy rinkiniu nenustatyta.

Neautoimuninio sausojo sindromo modelyje reik§mingy sasajy su KPIP taip
pat nenustatyta. Pridétinio cukraus balas turéjo teigiama rysj su KPIP (IRR 1,01,
95 % PI 1,01-1,01), o aukstesnis iSsilavinimas (IRR 0,99, 95 % PI 0,99-1,00),
burnos prieziiiros balas (IRR 0,94, 95 % PI 0,93-0,96) ir gyvenimo kokybé (IRR
0,97, 95 % P10,96-0,98) — neigiama.

SS diagnozé paskutiniame modelyje turéjo teigiama rysj su KPIP vertémis
(IRR 1,26, 95 % PI 1,20-1,33), taip pat su pridétinio cukraus balu (IRR 1,01, 95
% P11,01-1,01), o neigiama su burnos priezitiros balu (IRR 0,92, 95 % P10,90—
0,94) ir gyvenimo kokybe (IRR 0,97, 95 % PI 0,96-0,98) (14 lentel¢).
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14 lentelé. KPIP verciy sgsajos su sociodemografiniais, burnos sausumo, elgsenos ir psichosocialiniais veiksniais

Kserostomijos modelis Hiposalivacijos modelis nSS modelis SS modelis
Vienalypé Daugialypé Vienalypé Daugialype Vienalypé Daugialype Vienalypé Daugialypé
analiz¢ analize analize analize analiz¢ analize analiz¢ analiz¢
(95% PI) (95% PI) (95% PI) (95 % PI) (95 % PI) (95 % PI) (95 % PI) (95 % PI)

Veiksniai

Kserostomija (taip vs. ne) 1,01 (0,97-1,05)

Hiposalivacija (taip vs. ne)
nSS (taip vs. ne)
SS (taip vs. ne)

Lytis (moteris vs. vyras)

I8silavinimas (metais)

Burnos priezitiros balas

Pridétinio cukraus balas

Gyvenimo kokybé

1,10 (1,05-1,16)

0,98 (0,93-1,03)

1,00 (0,99-1,00)

0,94 (0,93-0,96)

1,01 (1,01-1,01)

0,97 (0,96-0,98)

1,23 (1,18-1,28)

0,97 (0,93-1,01)

1,00 (0,95-1,06)

0,99 (0,98 0,99)

0,94 (0,93 0,96)

1,01 (1,01-1,01)

0,97 (0,96-0,98)

1,12 (1,07-0,17)

0,96 (0,91-1,00)

0,99 (0,95 —1,05)

0,99 (0,99 —1,00)

0,94 (0,93 —0,96)

1,01 (1,01 - 1,01)

0,97 (0,96 —0,98)

0,94 (0,89 —0,98)

1,26 (1,20-1,33

0,98 (0,93 —1,04)

1,00 (0,99 —1,00)

0,92 (0,90 —0,94)

1,01 (1,01 -1,01)

0,97 (0,96 -0,98)

nSS — neautoimuninis sausasis sindromas,
SS — Sjogreno sindromas.
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Pateiktos medziagos Saltinis: rankrastis ,,Connecting the dots: association
between dental caries and dry mouth conditions®.

4.7. Rankrastis III — Sasajos tarp AMY 1 KS ir kserostomijos bei
Sjogreno sindromo

] $ig analize buvo jtraukta 112 (88 proc.) tiriamyjy, kurie pateiké visus analizei
reikalingus duomenis ir sutiko, kad jy méginiai buty panaudoti AMY1 KS
analizei. I$ ty tiriamyjy, kuriems buvo nustatytas Sjogreno sindromas (26
tiriamieji, 23 proc.), 9 asmenims (8 proc.) nustatytas pirminis, o 17-ai (15
proc.) antrinis Sjogreno sindromas. Likusiems tiriamiesiems nustatyta
kserostomijos diagnozé.

Atlikus daugialype¢ regresine analize apskaiciuota, kad didesnis AMY1
KS reikSmingai siejosi su 0,15 balo maZesne kserostomijos VAS reik§me (j3
=-0,15, 95 % CI1-0,30, —0.01). Nestimuliuotos pilnos sialometrijos reikSmé
taip pat nepriklausomai ir reik§mingai siejosi su kserostomijos VAS reikSme
ir jai didéjant — mazéjo (B = -0,22, 95 % CI 0,44, —0,01). Didesnés AMY1
KS vertés sumazino rizika, kad bus diagnozuotas pirminis Sjogreno sindromas
(OR 0,52, 95 % CI1 0,03-0,89) (15 lentelé).
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15 lentelé. Nestandartizuoti B koeficientai ir jy 95 % pasikliautinieji intervalai (PI) nurodo sasajas tarp kserostomijos VAS reikSmiy ir AMY1 KSV.
Santykiné rizika (SR) ir jos 95 % pasikliautinieji intervalai (PI) nurodo sasajas tarp priminio ir antrinio Sjogreno sindromo bei AMY1 KS

vienalypéje ir daugialypéje regresijose

Kserostomijos VAS Sjogreno sindromas
Nekontroliuota 8 Kontroliuota 3 Pirminis Pirminis Antrinis Antrinis Kontroliuota
95 % PI 95 % PI Nekontroliuota SR ir Kontroliuota SR ir Nekontroliuota SR ir SR ir
95 % PI 95 % PI 95 % PI 95 % PI
Veiksniai
AMY1KS -0,16 (-0,30; 0,01) -0,15 (-0,30; 0,01) 0,52 (0,31; 0,88) 0,52 (0,30; 0,89) 1,05 (0,88; 1,26) 1,07 (0,88; 1,30)

Amzius, metais 0,01 (-0,01; 0,04)

Lytis 0,50 (-0,61; 1,60)
Moteris (vs. vyras)
NPS, ml/15 min

PSS-10

0,22 (-0,44; 0,01)
0,03 (~0,03; 0,08)

0,96 (0,92; 0,99)
1,00 (0,09; 11,15)

0,84 (0,46; 1,56)
1,02 (0,92; 1,14)

0,97 (0,94; 1,00)
4,58 (0,48; 44,12)

1,26 (0,97; 1,64)
0,99 (0,92; 1,06)

R?linijingje regresijoje 0,108

Nagelkerkés R? logistinéje regresijoje

0,293

0,158

AMY1 KS — seiliy alfa amilaze koduojancio geno kopijy skaicius.
NPS — nestimuliuota pilna sialometrija.
PSS-10 — patirto streso skalé.

Pateiktos medziagos Saltinis: rankrastis ,,AMY 1 copy number associated with xerostomia and Sjogren’s syndrome: a cross-sectional

study*.
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5. REZULTATU APTARIMAS

5.1.Publikacija I — Burnos sausumo biikliy paplitimas Lietuvoje

Si studija yra pirmoji, jvertinusi kserostomijos paplitima Lietuvoje. Atliktame
tyrime nustatytas kserostomijos paplitimas Lietuvoje sudaré 8 proc. populiacijos. Sis
skaiius mazesnis, palyginti su gautais kitose pasaulyje atliktose studijose, kuriy
duomenimis, kserostomijos paplitimas yra 1-80 proc. (Johansson ir kt., 2012;
Lofgren ir kt., 2012; Adolfsson ir kt., 2022). Tokios placios pasaulyje skai¢iuojamo
paplitimo ribos veikiausiai yra dél skirtingy tyrimy metodologijy. Tyrimuose
naudojami skirtingi jrankiai kserostomijai diagnozuoti, tiriamos skirtingo amziaus
populiacijos, o kserostomijos daznis yra itin priklausomas nuo tiriamyjy amziaus
(Adolfsson ir kt., 2022). Tose studijose, kuriose metodologija buvo artima taikytai
Siame tyrime, kserostomijos paplitimas yra panaSus. Studija, atlikta Naujojoje
Zelandijoje, tyrusi suaugusiuosius ir senjorus, nustaté, kad kserostomijos paplitimas
ju Salyje yra apie 10 proc. (Murray ir kt., 2006). Toks pat paplitimas rastas ir
Norvegijoje 65-meciy kohortoje (Diep ir kt., 2021), o studijoje Brazilijoje, kur tirti
59-eriy mety asmenys ir naudotas identiskas jrankis kserostomijai diagnozuoti,
nustatytas 11 proc. paplitimas (Agostini ir kt., 2018). Galima apibendrinti, kad nors
pasauliniai tyrimai negali biiti tiesiogiai palyginti tarpusavyje dél metodologiniy
skirtumy, Lietuvoje kserostomijos paplitimas yra panas$iy tyrimy nurodomose ribose.
Gauti rezultatai rodo, kad reikia vienody tarptautiniy rekomendacijy d¢l atlieckamy
burnos sausumo srityje tyrimy.

Atlikto tyrimo rezultatai sutampa su Naujojoje Zelandijoje ir Svedijoje atlikty
tyrimy, kurie identifikuoja aiSkia koreliacija tarp kserostomijos diagnozeés ir
amziaus, rezultatais (Murray ir kt., 2006; Johansson ir kt., 2020). Pasaulyje vyksta
diskusijos, ar kserostomija senyvo amziaus gyventojams reiskiasi aktyviau dél paciy
seiliy liauky atrofijos, ar dél to, kad su amziumi vartojama vis daugiau medikamenty,
galin¢iy sukelti burnos sausuma, kuriy priskai¢iuojama daugiau kaip 500 rasiy (Ying
ir kt., 2015; Tanasiewicz ir kt., 2016). Vis délto $i hipotezé néra patvirtinama atlikto
tyrimo rezultatais. Miisy skai¢iavimais, nors rySys su vartojamy vaisty skai¢iumi
buvo reikSmingas dvimatéje analizéje, daugialypéje analizé¢je, kai buvo
kontroliuojami kiti veiksniai, $is reikSmingumas iSnyko. Amziaus svarba Sioje
analizéje buvo reikSminga, taciau létiniy ligy rySys su kserostomija buvo dar
svarbesnis. Létinés ligos, kuriomis sirgo miisy tiriamieji, kuriems buvo diagnozuota
kserostomija, daznai siejamos su burnos sausumu ir tarptautiniuose tyrimuose (Ying
ir kt., 2016; Islas-Granillo ir kt., 2017).

Idomu, kad didziausig rizika sirgti kserostomija atliktame tyrime turéjo
asmenys, gyvenantys mieste, palyginti su miesteliy ar gyvenvieciy gyventojais. Nors
pagristi tokj rezultata moksline literatiira sunku, darome prielaida, kad mieste
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gyvenan¢iy asmeny gyvenimo biidas ir elgsenos veiksniai gali biiti siejami su
daznesniais kserostomijos atvejais.

Nors alkoholio vartojimas paprastai siejamas su blogesne asmens sveikata,
misy tyrime, taip pat kaip ir Lee ir bendraautoriy bei Rech ir bendraautoriy
analizése, kserostomijos rizika mazéjo asmenims, vartojantiems alkoholj, palyginti
su tais, kurie jo nevartojo (Lee ir kt., 2016; Rech ir kt., 2019). Tikétina, kad viena i$
tokios sasajos priezasCiy gali biiti tai, kad daugelis sunkias patologijas turinciy
asmeny nutraukia alkoholio vartojima.

Miisy tyrime neautoimuninio sausojo sindromo paplitimas buvo 0,6 proc., ir tai
yra vienintelé studija, misy ziniomis, kuri tyré nSS paplitimg. Vienintel¢ panasi
studija, kurioje biity paminétas asmeny, turin¢iy burnos ir akiy sausumg, mastas
buvo atlikta 1999 m. Solsberyje ir rastas 4,4 proc. paplitimas, taciau joje vertinti tik
subjektyviis sausumo pozymiai (Schein ir kt., 1999).

Tyrimo duomeny analiz¢ atskleidé, kad asmenis, kuriems buvo rasti objektyviis
ir subjektyvils akiy ir burnos sausumo rodikliai, paskatinus tolesniam iStyrimui savo
sveikatos priezitiros jstaigose, 25 proc. atvejy buvo diagnozuotas SS. Dar 25 proc.
buvo diagnozuota kita reumatiné liga, kitiems 25 proc. kitos kilmés ligos. Like 25
proc. tiriamyjy pranesé, kad jy gydytojas ignoravo tyréjo pateiktas rekomendacijas
ir tolesnio i$tyrimo neatliko. Sis kontekstas rodo, kad batinas odontologijos ir kity
specialybiy  gydytojy Svietimas burnos sausumo tema ir efektyvus
bendradarbiavimas.

SS paplitimas miisy studijoje buvo 0,14 proc. Sis rodiklis jtelpa j tarptautinéje
literatiiroje nurodomus 0,01-3,00 proc. paplitimo rézius ir miisy studija jrodo, kad
odontologai gali jtarti reikSminga dalj SS atvejy (Narvaez ir kt., 2020).

Pateiktos diskusijos Saltinis: Stankeviciene I, Puriene A, Mieliauskaite D,
Stangvaltaite-Mouhat L, Aleksejuniene J. Detection of xerostomia, Sicca, and
Sjogren's syndromes in a national sample of adults. BMC Oral Health. 2021; 21(1):
552.

5.2.Publikacija II — Kserostomijos sgsajos su mitybiniais veiksniais

Pastaraisiais metais nagrinéjant ligas, kuriy vystymasi paskatina kompleksiskas
aplinkos, genetikos ir elgsenos poveikis, vis daugiau démesio skiriama mitybos
veiksniy analizei. 2020 m. paskelbta Gioia ir bendraautoriy publikacija apzvelgia
naujausig literatlirg $ia tema ir apibendrina, kad asmens dieta, tikétina, turi didelj
poveikj autoimuniniy ligy, pavyzdziui, reumatoidinio artrito, iSsivystymo rizikai ir
jau esamos ligos progresavimui. Autoriai iSskiria polinesociyjy riebaly riigsciy,
probiotiky, vitamino D potencialg ligos prevencijai ir kontrolei (Gioia ir kt., 2020).
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Misy atliktame tyrime maZesnis angliavandeniy, baltymy ir aliejy suvartojimas
siejosi su didesne kserostomijos rizika.

Tarptautingje literatiiroje randama duomeny, kad aliejai, kuriuose yra omega 3
riebaly riigs¢iy, ypac alfa linoleno riigsties, gali btiti naudingi iSvengiant ar gydant
jvairias ligas, pavyzdziui, Sirdies ir kraujagysliy sistemos ar centrinés nervy sistemos
ligas (Mikotajczak ir kt., 2020). Irodyta, kad omega 3 riebaly ruigstys gali buti
naudingos ir autoimuninémis ligomis sergantiems pacientams palengvinti jy burnos
sausumo simptomus (Singh ir kt., 2010). 2020 m. publikuota atvejo ir kontrolinés
grupés studija nurodé, kad tirti SS pacientai naudojo per mazai omega 3 riebaly
rugsciy. Tyréjai taip pat nustaté, kad vartojantiems daugiau omega 3 riebaly riigsciy
akiy ir burnos sausumo pozymiai buvo ne tokie rysks, ir §j atradima siejo su galimu
omega 3 riebaly riigs¢iy dalyvavimu létinio uzdegimo procese (Castrejon-Morales ir
kt., 2020). Kita tais paciais metais publikuota studija, tyrusi senjory dietos ir burnos
sveikatos sasajas, taip pat aptiko, kad mazesnis augalinés kilmés riebaly
suvartojimas siejosi su rizika sirgti burnos sausumu (Lee ir kt., 2020). Zinoma, reikia
atkreipti démesj ] tai, kad pirmin¢je misy tyrimo analizéje, kai nebuvo
kontroliuojama veiksniy kompleksu, kserostomija sirge tiriamieji reikSmingai
dazniau vartojo Salto spaudimo aliejy nei nesergantys, taciau tuo metu, kai buvo
atlikta studija, Lietuvoje buvo itin populiaru naudoti kokoso aliejy, kuris,
vadovaujantis 2020 m. publikuota literatiiros apZvalga ir metanalize, buvo siejamas
su létiniu ligy rizika, vadinasi, ir didesne burnos sausumo rizika (Neelakantan ir kt.,
2020).

Misy tyrime mazesnis angliavandeniy vartojimas turéjo ry$j su didesne
kserostomijos rizika tiek dvimatéje, tiek daugialypéje analizése. Norvegijoje atlikta
studija, tyrusi Sjogreno sindromu sergancius pacientus, taip pat rado, kad jie vartojo
maziau duonos, greiciausiai dél jos sausos ir lipnios konsistencijos, kuri tampa
problemiska asmenims, patiriantiems burnos sausumg. Autoriai pastebéjo, kad jy
tiriamieji gavo maziau kalorijy i§ angliavandeniy ir daugiau i$ riebaly, palyginti su
kontroline grupe (Nesvold ir kt., 2018). PanaSius rezultatus pateikia ir senesnés
studijos, o tai rodo, kad asmeny, kuriems diagnozuotas burnos sausumas, mitybos
tendencijos kinta mazai. Quandt ir bendraautoriai nustaté, kad nors apibendrinus
tiriamyjy, kuriems diagnozuota kserostomija, mityba néra netinkama, taciau daznai
butent dél patiriamo burnos sausumo yra selektyviai vengiama tam tikry produkty.
Autoriai taip pat nustaté, kad stipresni burnos sausumo simptomai turé¢jo rysj su
mazesniu viso griido produkty suvartojimu (Quandt ir kt., 2011).

Misy tyrime didesnis probiotiky suvartojimas siejosi su daznesniais
kserostomijos atvejais, nors, remiantis moksline literattira, probiotikai turéty mazinti
burnos sausumo rizikg (Chhabra ir kt., 2018). Manoma, kad mikrobiotos pokyciai
zarnyne turi ry$j su SS ir kitomis autoimuninémis ligomis, taip pat antibakterinio
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gydymo sukelta disbakterioze (Mendez ir kt., 2020; Moon ir kt., 2020). Kadangi
skerspjuvio dizainas, naudotas misy tyrime, neleidzia identifikuoti priezastiniy
rysiy, gali biiti, kad tai, jog kserostomija sergantys zmonés vartojo daugiau
probiotiky, buvo jau esamos ligos pasekmé, pavyzdziui, skirti gydyti esama
disbakteriozg.

Apzvelgdami Siuos rezultatus galime daryti iSvada, kad biity itin naudinga, jei
sveikatos prieziliros specialistai skirty pakankamai démesio pacienty edukacijai apie
sveikatai palankius mitybos pasirinkimus: tinkamg angliavandeniy vartojima,
renkantis viso griido produktus, naudingy aliejy ir geros kokybés baltymy
pasirinkimg. Taip pat galéty buti naudinga skatinti pacientus naudoti seiliy
pakaitalus, kurie sumazina burnos sausumo simptomus ir gerina kramtymo bei
rijimo funkcijas, todél gali prisidéti prie visavertés mitybos uztikrinimo. Pozityvus
atradimas yra tai, kad burnos sausumas miisy tyrime nepaveiké tiriamyjy darzoviy ir
vaisiy vartojimo daznio ir neturéjo rysio su daznesniu saldumyny ar saldinty gérimy
pasirinkimu. Galima daryti iSvada, kad asmeny, kuriems nustatomas burnos
sausumas, didesni danty éduonies rodikliai neturéty tiesiogiai buti siejami su per
dideliu angliavandeniy suvartojimu, o daugiausia démesio turéty biti skirta visos
dietos subalansavimui.

Pateikto rezultaty aptarimo Saltinis: Stankeviciene I, Aleksejuniene J, Puriene A,
Stangvaltaite-Mouhat L. Association between diet and xerostomia: Is xerostomia a
barrier to a healthy eating pattern? Nutrients. 2021; 13(12).

5.3. Publikacija IIl - AMY1 KS — potencialus didelés danty éduonies rizikos
Zymuo

Miisy tyrimas buvo pirmasis, analizaves AMY 1 KS ir danty éduonies sasajas. Atlike
statisting analiz¢ aptikome, kad tiriamieji, kurie turéjo mazesnj AMY1 KS, buvo
linke turéti daugiau lygiyjy pavir$iy éduonies. Miisy tyrimas patvirtina anksciau
publikuotus duomenis, kad genetinés variacijos skirtingai paveikia okliuzinius ir
lygiuosius danty pavirSius. Minétos studijos autoriai tyré BCOR, BCORLI,
INHBAm CXCR1 ir CXCR2 geny ir danty éduonies rysius (Zeng ir kt., 2013).
Misy tyrime moteriskoji lytis buvo didesniy danty éduonies verciy rizikos
veiksnys. Kiti pasauliniai tyrimai taip pat jvardija, kad lytis gali biiti genetinj poveikij
modifikuojantis veiksnys (Shaffer ir kt., 2015; Lipoldova ir kt., 2021). Apskritai,
moteriskoji lytis buvo identifikuota kaip danty éduonies rizikos veiksnys Irano,
Afrikos, JAV, Europos tyrimuose, manant, kad viena i§ tokio reiskinio priezas¢iy
gali buti Zemesnis motery socioekonominis statusas ir prastesnis odontologinio
gydymo prieinamumas (Soofi ir kt., 2020). Kitas galimas paaiskinimas — nuolatiniai
lytiniy hormony svyravimai viso moters gyvenimo metu, pradedant brendimu, tam
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tikrais menstruacijy ciklo laikotarpiais, naudojant kontraceptines priemones,
néStumo metu ir po menopauzes, — Sie pokyciai siejasi tiek su kraujotakos burnos
audiniuose pakitimais, tiek apnaso ant danty susidarymu ir burnos sausumu, lydinciu
daugelj Siy hormony svyravimo periody (Prasanna ir kt., 2018; Galvdo-Moreira ir
kt., 2018; Wang ir kt., 2021).

Tarptautinéje mokslinéje bendruomenéje keliamas klausimas, ar tikrai KPIP
indeksas yra tinkamas danty éduonies patir¢iai vertinti, nes jis gali atspindéti ne tik
paties éduonies poveikj, bet ir kitus susijusius veiksnius, pavyzdziui, pernelyg
agresyvy odontologinj gydyma, apimantj daugiau audiniy, nei yra biitina (Vieira ir
kt., 2014). Vis délto Siuo metu toks éduonies vertinimo biidas yra labiausiai paplitgs
mokslinéje bendruomenéje (Weber ir kt., 2018). Reikia paminéti ir tai, kad daznai
genetinis poveikis yra geriau atskleidziamas tiriant jaunesnius individus, kai yra
maziau akumuliavesis aplinkos ir elgsenos poveikis, tam miisy studijoje pasirinkta
jauniausia tirilamyjy grupé ir mums prieinami veiksniai kontroliuoti daugialypéje
analizéje.

Misy studijoje identifikuotas AMY1 KS rySys su lygiyjy pavirSiy danty
éduonimi, o tai yra itin bidingas pozymis burnos sausumu serganciyjy populiacijose.
Tolesniuose tyrimuose biity prasminga iSsiaiskinti, ar miisy identifikuotas rySys
iSlieka reikSmingas kontroliuojant burnos sausumo parametrais.

Pateiktos diskusijos Saltinis: Stangvaltaite-Mouhat L, Puriené A, Aleksejuniené J,
Stankeviciene I, Tommeras B, Al-Haroni M. Amylase alpha 1 gene copy number
variation and dental caries experience: A pilot study among adults in Lithuania.
Caries Res 2021. doi: 10.1159/000514667.

5.4.Publikacija IV — Kserostomijos ir danty eroziniy pazeidimy sasajos

Atliktoje studijoje rastas 59—75 proc. danty eroziniy pazeidimy paplitimas buvo kiek
didesnis nei pateiktas pries kiek daugiau nei 10-metj iSleistoje sistemingje literatiiros
apzvalgoje, kur paplitimas tarp 35-meciy buvo 5 proc., o 6 mety grupéje — 15 proc.
(Van’t Spijker ir kt., 2009). Paplitimas Lietuvoje taip pat buvo didesnis, palyginti su
aprasytu kitoje studijoje, kuri pristaté 7-iy Europos Saliy rezultatus — kad buvo
vidutiniskai 29 proc. danty su eroziniais pazeidimais (Bartlett ir kt., 2013). O
Jungtinéje Karalystéje, kur tirti 18-30 m. asmenys, rastas 77 proc. danty erozijy
paplitimas, Kinijoje — 68 proc. 35-49 m. grupéje ir 100 proc. 50-74 m. grupéje ir 75
proc. tarp 46 mety tiriamyjy Suomijoje (Fares ir kt., 2009; Barlett ir kt., 2011; Wei
ir kt., 2016; Alaraudanjoki ir kt., 2016).

Masy tyrimas buvo pirmasis, i$siaiskines eroziniy danty pazeidimy paplitimag
Lietuvoje ir jy sasajas su kserostomija. Apskritai, apibendrinty duomeny apie burnos
sausumo ir danty eroziniy pazeidimy rys$j truksta ir pasaulinéje literatiroje. 2016 m.
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Meksikoje publikuotoje studijoje raSoma, kad kserostomija turéjo pozityvy rysj su
danty eroziniais pazeidimais, taciau jy tiriamieji buvo kur kas jaunesni, t. y. 14-19
mety (Gonzéalez-Aragdn Pineda ir kt., 2016). 2018 m. publikuoto straipsnio autoriai
mano, kad su danty erozijomis gali biiti susijusi ne tiek pati kserostomijos diagnozé,
kiek tai, kad sergantieji yra linke naudoti rugscius ledinukus kserostomijos
simptomams palengvinti, o ilgas jy naudojimas gali komplikuotis eroziniais danty
pazeidimais (Carvalho ir kt., 2018). 2018 m. publikuota literatiiros apzvalga,
nagrinéjusi eroziniy danty pazeidimy rizikos veiksnius, teigia, kad tinkamas
seilétekis yra neabejotinas nuo tokiy pazeidimy saugantis veiksnys, taciau, jy
teigimu, danty erozijos rizikai svarbesn¢ reikSme¢ turi ne kserostomija, o
hiposalivacija (Buzalaf ir kt., 2018). Dazniausiai diskutuojantys apie burnos
sausumg ir danty erozinius pazeidimus tyrimai remiasi teorinémis Ziniomis apie
seiliy savybes, o ne klinikiniais duomenimis. Tai reiskia, kad mokslininkai ir tyrimo
autoriai, kai kalba apie Siy dviejy reiskiniy ry$j, daugiausia pasitelkia teorines
prielaidas. Taciau buty naudinga atlikti klinikinius tyrimus, ypac jvertinti kitas
burnos sausumo biuiklés formas. Tokie tyrimai padéty gauti daugiau Ziniy apie burnos
sausuma ir jo rysj su eroziniais danty pazeidimais.

Pateiktos diskusijos Saltinis: Stangvaltaite-Mouhat L, Piiriené A, Stankeviciene I,
Aleksejuniené J. Erosive tooth wear among adults in Lithuania: A Cross-Sectional
National Oral Health Study. Caries Res. 2020; 54(3): 283-291. doi:
10.1159/000509872.

5.5.Rankrastis I — Burnos sausumo biikliy sasajos su burnos sveikata ir serganciyjy
elgsenos bei streso veiksniais

Sis tyrimas buvo pirmasis pasaulyje, kai tarpusavyje pagal tuos pacius kriterijus
palygintos trys burnos sausumo biklés: kserostomija, nSS ir SS. Atrinkus
tiriamuosius, kuriems nustatytos kserostomijos, nSS ir SS diagnozés, kiekvienam Siy
grupiy atvejui pagal amziy ir lytj buvo parinkti kontroliniy grupiy atvejai, todél
tyrimo rezultatams nebeturéjo jtakos minéti veiksniai, kurie jprastai itin stipriai
koreliuoja tick su burnos sausumo pozymiais, tieck su burnos ligy iSraiSkomis.
Asmenys, patiriantys burnos sausuma, iSsiskyré blogesniais danty éduonies ir
aukstesniais danty netekimo rodikliais visose trijose tirtose grupése.

Prasc¢iausi danty éduonies rodikliai buvo serganciyjy SS. PanaSiis | misy
rezultatus buvo aptikti ir Danijos studijoje, kur Pedersen su bendraautoriais nurodé,
kad vidutinés serganciyjy SS KPIP vertés buvo lygios 83 ir beveik du kartus
mazesnés, t. y. 43, sveiky individy (Pedersen ir kt., 2005), taip pat Kinijoje atliktoje
studijoje, kur gautos vidutinés KPIP vertés atitinkamai 47 ir 33 (Xin ir kt., 2020).
Misy tyrime tiek serganciyjy SS, tiek kontrolinés grupés tiriamyjy vidutinés KPIP
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vertés buvo didesnés nei minétuose tyrimuose, taciau tai galima paaiskinti tuo, kad
misy tiriamieji buvo vyresni. Miisy tyrime SS, palyginti su kontrolinés grupés
tiriamaisiais, vidutinis amzius buvo 69 ir 65 metai, Petersono grupés tyrime 60 ir 56,
o Xin — 51 ir 50 mety. Tikétina, kad didesnéms KPIP vertéms SS grupéje jtaka gali
daryti mikrobiotos pokyciai, budingi sergantiesiems SS (Xing ir kt., 2023). Verta
paminéti ir tai, kad mikrobiotos disbiozés poZymiai biidingi sergantiesiems ir
kitomis burnos sausumo buklémis (Rusthen ir kt., 2019).

Matyti, kad apie nSS burnos ligy rodiklius mokslingje literatiiroje kalbama itin
mazai. Tai gali lemti keletas priezasCiy. Pirmiausia, nSS mokslingje literatiiroje
daznai prilyginama SS, ypac senesniuose Saltiniuose. Antra, panasu, kad SS daznai
yra teikiama pirmenybé, palyginti su nSS, ir tai gali buti i§ dalies pateisinama
zvelgiant i§ bendros sveikatos perspektyvos, taciau gydytojams odontologams yra
svarbios visos burnos sausumo biiklés, todél Zinios apie jas yra butinos. Misy
analizéje serganciyjy nSS ir SS KPIP vertés buvo gana artimos, todel klinicistai
turéty abiem bukléms skirti pakankamai démesio ir vertinti jas kaip didesnés danty
¢duonies rizikos grupes.

Nustatéme, kad sergantieji kserostomija miisy tyrime turéjo apie penktadaliu
geresnius kariesologinius rodiklius, palyginti su serganciaisiais nSS ir SS. Teigiama,
kad kserostomija gali buti vienas reikSmingiausiy veiksniy, vertinat rizikg sirgti
danty éduonimi, taiau reikia pasakyti, kad studijy, lyginusiy objektyvius
serganciyjy kserostomija ir sveikyjy burnos sveikatos rodiklius, itin tritksta (Udod ir
kt., 2022). Net ir tos studijos, kurios jvardytos kaip tiriancios kserostomijg, i$ tiesy
analizavo hiposalivacija, tai paaiskéja perzvelgus metodologija. Daznu atveju
tyrimai, atlikti kserostomijos tematika, buvo pasitelke tik anketines apklausas, todél
objektyviy burnos sveikatos rodikliy nerinko.

Misy tyrime asmenys, kuriems diagnozuotos nSS ir SS biiklés, turéjo
reikSmingai maziau danty nei jy kontroliniy grupiy asmenys. Rezultatai atitinka
Olandijos tyrime gautus, kur Maarse ir bendraautoriai tyré serganciyjy SS burnos
sveikatg (Maarse ir kt., 2018). Jie taip pat atliko ilgalaikius stebéjimus ir rado, kad
per 13 mety laikotarpj SS pacientams buvo paSalinta reikSmingai daugiau danty nei
sveikiems tirilamiesiems. Autoriai mano, kad taip nutinka dél sulétéjusio serganciyjy
seilétekio ir to nulemto didesnio éduonies aktyvumo. Misy tyrimo duomenys rodo,
kad taip nutikti gali ir dél to, jog asmenys, sergantys SS, yra linke re¢iau lankytis pas
gydytoja odontologa, o tai salygoja rimtesniy danty pazeidimy iSsivystyma,
reikalaujantj agresyviausio gydymo, t. y. danty ekstrakcijos.

Misy tyrime buvo aptikta, kad asmeny, kuriems yra nSS ir SS,
periodontologiné buklé buvo geresné nei sveiky individy, o tai nebuvo budinga
sergantiesiems kserostomija. Sisteminé¢ literatiros apzvalga ir metaanalize,
publikuota 2021 m., apibendrino, kad pacientams, sergantiems SS, buvo randama
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daugiau apnaso ant danty ir jo salygoto danteny uzdegimo, taciau nebuvo daugiau
periodonto kiSeniy ar labiau progresavusio periodonto jungties netekimo lygio (Wu
ir kt., 2021). Musy manymu, geresné periodonto sveikata galéty lydéti nSS ir SS
serganciuosius dél trijy priezasCiy. Pirma, kitos miisy tyrimy komandos atliktos
studijos duomenimis, itin daznai éduonis ir periodontologinés ligos pazeidzia tuos
pacius dantis, todél labiausiai pazeisti dantys galéjo biiti paSalinti, o tai lemti
didesnius KPIP rodiklius, bet mazesnj procenta danty su periodonto kiSenémis. Be
to, zinant, kad nSS siejasi su didesniu kiekiu vartojamy medikamenty ir tai, kad
dazniausiai pasaulyje naudojamy vaisty grupé yra nesteroidiniai vaistai nuo
uzdegimo (NVNU), kurie itin daznai skiriami pacientams, kuriems nustatyta
reumatiné patologija, galima jtarti, kad jy poveikis yra teigiamas periodonto
sveikatai (PSO, 2020; Albrecht ir kt., 2021). Rasta, kad NVNU, naudojant juos
periodonto ligy gydymui, inhibavo prostaglandiny, vieny svarbiausiy mediatoriy
periodonto ligy patogenezéje, sintez¢ organizme (Ren ir kt., 2023). Kitas
paaiskinimas — periodonto ligos yra labiau paplitusios tarp vyry, o nSS ir SS —kur
kas labiau tarp motery, musy tyrime — net 77 proc. (Ioannidou ir kt., 2017).

Analizuojant su burnos ligomis susijusius elgsenos veiksnius paaiskéjo, kad
asmenys, kuriems yra kserostomija ir SS, dazniau naudojo danty pastg su fluoridais.
Veikiausiai tokia danty pasta buvo rekomenduota jy odontology dél didesnio
éduonies aktyvumo, tikétina, kad jy gydytojai taip pat rekomendavo uZztikrinti
pakankamg danty valymo daznj, ta¢iau toks elgsenos skirtumas nebuvo aptiktas
misy analizéje. Gali biiti, kad toks elgesys nebuvo perimtas pacienty, nes reikalauja
daugiau pastangy nei danty pastos pasirinkimas. Tai matyti ir i§ kity elgsenos
rodikliy — tik 50 proc. tiriamyjy valési dantis du kartus per diena, tik 55 proc. valési
tarpdancius ir 60 proc. lankési pas gydytoja odontologa bent karta per metus.

Studija, publikuota 2001 m., deklaravo, kad jy tiriamieji, kuriems buvo SS,
dazniau lankési pas gydytoja odontologg ir didesné proporcija jy, palyginti su
sveikaisiais, valési dantis du kartus per dieng (Christensen ir kt., 2001). Misy tyrime
iSrysSkéjo prieSinga tendencija — tiriamieji odontologiniy vizity lankési rec¢iau nei
sveikieji, ir tik daznesnis danty pastos su fluoridais naudojimas buvo pranasesnis
elgsenos veiksnys. Visgi reikia atsizvelgti i tai, kad minéta studija buvo atlikta prie$
daugiau nei 20 mety Skandinavijos Salyje, kur gyventojy jprociai yra kitokie. Reikia
turéti omenyje ir tai, kad SS sergantys pacientai susiduria su daugybe sunkumy,
galin¢iy nulemti nepakankama burnos priezitirg. Jie itin daznai susiduria su létiniu
nuovargiu ir skausmu, o tai gali apsunkinti fizines veiklas, smulkiaja motorikg ir
lemti apsunkintg motyvacija, reikSmingg valantis dantis ir ypac tarpdancius (Maland
ir kt., 2021).

Masy tyrime dvi tiriamyjy grupés, nSS ir SS, nurod¢ patiriantys aukstesnj streso
lygi. Tai svarbus rodiklis, kuris gali daryti jtaka su burnos sveikata susijusiai elgsenai
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(Pohjola ir kt., 2021). Kai kurie tyrimai nurodo, kad asmenys, sergantys SS, gali
turéti su liga susijusias maziau efektyvias streso jveikos strategijas. Be to, panasu,
kad raumeny ir skeleto sistemos pakitimai susij¢ su psichopatologiniais veiksniais
net tik SS, bet ir reumatoidinio artrito atveju, o $is sudaro iki tre¢dalio nSS atvejy
(Karaiskos ir kt., 2010; Haga ir kt., 2012). Skopouli ir bendraautoriai mano, kad
stresas jau pats savaime gali paskatinti Igsteliy apoptoze ir salygoti seiliy liauky
hipofunkcija (Skopouli ir kt., 2018). Galima apibendrinti, kad stresas galbiit tiek
dalyvauja burnos sausumo biikliy, ypa¢ nSS ir SS, etiologijoje, tiek didina
psichopatologiniy reiskiniy rizikg ir neigiamai veikia su burnos sveikata susijusia
elgsena.

Pateiktos medziagos Saltinis: rankrastis ,,Dry mouth: Bad oral health despite good
oral health-related behavior? Case-control study for comparison of the oral health
status, oral health-related behaviors and perceived stress in Xerostomia, Sicca and
Sjogren’s syndromes*.

5.6.Rankrastis II — Danty éduonies ir burnos sausumo bikliy rysys, veikiant
elgsenos ir psichoemociniams veiksniams

Ankstesnéje tyrimo dalyje iSsiaiSkine, kad asmenys, kenCiantys nuo burnos sausumo,
turi didziausig rizikg sirgti danty éduonimi, o ne kitomis burnos patologijomis, Sioje
tyrimo dalyje analizavome danty éduonies patirties sgsajas su keturiomis burnos
sausumo buklémis. Tai yra pirmoji studija, kuri tyré kserostomijos, hiposalivacijos,
nSS ir SS ry§j su danty éduonimi taikant vienoda metodologija bei analize
kontroliuojant elgsenos veiksnius.

Sioje analizéje nustatéme, kad tik kserostomija ir SS reik§mingai siejosi su
danty éduonies patirtimi, kontroliuojant sociodemografinius, elgsenos ir
psichoemocinius veiksnius. O didesnis burnos priezitiros balas, mazesnis pridétinio
cukraus balas ir geresné gyvenimo kokybé siejosi su mazesnémis KPIP reikSmémis
visuose keturiuose modeliuose.

Kaip minéta anksc¢iau, studijy, lyginusiy danty éduonies rodiklius tarp
serganciyjy kserostomija ir sveiky asmeny, itin maza. Studijos, atliktos JAV, autoriy
duomenimis, kserostomija jauno amziaus asmenims koreliavo su didesniais
¢duonies rodikliais (Mayank Kakkar ir kt., 2023). Dar viena studija, atlikta
Svedijoje, tyrusi jaunesnio amziaus suaugusiuosius, aptiko, kad tiek kserostomija,
tiek hiposalivacija koreliavo su aktyviu éduonimi (Flink ir kt., 2020). Nors jprasta
manyti, kad danty éduonies aktyvumas didéja dél sumaZzéjusio seilétekio, misy
rezultatai ver¢ia manyti, kad tikétini seiliy kokybiniai, o ne kiekybiniai poky¢iai gali
biiti dar svarbesni (Roblegg ir kt., 2019; Cheah ir kt., 2023). Si idéja gali bati paremta
gautais rezultatais, kai burnos sausuma patirian¢iy asmeny imtyje kserostomija ir SS

79



tur¢jo nepriklausomas sgsajas su KPIP, o nSS ir hiposalivacija — ne. PanaSius
rezultatus apraso ir Berman su bendraautoriais. Jiems iStyrus asmenis, kuriems yra
SS, ir palyginus Siuos su sveikais asmenimis, nestimuliuotos pilnos sialometrijos
rezultatai neturéjo reikSmingy sasajy su danty éduonimi (Berman ir kt., 2019). Kita
studija, kuri lygino SS sergancius tiriamuosius su tais, kurie patyré kserostomija, taip
pat nerado burnos sveikatos skirtumy (Boutsi ir kt., 2000). Panasiis rezultatai
publikuoti ir 2023 m. Molania ir bendraautoriy darbe, kai nerasta skirtumy lyginant
vidutines KPI reikSmes tarp SS serganciyjy ir sveiky tiriamyjy, nors asmenys,
kuriems buvo SS, turéjo reikSmingai mazesnj seilétekj (Molania ir kt., 2023). I§ kitos
pusés, Pedersen ir bendraautoriy tyrimo duomenimis, jy atvejo ir kontrolinés grupés
tyrime sumazéjes seilétekis siejosi su didesnémis KPIP vertémis, taCiau reikia
paminéti, kad | daugialype analize buvo jtraukti tik amziaus ir seilétekio, bet ne
elgsenos veiksniai (Pedersen ir kt., 2005).

Panasu, kad seiliy kokybiniai rodikliai yra itin svarbis danty éduonies
patogenezéje. Apibendrinama, kad seilés dalyvauja Siame procese net keliais
mechanizmais (Laputkova ir kt., 2018). Sisteminé literatiiros apzvalga, publikuota
2022 m., apibendrino, kad sutrikusi tam tikry seiliy baltymy sekrecija ar tam tikry
baltymy koncentracijos poky¢iai turi rySius su éduonies aktyvumu. Literatiroje
minima, kad kai kuriy baltymy — seiliy alfa amilazés, riigstinio prolino baltymo-1,
histatino-5, laktoperooksidazés ir mucino-1 — koncentracijos seilése padidéjimas
siejamas su danty éduonies aktyvumu (Ahmad ir kt., 2022). Tai patvirtina ir miisy
publikacijoje Nr. III rasta tendencija, kai didesnis AMY1 KS koreliavo su
didesnémis KPIP vertémis. Dar viena prie§ deSimtmet;] atlikta studija rado, kad sAA
koncentracija pacienty, serganciy kserostomija, seilése buvo padidéjusi (Agha-
Hosseini ir kt., 2013). Nors yra ir prieStaraujanciy Siems rezultatams tyrimy,
pavyzdziui, pacientams, kuriems kserostomija i$sivysté po radioterapinio gydymo,
seiliy amilazgés seilése koncentracija buvo sumazgjusi (Chitra ir kt., 2008; Louzeiro
ir kt., 2020). O SS pacientus palyginus su nSS pacientais, rasta padidéjusi
MUCI1/SEC ir MUC1/Y ekspresija (Sung ir kt., 2015), nors kiti tyréjai nurodo
atvirk§¢iai — sumazéjusi mucino-1 sekrecija koreliuoja su didesniais éduonies
rodikliais (Laputkova ir kt., 2018). Misy analizéje AMY 1 KS variacijos reikSmingai
nesiskyré dideliy ir mazy éduonies ver¢iy grupése, ir tai gali biiti paaiskinama
sisteminés literattiros apzvalgos, publikuotos 2018 m., jzvalgomis, kad tik keli
tyrimai nurodo pavienius konkrecius baltymus kaip reikSmingai susijusius su danty
¢duonimi ir kad danty éduonj visgi reikéty vertinti kompleksiniu pozitriu
(Laputkova ir kt., 2018).

Miisy rezultatai dar kartg patvirtina geros burnos priezitiros, tinkamos dietos ir
emocinés sveikatos svarbg gerai burnos sveikatai. Atliktoje analizéje visi tirti
elgsenos veiksniai ir gyvenimo kokybé buvo reikSmingai susije su danty éduonimi.
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Aptikta, kad mityba gali turéti netgi stipresnj ry$j su danty éduonimi nei kad
mikroorganizmy, randamy ant danties esan¢iame apnase, sudétis (Laputkova ir kt.,
2018). Tikétina, kad burnos sausumg patirianciy asmeny burnos sveikatai
angliavandeniy turin¢iy produkty vartojimas gali daryti dar didesne neigiamg jtaka
nei sveiky asmeny, mat pailgéja angliavandeniy fermentacijos laikas, kartu ilgiau
iSlaikomas sumazéjes pH burnoje (Head ir kt., 2021). Psichoemociniams veiksniams
mokslinéje bendruomenéje taip pat skiriama vis daugiau démesio, nes pastebima,
kad net ir Salutiniai veiksniai, tokie kaip socialiné¢ parama, kurig kasdien gauna
asmuo, gali buiti susij¢ su danty éduonimi ir funkcionuojanciy danty skai¢iumi (Mao
ir kt., 2019). Egzistuoja ir neigiamos sasajos, kai burnos sveikatos buklés paveikia
tai, kaip asmuo suvokia jj supantj pasaulj ir paveikia jo gyvenimo kokybés pajautimg
(Nascimento ir kt., 2021). Nors daugelio studijy dizainas ir neleidzia galutinai
atsakyti j klausima, ar burnos sveikata lemia gyvenimo kokybe, ar atvirksciai.

Pateiktos medziagos Saltinis: rankrastis ,,Connecting the dots: Association between
dental caries and dry mouth conditions®.

5.7.Rankrastis Il — Sasajos tarp AMY 1 KS ir kserostomijos bei Sjogreno
sindromo

Sioje tyrimo dalyje issiaiskinta, kad didesnis AMY1 KS turéjo statistiskai reik§mingy
s3sajy su mazesniu kserostomijos intensyvumu ir mazesne rizika sirgti Sjogreno sindromu.

Manoma, kad AMY1 KS ryS§j su kserostomijos intensyvumu galima paaiskinti
baltymo koncentracijos seilése poky®iais. Zinoma, kad AMY 1 KS tiesiogiai koreliuoja su
sAA koncentracija seilése (Mandel ir kt., 2010; Boehlke ir kt., 2015; Yang ir kt., 2015;
Poole ir kt., 2019). Tikétina, kad esant didesniam AMY 1 KS, seilése SAA koncentracija
taip pat padidéja ir asmuo patiria maZesnio intensyvumo burnos sausumo israiskas.
Irodyta, kad kiti baltymai, pavyzdziui, MUCSB, taip pat susij¢ su mazesniu kserostomijos
intensyvumu tais atvejais, kai asmuo patiria burnos sausuma dél taikyto radiacinio gydymo
nuo onkologinés ligos, nors SS atveju ir esant kserostomijai, iSsivysCiusiai dél
medikamenty vartojimo, tokio baltymo pokycio neaptikta (Faruque ir kt., 2022). Tikétina,
kad jvairiy seilétekio patologijy mechanizmai gali lemti nehomogeniskus baltymy
sekrecijos pokycius, kurie ir lemia kserostomijos i$sivystyma. [stirta, kad sAA aktyvumas
seilése priklauso ne tik nuo AMY1 KS, bet ir nuo paties seilétekio intensyvumo (Mandel
irkt., 2012; Bosch irkt., 2011; Ali ir kt., 2020). Musy tyrime kserostomijos intensyvumas
turéjo reikSmingas nepriklausomas sasajas su nesimuliuotos sialometrijos parametrais —
Siems didéjant, kserostomijos intensyvumas mazéjo ir Sio poveikio stiprumas buvo
panasaus dydzio kaip AMY1 KS jtaka. Rasta itin nedaug studijy, analizavusiy sAA
poky¢ius burnos sausumo atvejais. Viena studija buvo atlikta su laboratorinémis pelémis,
kurioms sukeltas diabetas. Pastebéta, kad peléms paskyrus natiiralia medziagg Ixeris
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dentata, Zinomg dél savo poveikio modifikuoti SAA sekrecija, nustatyta ne tik didesné
sAA koncentracija seilése, bet ir paties seilétekio suintensyvéjimas. Nors tokiu metodu
nejmanoma nustatyti kserostomijos intensyvumo raiskos, vis délto panasu, kad seilétekio
patologijos ir SAA sekrecija yra glaudziai susijusios.

Yra ir kitas mechanizmas, kuriuo biity galima paaiskinti kserostomijos ir AMY1 KS
1y$j. Zinoma, kad maZesnis AMY 1 KS siejamas su létiniy ligy ar nepageidaujamy bikliy
i8sivystymu. Keliuose tyrimuose AMY 1 KS israiskos buvo mazesnés, kai individai turéjo
antsvorio, atsparumg insulinui, didesne Sirdies ir kraujagysliy sistemos patologijos bei
uzdegiminiy procesy organizme rizika (Marquina ir kt., 2019). Tikétina, kad maZesnis
AMY 1 KS dalyvavo létiniy ligy inicijavimo procesuose, o Sioms i$sivyscius, kserostomija
galéjo pasireiksti kaip Siy bikliy pasekmé. Kelios mokslo studijos nurodé, kad sAA
koncentracijy disbalansas gali lemti pakitusio angliavandeniy skaidymo procesg, o Sis,
savo ruoztu, lemti mikrobiotos poky¢ius (Ledn-Mimila ir kt., 2018). Kito tyrimo i§vados
taip pat paremia ankstesn] teiginj ir priduria, kad esant mazesniam AMY1 KS daugiau
menkai suvirskinty angliavandeniy pasiekia kitas virSkinimo trakto grandis ir tampa
substratu atitinkamy bakterijy risims daugintis (Farrell ir kt., 2021). Manoma, kad zarnyno
mikrobiotos poky¢iai gali lemti létiniy ligy iniciacijg ir vystymasi (Chen ir kt., 2021).
Moksliniy studijy duomenimis, AMY 1 KS turi rys$j ne tik su angliavandeniy, bet ir riebaly
apykaita organizme, o tai taip pat siejama su jvairiy ligy, pavyzdziui, Sirdies ir kraujagysliy
sitemos, i$sivystymu (Barber ir kt., 2020; Liu ir ir kt., 2022).

O stai AMY 1 KSV sasajos su Sjogreno sindromu galéty biiti paaiskinamos §io geno
dalyvavimu reguliuojant imuninés sistemos veiklg. Manoma, kad mazesnis AMY1 KS
dalyvauja inicijuojant uzdegiminius procesus organizme (Marquina ir kt., 2019). Taip pat
nustatyta, kad didéjant AMY'1 KS, didgjo ir interleukino-10 (IL-10) koncentracija, o Sis
sietinas su prieSuzdegiminiu poveikiu ir autoimuniniy ligy prevencija (Selvaraju ir kt.,
2020). Sie duomenys siejasi su miisy i$vadomis, kad didéjant AMY KS, mazéjo rizika
sirgti Sjogreno sindromu. Be to, toks rySys galéty buti paaisSkinamas ne tik imuninés
sistemos poky¢iais ar priesuzdegiminiy komponenty sekrecijos poky¢iais, bet ir SAA, kaip
trigerio autoimuninése reakcijose, veikimu. Prie§ daugiau nei dvidesimt mety atlikta
studija iskélé hipoteze, kad sAA galbit inicijuoja autoimuninj procesg Sjogreno sindromo
atveju, kai prisijungia prie seiliy liauky T lasteliy ir veikia kaip autoantigenas (Matsumoto
irkt., 1999). Idomu, kad vadovaudamiesi miisy rezultatais, galétume jtarti, jog organizmas
pradeda traktuoti savg SAA amilazés baltymg kaip autoantigeng tada, kai jo sekretuojami
mazesni kiekiai, taciau gal biitent tod¢l jis ir veikia kaip trigeris, nes imuniné sistema
susiduria su mazesnémis jo koncentracijomis ir neiSvysto jam pakankamos tolerancijos.
Norint patikslinti ir paaiskinti rezultatus, reikia tolesniy tyrimy.

Pateiktos medziagos Saltinis: rankrastis ,,AMY 1 copy number associated with xerostomia
and Sjogren’s syndrome: A cross-sectional study*.
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6. ISVADOS

Kserostomijos paplitimas Lietuvoje yra 8,0 proc., ja sirgti yra linke vyresnio
amziaus, turintys daugiau létiniy ligy, mieste gyvenantys, alkoholio
nevartojantys asmenys. Neautoimuniniu sausuoju sindromu Lietuvoje serga
0,6 proc. populiacijos, dazniau vyresnio amziaus, moterys, sergantieji
létinémis ligomis ir vartojantys medikamentus. Sjogreno sindromu serga 0,14
proc. Lietuvos populiacijos.

Asmenys, sergantys kserostomija, neautoimuniniu sausuoju sindromu ir
Sjogreno sindromu, turi didesn¢ rizika sirgti danty éduonimi. Sergantieji
neautoimuniniu sausuoju sindromu ir Sjogreno sindromu yra linke turéti
mazesnj esama danty skaiciy.

Asmenims, su nepakankama asmenine burnos prieziiira, aukstesniu streso
lygiu ir netinkamais mitybos jprociais, rizika, kad i$sivystys burnos sausumo
biuklés bei danty éduonis, yra didesné.

Seiliy alfa amilaz¢ koduojancio geno kopijy skaiciaus variacijos turi
reik§mingas sasajas su rizika patirti intensyvesnius kserostomijos poZymius,
sirgti Sjogreno sindromu ir turéti didesnius lygiyjy danty pavirSiy éduonies
rodiklius.
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7. SUMMARY

This dissertation represents a series of scientific publications. Four papers have been
published in scientific journals; three more papers have been prepared for publication
and/or have been submitted to scientific journals.

7.1. Introduction
7.1.1. The Research Problem and the Relevance of the Study

In the context of an aging population along with an increasing life expectancy, dry
mouth, a substantial contributor to the risk of oral diseases, is becoming a significant
problem worldwide (Han et al., 2015; Barbe et al., 2018; Phuu et al., 2018; Rudnicka
et al., 2020). With a projected 120% increase in the global population by 2050 and a
doubling of the number of people over 60 years of age, the scientific community and
healthcare systems need to confidently prepare for changes (United Nations,
Department of Economic and Social Affairs, Population Division, 2019; Johansson et
al., 2022). It is estimated that dry mouth conditions can affect up to 80% of the
population (Miiller et al., 2023). Meanwhile, there are still no data on the prevalence
of dry mouth conditions in the Lithuanian population, although this is an important
step in planning oral health management strategies in Lithuania. It is known that not
only dry mouth, but also some oral diseases, such as dental caries or chronic
periodontitis, correlate with age and have strong associations with an individual’s
quality of life, and their effective management is important for healthy ageing
(Bernabé et al., 2014; Johansson et al., 2019; Head et al., 2021).

Managing dry mouth and its consequences is challenging for both oral health
professionals and the individuals experiencing it, as it encompasses very broad areas:
the control of systemic causes, symptom relief, and the prevention of dental and
chronic diseases (Ngo et al., 2015). Although researchers have been interested in this
topic for a long time, most of the interventions they have proposed so far can only
temporarily reduce the unpleasant symptoms experienced, and effective and safe
treatment is not available at all (Wolff et al., 2017; Talha et al., 2019). Furthermore,
although it is known that individuals with dry mouth conditions are at a higher risk for
oral diseases, there is still a lack of generalised data on which oral diseases individuals
with different forms of dry mouth tend to suffer from. Such knowledge would allow
for a more targeted organisation of dental care for people with dry mouth.

Another issue is observed among people with Sjogren’s syndrome. Sjogren’s
syndrome is a complex disorder which manifests itself in adverse clinical symptoms
throughout the body, with dry mouth being particularly pronounced. Despite
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considerable interest from the scientific and clinical communities, early diagnosis of
the disease still remains a challenge. Currently, the average time for diagnosis is six
years after the onset of earliest symptoms (Douglas et al., 2018). Such a long diagnosis
period has negative consequences for a person’s health, including oral health. Dentists
could be the first line to notice symptoms or hear patients’ complaints (Patel et al.,
2014; Douglas et al., 2018), but their potential in the diagnosis of chronic diseases has
not yet been assessed.

It is known that most oral diseases are caused by the individual’s innate
characteristics as well as the individual’s behaviour. For example, dental caries, which
individuals with dry mouth are undoubtedly prone to, is a complex, multifactorial
disease, and a better understanding of the determinants of its activity requires
consideration of an individual’s oral biofilm control routines, dietary habits, and the
individual’s salivary, genetic, and immunological characteristics (Laputkova et al.,
2018; Ahmad et al., 2022). Many studies analysing the oral health of patients with dry
mouth lack an integrated approach. To the best of the knowledge of the author of the
thesis, so far, there are no studies to compare oral health-related behaviours between
individuals with different dry mouth conditions. It is known that individuals have
different predispositions to develop diseases and that this is dependent on their social
environment, living conditions, hygiene habits, or available health-related knowledge
(Velazquez-Cayon et al., 2022). It is important to conduct more in-depth studies to
clarify the differences between the individual oral care, nutrition and stress
management practices in patients with dry mouth. It is important to explore areas
where it is possible to modify these factors through a variety of strategies to promote
the desired behavioral changes and to improve oral health and disease prevention.

A 2006 publication by Llena-Puy and co-authors suggested that both
quantitative and qualitative changes in salivation are important for oral health changes
(Llena-Puy et al., 2006); however, in recent decades, more attention has been paid to
hyposalivation. Nowadays, a growing number of authors consider that qualitative
changes in salivation may be even more important in the development of dental
diseases (Molania et al., 2017; Berman et al., 2019; Winter et al., 2021). This thesis
highlights the potential influence of salivary alpha amylase (SAA) on the dry mouth,
and the development of oral diseases. The enzyme salivary alpha-amylase is known to
be one of the major proteins found in saliva, and it is involved not only in human
digestion but also in the composition of the microbiota (Kiba et al., 2005; Parsaie et
al., 2022). This protein is highly dependent on dietary habits. Those populations which
have historically consumed more starchy products have been shown to have a higher
copy number of the sAA-encoding gene (AMY1), which has also been associated in
many studies with higher levels of the protein in saliva (Mandel et al., 2012). It has

85



been shown that SAA protein levels correlate with stress, which, in turn, undoubtedly
influences the activity of the dry mouth conditions (Cozma et al., 2017). It has also
been found that SAA may play a role in the pathogenesis of chronic diseases, such as
cardiometabolic disorders, as well as in the preference for certain diets and in the
stimulation of salivary secretion (Hariharan et al., 2021). However, the mechanisms
by which sAA is involved in the pathogenesis of dry mouth-related conditions and
contributes to the risk of oral diseases are not yet clear. If significant associations of
the AMY1 copy number with dry mouth conditions are found, this could serve as a
genetic biomarker for early identification of potential sufferers and the prevention of
complications.

7.1.2. The Aim of the Study

This thesis aims to investigate the epidemiological and clinical characteristics of dry
mouth conditions, their association with copy number variations of the gene encoding
salivary alpha-amylase, and behavioral and stress factors in individuals with dry
mouth.

The objectives of the study are as follows:

1. To investigate the prevalence of dry mouth conditions in the population of
Lithuania.

2. To identify the risk of oral diseases in the dry mouth population.

3. To determine the association between dry mouth and its associated clinical
conditions, behavioral and stress factors.

4. To assess the association between salivary alpha-amylase coding gene copy
number variation, dry mouth conditions, and the risk of dental caries.

7.1.3. The Scientific Novelty of the Study

This study is the first to analyse the prevalence of dry mouth conditions in a nationally
representative sample in Lithuania. To the best of our knowledge, it is also the first
study in the world to highlight the potential of dentists in suspecting cases of Sjogren’s
syndrome and contributing to early diagnosis.

This study is also the first to compare the risk of oral diseases such as dental caries,
dental erosions, and chronic periodontitis in patients with xerostomia, Sicca syndrome,
and Sjogren’s syndrome in terms of the use of a consistent methodology, single-
investigator data, and complex analysis including behavioral and stress factors.
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The study also provides further insight into the association of copy number
variations of the salivary alpha-amylase encoding gene (AMY1) with dry mouth
conditions and dental caries, which is particularly prevalent in these individuals.

7.1.4. The Practical Significance of the Research

1. The prevalence rates of dry mouth conditions in Lithuania identified in the study
allow for a more effective assessment of the need for assistance to persons suffering
from dry mouth and for planning the number of potential users of preventive programs.

2. The research uncovers the capacity of dental professionals to identify potential
cases of Sjogren’s syndrome, prompting the need for educational programs focusing
on dry mouth in undergraduate and postgraduate dental curricula.

3. The analysis of clinical characteristics in individuals with dry mouth suggests
that dentists should be the primary caregivers for these cases since dental caries, which
is the prevalent condition among dry mouth patients, falls under their scope. Patients
should only be referred to higher-level dental specialists when complications
necessitate specialised expertise.

4. Once it has been made clear that all dry mouth patients are at a higher risk of
dental caries, it becomes imperative to institute comprehensive dental caries
prevention programs.

5. The analysis of the association of the clinical features of dry mouth with
behavioral and stress factors has highlighted the need for educational programs for
people with dry mouth.

7.1.5. Statements to Defend
1. The prevalence of dry mouth conditions in the population of Lithuania is similar

to that in other countries.

2. Dentists can make a significant contribution to the identification of Sjogren’s
syndrome cases.

3. Individuals suffering from dry mouth are more likely to develop dental decay
and have fewer remaining teeth, and their hygiene habits are insufficient.

4. People with dry mouth incur a higher risk of malnutrition and suffer from higher
stress levels.

5. AMY1 copy number variation is significantly associated with dental caries,
xerostomia, and Sjogren’s syndrome.
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7.2. Literature review
7.2.1. Associations between Oral and General Health, and Dry Mouth Conditions

Oral health is essential to the overall health and to an individual’s physical, emotional,
psychological, and socioeconomic well-being (Velazquez-Cayoén et al., 2022). It is
known that there is a bidirectional relationship between oral health and general health.
Poor oral health can negatively affect general health, while poor general health can
worsen oral health (Azzolino et al., 2019; Gaeckle et al., 2020). Salivary
characteristics and disorders that may develop due to general diseases may be the link
between general and oral health (Roblegg et al., 2019; Ahmad et al., 2022). According
to scientific studies, dry mouth can be considered one of the most critical indicators of
impaired quality of life related to oral conditions, as salivation provides functions
which are important for personal well-being, such as chewing, swallowing, and taste
perception (Villa et al., 2014; Nuchit et al., 2019; Lee et al., 2020). Dry mouth is often
followed by the worsening of oral diseases, which leads to higher stress levels, eating
disorders, and the exacerbation of chronic general health pathologies, which, in turn,
provoke more intense or frequent dry mouth (Agha-Hosseini et al., 2013; Tikhonova
et al., 2018; Head et al., 2021; Nascimento et al., 2021; Grasaas et al., 2022).

7.2.2. Specific Features of the Salivation Pathology

7.2.2.1. Etiology

Dry mouth should not be seen as a pathology isolated from other conditions, but rather
as a consequence of adverse health, psycho-emotional, or behavioral effects. Age-
related changes, dehydration, various chronic diseases and their treatment, such as
radiotherapy and medication, are known to cause salivary disturbances or alter the
composition of saliva, and dry mouth is also common in those with high levels of
stress and harmful habits (Plemons et al., 2014; Ghapanchi et al., 2016; Baer et al.,
2018; Atif et al.,, 2020; Harris et al., 2022; National Collaborating Centre for
Determinants of Health, 2022; Morita et al., 2023). Dry mouth is a prevalent symptom
in various autoimmune diseases. Most patients with Systemic Lupus Erythematosus,
Polymyositis, and Systemic Scleroderma experience this symptom, affecting more
than 50% of cases (Maeshima et al., 2012). Nevertheless, it is important to note that
dry mouth is most frequently linked with Sjogren’s syndrome.

7.2.2.2. Most Common Dry Mouth Forms

The absence of a unified classification for dry mouth conditions challenges the
comprehension of the commonalities, distinctions, and associated risks of it for oral
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and general health professionals. There is also a need for clarification when analysing
the scientific literature. Nonetheless, the prevailing dry mouth conditions or related
pathologies can be categorised as follows:

1.

Xerostomia is a dry mouth condition that is diagnosed when subjective signs
of dry mouth are found, usually by directly asking an individual about its
symptoms (Islas-Granillo et al., 2017; Niklander et al., 2017; Donaldson et
al., 2018; Kapourani et al., 2022; Lopez-Pintor et al., 2022; Morita et al.,
2023).

Hyposalivation is diagnosed when objective methods show reduced salivation
(Islas-Granillo et al., 2017; Niklander et al., 2017; Donaldson et al., 2018;
Pina et al., 2020; Kapourani et al., 2022; Lopez-Pintor et al., 2022).

Sicca syndrome is a pathology diagnosed in patients with xerostomia
accompanied by hyposalivation and xerosis of at least one other organ system,
most commonly, lacrimation disorders (Baer et al., 2018; Oliveira et al.,
2022). Although this condition is often confused with Sjogren’s syndrome,
patients do not fulfill the ACR/EULAR 2016 criteria.

Sjogren’s syndrome is a systemic chronic autoimmune disorder characterised
by lymphocytic infiltration and destruction of the exocrine glands, primarily,
the salivary and lacrimal glands, and can be present in the mouth as any of the
three dryness conditions mentioned above (Berman et al., 2019; Chivasso et
al., 2021; Harris et al., 2022; Assy et al., 2022; Loukas et al., 2022; Negrini et
al., 2022). The ACR/EULAR 2016 criteria system is routinely used for disease
diagnosis (Shiboski et al., 2017). It has been reported that 95-98% of patients
diagnosed with Sjogren’s syndrome experience dry mouth or eyes, and about
89% of them experience both symptoms together (Baer et al., 2018; Harris et
al., 2022; Negrini et al., 2022).

7.2.2.3. Dry Mouth and Oral Diseases

Clinical studies examining the association of dental caries with xerostomia are scarce.
The lack of studies analysing the relationship between xerostomia and dental caries is

likely due to several reasons. Firstly, in many cases, the researchers are more interested

in the association of a particular disease, such as HIV, diabetes, or others, with dental

caries. In contrast, xerostomia remains as if a secondary factor not included in caries-

related analyses. Secondly, in many cases, xerostomia is assessed by questionnaire
surveys, and clinical trials are not carried out since they require substantial human and

economic resources.

The literature analysis shows that studies lack a complex approach to dental caries,

and that the majority of analysis needs to consider many of the contributing factors,
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which may be one of the reasons why the published studies show heterogeneous results
regarding the relation between dental decay and dry mouth.

Although in vitro studies suggest that reduced salivation should correlate with the
development of dental erosive lesions, clinical studies do not support this (Alghilan et
al., 2015). We could not find literature sources which would provide clinical studies
on the association between dry mouth conditions and erosive dental lesions.

Although most studies do not support the hypothesis that salivary dysfunction
should influence periodontal health, most systemic literature reviews on dry mouth
attribute this relationship to oral diseases specific to salivary dysfunction. These
discrepancies could be addressed if more clinical research of the required quality in
this area becomes available.

7.2.2.4. Behavioral Influences on Oral Health and Association with Dry Mouth

Undesirable behavioral factors link oral health, general health, and dry mouth. Such
behaviors as sugar intake, malnutrition, harmful habits (alcohol abuse and/or
smoking), in the context of inadequate stress management are associated with both
oral and general health diseases and dry mouth (Inenaga et al., 2017; Northridge et al.,
2020; Kakoei et al., 2021; Roerecke et al., 2021; Ghodeshwar et al., 2023). Good
personal oral hygiene is undoubtedly one of the essential criteria for maintaining oral
health (Shaghaghian et al., 2015). However, only a few studies examine the
association between individual behavior and dry mouth. There is also an inverse
relationship, where dry mouth conditions lead to adverse health behaviors, such as
malnutrition due to impaired oral functions, such as chewing or swallowing, altered
sense of taste or burning, and inadequate denture retention (Lee et al., 2020).

7.2.2.5. Relationship between Dry Mouth and Stress

Scientific literature identifies stress as a distinct factor which can cause various forms
of dry mouth (Mao et al., 2019; Meng et al., 2021). Stress is known to affect not only
the saliva quantity but also its composition. It is believed that when stress activates the
sympathetic part of the nervous system and leads to the release of higher levels of
noradrenaline, it stimulates the release of proteins, secreted by the salivary glands and
stored in them, into the oral cavity (Bhattarai et al., 2018). Many of these secreted
proteins are likely to be salivary alpha-amylase, which is considered a reliable
biomarker of stress. Higher sAA concentrations correlate with the intensity of
psychosocial stressors, while their decrease is measurable during relaxation therapies
(Nater et al., 2009; Charalambou et al., 2015; Warth et al., 2022). It is believed that
stressful situations can have an effect not only through the body’s homeostasis
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alignment mechanisms, which are complicated by dry mouth conditions, but also
through the tendency of individuals to engage in unwanted, health-damaging
behaviour during or after stressful situations (Vasiliou et al., 2016; Gholami et al.,
2017).

7.2.2.6. Genetic Associations with Dry Mouth

Currently, there is a strong focus on genetic and proteomic analyses to investigate the
mechanisms underlying the development of diseases (Mihai et al., 2023). A literature
review of 51 publications published over 35 years suggested that genetic variation may
influence the composition of a person’s saliva, the structure of tooth enamel, and the
activity of caries-associated bacteria (Cavallari et al., 2019). Genetic factors are known
to play a role in developing oral and general health diseases, including autoimmune
diseases. However, the knowledge of genetic variation among individuals with dry
mouth is still limited (Sandhya et al., 2017; Cavallari et al., 2019). Despite the
undeniable role of genetics in an individual’s susceptibility to dental caries, there are
still no evident genetic patterns which would directly link to dental caries, and this is
believed to be due to the complexity of the etiology of dental caries. Therefore, when
analysing genetic variation, it is necessary to consider many factors influencing an
individual’s health (Shungin et al., 2019).

7.2.2.7. Associations between Genetics and Salivary Alpha-Amylase

It is known that a person’s diet rich in sugar and other carbohydrates is one of the most
important contributors to the development of dental caries, both because of the
demineralization of the tooth tissue caused by the acids produced by bacterial
degradation of carbohydrates and because of the establishment of cariogenic bacteria
in the dental plaque (Gasmi et al., 2021). Starch is the main form of digestible
carbohydrate in the human diet (Butterworth et al., 2011). In the mouth, the action of
SsAA initiates the first step in the digestion of complex carbohydrates, when their
glycosidic bonds are hydrolysed, and polysaccharides are converted into the simple
sugars glucose and maltose (Akinfemiwa et al., 2022). The enzyme sAA is the most
abundant protein in human saliva, which is produced and stored in the salivary glands
before secretion into the digestive tract (Kiba et al., 2005; Parsaie et al., 2022).
Salivary alpha-amylase is linked to oral health through several mechanisms. Firstly, it
is involved in the formation of biofilm on the tooth which regulates bacterial
colonisation and supplies them with glucose; secondly, it binds to the membrane of
cariogenic bacteria and is involved in their elimination from the mouth by the action
of salivary secretion (Parsaie et al., 2022).
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Previous studies have shown that the AMY 1 copy number variation (CNV) directly
correlates with the protein concentration in saliva (Mandel et al., 2010; Boehlke et al.,
2015; Yang et al., 2015; Poole et al., 2019). The concentration and activity of sAA in
saliva depends not only on the genes that encode it, but also on the intensity of
salivation and the stress-induced changes in the organism, and analyses must therefore
take these factors into account (Mandel et al., 2012; Bosch et al., 2011; Ali et al.,
2020).

AMY1 CNV is thought to play a role in the pathogenesis of various pathologies.
AMY1 CNV correlates with starch degradation by influencing glucose homeostasis in
the body, the development of chronic diseases, and the composition of the microbiota
(Farrell et al., 2021). Several studies have shown that low AMY1 copy numbers
correlate with such adverse events as higher BMI, higher fasting glucose levels, and
increased inflammatory markers (Marquina et al., 2019; Selvaraju et al., 2020; Farrell
et al., 2021). To the best of our knowledge, so far, no studies have investigated the
association of AMY1 CNV with Sjogren’s syndrome, other dry mouth conditions, and
the related oral diseases.

7.3. Research design and methods
7.3.1. Ethical Considerations

For the dissertation research, permissions were obtained from Vilnius Regional Ethics
Committee for Biomedical Research:

1. Part I of the study was approved by Permission No. 158200-17-920-426 on 09
May 2017. For this part of the study, a Permit was also obtained from the Inspectorate
for Personal Data Protection on 23 June 2017, No. 2R-4077(2.6-1.).

2. Part II investigation was authorised on 22 September 2020, No. 2020/9-1263-
746.

Only those persons who voluntarily agreed to participate in the study and gave their
written consent in the Informed Consent Form were included. The study was
conducted as an epidemiological study with the cross-sectional design.

7.3.2. Study Groups

Part I of the study consisted of three groups:

1) Xerostomia — subjects who reported experiencing dry mouth in the dry mouth
frequency questionnaire were included;
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2) Sicca syndrome — subjects with subjective and objective dry mouth and eyes
who were not diagnosed with Sjogren’s syndrome were included.

3) Sjogren’s syndrome — subjects with the diagnostic criteria confirmed according
to the 2016 ACR/EULAR requirements were included.

An additional group of subjects was included in Part II of the study:

4) Hyposalivation — subjects with <1.5 ml/15 min salivation on the whole
unstimulated sialometry test were included.

7.3.3. Questionnaires

The questionnaire for Part I of the study consisted of:

1) WHO questionnaire for adults (WHO, 2013);

2) Perceived stress scale (PSS-10) (Nielsen et al., 2016);

3) Sjogren’s questionnaire (Vitali et al., 2002);

4) Dry mouth frequency questionnaire (Niklander et al., 2017).
The questionnaire for Part II of the study consisted of:

1) WHO questionnaire for adults (WHO, 2013);

2) Perceived stress scale (PSS-10) (Nielsen et al., 2016);

3) Sjogren’s questionnaire (Vitali et al., 2002);

4) Dry mouth frequency questionnaire (Niklander et al., 2017);

5) Visual quality of life and xerostomia scales (Boer et al., 2004).
7.3.4. Clinical Examination

7.3.4.1. Assessment of Salivation
In Part I of the study, those subjects who reported experiencing dry mouth and dry

eyes and all subjects in Part II were evaluated by the whole unstimulated sialometry
test.
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7.3.4.2. Assessment of Tear Flow

In Part I, those subjects who reported dry mouth and dry eyes and all subjects in Part
II underwent the Schirmer test to assess the tear flow.

7.3.4.3. Oral Health Assessment

The following clinical parameters were used to assess oral health:

1. To assess dental caries, the DMFS (decayed, missing, filled surfaces of the teeth)
index was used.

2. The ratio of teeth with periodontal pockets > 4 mm was calculated to assess the
periodontal status.

3. For the assessment of dental erosions, the number of teeth with erosive lesions
in the enamel/dentin/pulp and the percentage of the number of teeth with erosive
lesions were evaluated.

4. The total teeth number present in the mouth was recorded.
7.3.5. Genetic Analysis

In Part I of the study, saliva samples from subjects aged 3544 years were collected
for the genetic evaluation of AMY1 CNV. Only those individuals (43%) who agreed
to have their saliva samples used for genetic analysis were included. Subjects were
asked to spit saliva into 50 ml tubes (Falcon, UK) for 5 min. After collection, the
genetic material was stored in a freezer at -20 °C until sent to the laboratory of UiT
Arctic University, Tromsg, Norway.

In Part II of the study, buccal swabs (hDNAfreeFLOQSwabs®, Italy) were used
for genetic analysis. This method of collecting genetic material was chosen to
investigate the genetic variation in those individuals for whom the technique described
in Part I would not have been suitable due to extreme salivation deficiency. The swabs
were stored in a freezer at -20°C until sending to the laboratory of UiT Arctic
University, Tromsg, Norway.

To assess AMY1 CNV, the DNA was extracted from samples by using Ql4damp
DNA Mini Kit (Qiagen, Germany) and QlAcube (Qiagen, Germany). The copy
numbers in each sample were assessed by using the QX200 Droplet Digital PCR
(ddPCR) system (Bio-Rad, USA). The digital droplet PCR analysis results were
processed by using QuantaSofiTM Analysis Pro software v1.0.
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7.3.6. Statistical Analysis

Statistical Package for Social Sciences (SPSS) versions 25.0, 26.0, 27.0, 28.0.1.0
(IBM, NY, USA), and R 4.1.0 (R Core Team, 2021) were used for statistical data
analysis.

7.4. Results
7.4.1. Paper 1

The first analysis investigated 1405 patients from 15 Lithuanian areas (51.7% response
rate). The prevalence of xerostomia was 8% (n=112). Of these, eight patients were
diagnosed with Sicca syndrome, with a prevalence of 0.6%, and two were diagnosed
with Sjogren’s syndrome, with a prevalence of 0.14% in Lithuania. Subjects who lived
in urban areas had a higher risk of xerostomia (OR 3.3, 95% CI 1.6-5.0) than those in
periurban areas. A higher risk for xerostomia was also found in those with systemic
diseases (OR 2.5, 95% CI 1.4-3.3) and older subjects (OR 1.7, 95% CI 1.1-2.6). In
contrast, individuals who consumed alcohol had a lower risk of xerostomia (OR 0.6,
95% C10.4-0.9).

7.4.2. Paper 11

Publication II continued the analysis of the 1405 subjects. Patients who experienced
dry mouth ‘often’ and ‘always’ were included in the xerostomia group, while the
remaining participants were analysed as controls. The dietary habits of the subjects
were analysed by including 20 food groups and three supplement groups. Subjects
with lower intakes of carbohydrates (OR 0.39, 95% CI 0.23-0.65), proteins (OR 0.56,
95% CI 0.32-0.99), and oils (OR 0.58, 95% CI 0.34-1.00) were at a higher risk of
xerostomia.

7.4.3. Paper 111

Of the 354 individuals who participated in Part I study, 43% (N=193) agreed to have
their saliva samples used for genetic analysis of AMY1 CNV. After adjusting the
socio-demographic and behavioral factors, the association between AMY1 copy
numbers and smooth surface caries remained significant. Compared with those with
2-3 copies of AMY 1, in the 4-5 AMYl copy numbers group, the risk of having more
caries on smooth surfaces increased 13 times (OR 13.3, 95% CI 2.1-86.3); those in
the 6-9 AMY 1 copy numbers group had a 7-times increased risk (SR 7.0, 95% CI 1.4—
34.1); and those in the 10-16 AMY1 copy numbers group had an approximately 6-
times increased risk (SR 5.8, 95% CI 1.2-32.2).
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7.4.4. Paper IV

Analysis of Part I sample showed that the prevalence of xerostomia differed
significantly between men and women only in the 65—74 age group. In this age group,
35% of women (n=88) and 18% of men (n=18) experienced subjective dry mouth,
p<0.05. Multivariate statistical analysis showed that men (OR 1.7, 95% CI 1.1-2.5),
those living in rural areas (OR 1.6, 95% CI 1.1-2.4), the elderly (OR 1.6, 95% CI 1.3—
1.9), and those who reported a diagnosis of GERD were at a higher risk of having
erosive tooth lesions (OR 3.3, 95% CI 1.0-10.9). In contrast, those with higher mean
DMEFS values had a lower risk of dental erosions (OR 0.7, 95% CI 0.5-0.9). Statistical
analysis did not find any association between xerostomia and erosive dental lesions.

7.4.5. Manuscript I (in print)

This part of the analysis integrated the data collected in Part I and Part II of the study.
After selecting two age- and sex-matched controls for each of the 182 subjects
diagnosed with dry mouth conditions, analyses of oral health, behavioral, and stress
factors were performed.

Higher DMFS values were observed in all case groups compared to the controls.
The two dry mouth groups had statistically significantly fewer teeth than their controls.
Cases diagnosed with Sicca syndrome had an average of 15 teeth (SD 9.8) compared
to 21 (SD 8.5) in the control group, p=0.003, while those with Sjogren’s syndrome
had an average of 14 (SD 10.0) teeth compared to 20 (SD 9.2) in the control group,
p=0.005. There was no statistically significant difference in the percentage of teeth
with erosive lesions when comparing subjects with dry mouth to their matched
controls. In contrast, the periodontal health of the patients with Sicca syndrome and
Sjogren’s syndrome was better than that of the controls.

Three models were designed to identify associations between the dry mouth
conditions and the sociodemographic, oral health, behavioral, and stress factors. In the
first model, adjusting for sociodemographic factors, the association of xerostomia with
an increased use of fluoride toothpaste was identified (OR 1.8, 95% CI 1.1-2.9).
Individuals diagnosed with Sicca syndrome brushed their teeth more frequently (OR
3.4, 95% CI 1.1-10.5) but experienced more stress (OR 1.1, 95% CI 1.0-1.2). Those
with Sjogren’s syndrome were more likely to use fluoride toothpaste (OR 6.2, 95% CI
1.6-23.4) but less likely to visit the dentist regularly (OR 0.2, 95%CI 0.0-0.6) and
were more stressed (OR 0.9, 95% CI 0.8-0.9).
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7.4.6. Manuscript II (prepared for submission)

This publication included analyses of the data from Part II of the study. In the
xerostomia model, after adjustment for sociodemographic, behavioral and
psychoemotional factors, DMFS values had a positive association with xerostomia
(IRR 1.10, 95% CI 1.05-1.16) and an added sugar score (IRR 1.01, 95% CI 1.01—
1.01), while these values associated negatively with a higher oral care score (IRR 0.94,
95% CI 0.93-0.96) and a higher quality of life (IRR 0.97, 95% CI 0.96-0.98). In the
hyposalivation model, positive associations were found with the added sugar score
(IRR 1.01, 95% CI 1.01-1.01) and negative associations with higher education
qualifications (IRR 0.99, 95% CI 0.98-0.99), a higher oral care score (IRR 0.94, 95%
CI10.93-0.96), and a higher quality of life (IRR 0.97, 95% CI 0.96—0.98). In contrast,
no statistically significant associations were found between a diagnosis of
hyposalivation and the DMFS scores. In the Sicca syndrome model, no significant
association with DMFS was found. In contrast, the added sugar score had positive
associations with DMFS (IRR 1.01, 95% CI 1.01-1.01), while higher education (IRR
0.99, 95% CI 0.99-1.00), the oral health care score (IRR 0.94, 95% CI 0.93-0.96),
and a higher quality of life (IRR 0.97, 95% CI 0.96-0.98) were negatively associated.
The diagnosis of Sjogren’s syndrome had a positive association with the DMFS values
(IRR 1.26, 95% CI 1.20—-1.33) as well as with the added sugar score (IRR 1.01, 95%
CI 1.01-1.01) and a negative association with the oral care score (IRR 0.92, 95% CI
0.90-0.94), and a higher quality of life (IRR 0.97, 95% CI 0.96-0.98).

7.4.7. Manuscript III (prepared for submission)

In this analysis, 112 (88%) subjects were enrolled from Part II of the study who
provided all the data required for the analysis and consented to use their samples for
AMY1 CNV analysis. Higher AMY 1 copy numbers were significantly associated with
a 0.15-point lower xerostomia VAS value (B =-0.15, 95% CI -0.30, -0.01).
Unstimulated whole sialometry was also independently and significantly associated
with xerostomia VAS value and decreased with an increasing xerostomia VAS value
(B=-0.22, 95% CI -0.44, -0.01). Higher AMY 1 copy number values reduced the risk
of a primary diagnosis of Sjogren’s syndrome (OR 0.52, 95% CI 0.03-0.89).

7.5. Discussion
7.5.1. Paper 1

This study is the first to estimate the prevalence of xerostomia in Lithuania. Our
research has found that the incidence of xerostomia in Lithuania is 8% of the
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population. Notably, this number is lower than the wide-ranging prevalence rates
reported in studies worldwide which suggest that xerostomia can affect from 1% to
80% of the population (Johansson et al., 2012; Lofgren et al., 2012; Adolfsson et al.,
2022). A study conducted in New Zealand with adults and seniors reported a
prevalence of xerostomia of around 10% of the research subjects (Murray et al., 2006).
The same prevalence was found in Norway in a cohort of 65-year-olds (Diep et al.,
2021), while a study in Brazil, which included 59-year-olds and used an identical
instrument to diagnose xerostomia, found a prevalence of 11% (Agostini et al., 2018).
In summary, although global studies cannot be directly compared, the prevalence of
xerostomia in Lithuania falls within the range reported by similar studies.

In our study, the prevalence of Sicca syndrome was 0.6%, and, to the best of our
knowledge, this is the only study that has investigated the prevalence of Sicca
syndrome. The prevalence of Sjogren’s syndrome in our study was 0.14%. This is
within the range of 0.01-3.00% reported in the international literature, and our study
demonstrates that dentists can suspect a significant proportion of the cases of Sjogren’s
syndrome (Narvaez et al., 2020).

7.5.2. Paper 11

In the current study, lower intakes of carbohydrates, proteins, and oils were associated
with a higher risk of xerostomia. There is evidence that vegetable oils containing
Omega-3 fatty acids, especially alpha-linolenic acid, may be beneficial in preventing
or treating various diseases, such as cardiovascular disease or central nervous system
disorders (Mikotajczak et al., 2020). Omega-3 fatty acids have also been shown to
benefit patients with autoimmune diseases by alleviating their symptoms of dry mouth
(Singh et al., 2010). Another study published in the same year investigating seniors
and the association between their diet and oral health found that a lower intake of
plant-based fats was associated with the risk of dry mouth (Lee et al., 2020).

In our study, a lower carbohydrate intake was associated with a higher risk of
xerostomia in both bivariate and multivariate analyses. A Norwegian study of patients
with Sjogren’s syndrome also found that they consumed less bread, probably due to
its dry and sticky consistency. The authors noted that their subjects received fewer
calories from carbohydrates and more from fat compared to the control group
(Nesvold et al., 2018). These results suggest that it would be highly beneficial if
healthcare professionals paid sufficient attention to educating patients about health-
promoting dietary choices: adequate carbohydrate intake, choice of whole-grain
products, choice of healthy oils, and high-quality protein.
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7.5.3. Paper III

The current study was the first to analyse the associations between AMY1 CNV and
dental caries. Statistical analyses showed that subjects with lower AMY1 copy
numbers tended to have more caries on smooth surfaces, which is highly prevalent in
populations with dry mouth. Our study confirms the previously published data
showing that genetic variation affects occlusal and smooth tooth surfaces differently
(Zeng et al., 2013).

In our study, being a female was found to be a risk factor for higher values of dental
caries. Other global studies have also identified the gender as a possible modifying
factor for genetic effects (Shaffer et al., 2015; Lipoldova et al., 2021). A possible
explanation for this may be the constant fluctuation of sex hormones throughout a
woman’s lifetime, from puberty, through the menstrual cycle, contraceptive use,
pregnancy, and post-menopause, which is associated with both changes in the blood
flow in the oral tissues and the formation of plaque and dry mouth which accompanies
many of these hormonal fluctuations (Prasanna et al., 2018; Galvao-Moreira et al.,
2018; Wang et al., 2021).

7.5.4. Paper IV

In this study, we found the prevalence of dental erosions to be high, and no association
between xerostomia and dental erosions was observed. Our study was the first to
investigate the prevalence of dental erosive lesions in Lithuania and their association
with xerostomia. Comprehensive information regarding the link between xerostomia
and dental erosive lesions is notably absent in worldwide literature. A study published
in Mexico in 2016 found that xerostomia had a positive association with dental erosive
lesions, but the subjects were significantly younger, i.e., aged 14—19 years (Gonzalez-
Arag6n Pineda et al., 2016). The authors of a paper published in 2018 suggest that the
diagnosis of xerostomia may be associated with dental erosions due to the fact that
patients tend to use acidic sweets to alleviate the symptoms of xerostomia (Carvalho
et al., 2018). Most articles seem to attribute the potential link between dry mouth and
dental erosion to the theoretical knowledge about the properties of saliva rather than
to the results of clinical studies.

7.5.5. Manuscript [ (in print)

This study was the first to compare three dry mouth conditions — xerostomia, Sicca
syndrome, and Sjogren’s syndrome by employing the same criteria for all the three
conditions. The highest caries experience was observed among those with Sjogren’s
syndrome. The higher DMFS values in this group may likely be influenced by changes
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specific to Sjogren’s syndrome in the microbiota (Xing et al., 2023). In our analysis,
the DMFS values of Sicca syndrome and Sjogren’s syndrome patients were fairly
close; therefore, clinicians should pay sufficient attention to both conditions and
consider them as groups at an increased risk of dental caries.

We have found that xerostomia patients in our study had about 20 percent better
caries scores compared with the cases of Sicca syndrome and Sjogren syndrome. It
has been suggested that xerostomia may be one of the essential factors in assessing the
risk of dental caries, but studies comparing objective indicators of oral health between
xerostomia patients and healthy controls are incredibly scarce (Udod et al., 2022).

In our study, individuals diagnosed with Sicca syndrome and Sjogren’s syndrome
conditions had significantly fewer teeth than their controls. The current analysis
suggests that this may be because people with Sjogren’s syndrome tend to visit the
dentist less frequently, which leads to the development of more serious dental lesions
requiring the most aggressive treatment, i.e., tooth extraction.

Our study found that individuals with Sicca syndrome and Sjégren’s syndrome had
a better periodontal status than healthy individuals, but this was not the case in
xerostomia patients. A systematic literature review and meta-analysis published in
2021 summarised that patients with SS were found to have more plaque on the teeth
and gingivitis, yet, the analysis did not observe more periodontal pockets or a more
progressive level of periodontal ligament loss (Wu et al., 2021).

The analysis of behavioral factors related to oral diseases showed that individuals
with xerostomia and Sjogren’s syndrome were more likely to use toothpaste with
fluoride. Their dentists probably recommended this toothpaste due to the higher caries
activity, and it is expected that their doctors also recommended ensuring sufficient
toothbrushing frequency. Still, this behavioral difference was not observed in our
analysis. It is possible that the patients did not adopt this behaviour, as it requires more
effort than choosing a toothpaste.

In our study, two groups of subjects, Sicca syndrome and Sjogren’s syndrome,
reported experiencing higher stress levels. This is an important indicator which may
influence oral health-related behaviours (Pohjola et al., 2021). Skopouli and co-
authors suggest that stress by itself may induce cell apoptosis and lead to hypofunction
of salivary glands (Skopouli et al., 2018). In summary, stress is potentially involved
in the etiology of dry mouth conditions, especially Sicca syndrome and Sjogren’s
syndrome.
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7.5.6. Manuscript II (prepared for submission)

In this part of the study, we analysed the association between the experience of tooth
decay and four dry mouth conditions. This is the first study to investigate the
association of xerostomia, hyposalivation, nSS and SS with dental caries while using
a unified methodology and analysis controlling for behavioral factors.

In this cross-sectional study, we found that only xerostomia and SS were significantly
associated with the experience of dental caries, after adjusting for sociodemographic,
behavioural and psychoemotional factors. In contrast, a higher oral care score, a lower
added sugar score, and a higher quality of life were associated with lower DMFS
values in all four models.

Studies comparing the dental caries rates between xerostomia patients and healthy
controls are limited. In a US-based study, xerostomia correlated with higher caries
rates in younger age groups (Mayank Kakkar et al., 2023). Another study conducted
in Sweden on younger adults found that both xerostomia and hyposalivation correlated
with active caries (Flink et al., 2020). Although it is commonly assumed that dental
caries activity increases due to decreased salivation, our results suggest that qualitative
rather than quantitative changes in saliva may be more important (Roblegg et al., 2019;
Cheah et al., 2023). This idea may be supported by results that, in our sample of
individuals experiencing dry mouth, xerostomia and SS had independent associations
with DMFS, whereas nSS and hyposalivation did not. Similar results were described
by Berman and co-authors. When they examined individuals with SS and compared
these with healthy controls, unstimulated full sialometry measures had no significant
associations with dental caries (Berman et al., 2019). Another study that compared
subjects with SS with those who had xerostomia also found no differences in oral
health (Boutsi et al., 2000). Similar results were published in a paper by Molania and
co-authors in 2023, which found no differences in the mean DMFT values between
subjects with SS and healthy subjects, although individuals with SS had significantly
lower salivation (Molania et al., 2023). On the other hand, Pedersen and co-authors
reported that, in their case-control study, reduced salivation was associated with higher
DMEFT values, but it should be noted that only the age and salivation, but not
behavioral factors, were included in the multivariate analysis (Pedersen et al., 2005).

It seems that salivary qualitative parameters are important in the pathogenesis of dental
caries. In summary, saliva is involved in this process by several mechanisms
(Laputkova et al., 2018). A systematic literature review published in 2022 summarised
that impaired secretion of certain salivary proteins or concentrations of certain proteins
have links to caries activity. It is reported that an increase in salivary concentrations
of certain proteins, such as salivary alpha-amylase, acid proline protein-1, histatin-5,
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lactoperoxidase and mucin-1, is associated with dental caries activity (Ahmad et al.,
2022). This is supported by the results reported in our Publication No. III that higher
AMY1 CN correlated with higher DMFS values. Another study from a decade ago
found that the sAA levels in saliva were elevated among patients with xerostomia
(Agha-Hosseini et al., 2013). Yet, there are studies contradicting these results, for
example, patients with xerostomia developed after radiotherapy treatment exhibited
decreased salivary amylase levels (Chitra et al., 2008; Louzeiro et al., 2020). At the
same time, SS patients were found to have an increased expression of MUC1/SEC and
MUCI1/Y when compared to nSS patients (Sung et al., 2015), although other
investigators reported the opposite, with decreased secretion of Mucin-1 correlating
with higher caries indices (Laputkova et al., 2018). In our analysis, AMY1 KS
variation was not significantly different between the high and low caries groups, which
may be explained by the insights of a systematic literature review published in 2018
that only a few studies reported single specific proteins as significantly associated with
dental caries and that dental caries should still be considered in a comprehensive
approach (Laputkova et al., 2018).

Our results confirm the importance of good oral care, a proper diet and good emotional
health for maintaining good oral health. In the analysis, all the behavioral factors and
quality of life studied were significantly associated with dental caries. It was found
that the diet may have an even stronger association with tooth decay than the
composition of microorganisms found in the plaque (Laputkova et al., 2018). It is
likely that the consumption of carbohydrate-containing products in dry mouth
sufferers may have a greater negative impact on oral health than in healthy individuals,
as the fermentation time of carbohydrates is prolonged, thus maintaining a lowered
oral pH for longer (Head et al., 2021). Psychoemotional factors have also been
receiving increasing attention in the scientific community, as it has been observed that
even extraneous factors, such as the social support a person receives on a daily basis,
can be associated with dental caries and the number of functioning teeth (Mao et al.,
2019). There is also an inverse relationship, where oral health conditions affect how a
person perceives the world around him or her and affect his or her sense of quality of
life (Nascimento et al., 2021). Nevertheless, the design of many studies does not allow
a conclusive answer to the question of whether oral health determines the quality of
life or vice versa.

7.5.7. Manuscript III (prepared for submission)

In this part of the study, a higher AMY1 copy number had statistically significant
associations with lower xerostomia severity and a lower risk of Sjogren’s syndrome.
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The association of the AMY 1 copy number with xerostomia severity is thought to
be explained by changes in salivary concentrations of the protein. The AMY1 copy
number correlates directly with the sAA levels in saliva (Mandel et al., 2010; Boehlke
etal., 2015; Yang et al., 2015; Poole et al., 2019). It is likely that, with a higher AMY'1
copy number, salivary sAA concentrations are also increased, and the individual
experiences less intense expressions of dry mouth.

There is another mechanism which could explain the relationship between
xerostomia and the AMY1 copy number. It is known that a lower AMY 1 copy number
is associated with the development of chronic diseases or adverse conditions. In
several studies, the AMY 1 copy number expression was lower when individuals were
overweight, had insulin resistance, and were at a higher risk for cardiovascular
pathology and inflammatory processes in the body (Marquina et al., 2019). A Lower
AMY1 copy number was likely involved in initiating chronic diseases, and, as these
were developing, xerostomia may have occurred due to these conditions.

Meanwhile, the association of the AMY1 copy number with Sjogren’s syndrome
could be explained by the involvement of this gene in the regulation of the immune
system. A lower AMY1 copy number is thought to be involved in initiating
inflammatory processes in the body (Marquina et al., 2019). It was also found that, as
the AMY1 copy number increased, interleukin-10 (IL-10) levels also increased, which
was associated with anti-inflammatory effects and the prevention of autoimmune
diseases (Selvaraju et al., 2020). These findings are consistent with our findings that
an increase of the AMY1 copy number reduced the risk of Sjogren’s syndrome.
Moreover, this association could be explained not only by changes in the immune
system or the secretion of anti-inflammatory components, but also by the action of
SAA as a trigger in autoimmune reactions. Our results suggest that the body may treat
its sSAA amylase protein as an autoantigen when secreted in lower amounts. However,
this may be why it acts as a trigger, as the immune system is confronted with lower
concentrations and does not develop sufficient tolerance. Further research is needed
to explain the currently available results.

7.6. Conclusions

1. The prevalence of xerostomia in Lithuania is 8.0%, and it is more prevalent in
older people, those with a higher number of systemic diseases, people living in urban
areas, and those consuming no alcohol. The prevalence of Sicca syndrome in Lithuania
is 0.6%, with a higher prevalence in older women, those with systemic diseases, and
those taking medication. Sjogren’s syndrome affects 0.14% of the Lithuanian
population.
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2. People with xerostomia, Sicca syndrome, and Sjégren’s syndrome have a higher
risk of dental caries. People with Sicca syndrome and Sjogren’s syndrome tend to have
a lower total number of teeth.

3. Inadequate individual oral care, higher levels of stress and poor dietary habits
increase the risk of developing dry mouth conditions and tooth decay.

4. Genetic variations in salivary alpha-amylase coding gene copy numbers are
significantly associated with the risk of xerostomia, Sjogren’s syndrome, and higher
rates of caries of the smooth tooth surfaces.
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8. APIE DISERTANTE
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Falgirio Klinikos 2017-05-26 Pranctima dl Bankstings petikeos Mr 1 {Inspekeijaje gauta 2007-05-79, reg.
Nr. IR-4138), 2001 7-046-08 bty pateikius praifkinimes bei pacikslicts Pranefima 42| Benkstings patikres Nr. 2
(Inspebiciiope pauta 200 7-06-08, reg. Mr. 1R-H38), 2007-06-15 patikslint Pronelimg dél ifankstings patikros
Mr. ¥ (Inspekeijoje gaven 2017-06-15, reg. Mr. [ R-#633), 201 7-06-21 raitu {Inspekeljole pasin 2007-06-21, reg.
Mr. IR-$7%3) paleiktus dokuneentus dél asmens duomeny apée sveikata tvarkymo mokslinio medicisinio tyrimo
tikelu b duomaniy subgedoie sutibkima,

nustatd
kad Praneiine murndyi msmens ducmens fvarkymo velkemal atitinka Lbetwvos Réspublikos ssmens
duomeny leisinés af istatyme  nustatyh Aslmes dunmmq tvl.rk_'f'mo ir dupmemy sehjekiy emiy
Jivvendindme reikalavimus bei numatytas tinkamos o ir | SIgam PriEmonés.

Valstybine dupmeny apsangos inspekeija, vodovasdenpsi Lissuves Respublikos asmens duomeny tessings
apsapes jakalyme 33 siraipsnie, Vaktybings duomeny apsugos inspekoijos direkloriass 2006 m. birkefio 22 d.
jeakymu Nr, 1T-23 parvirtinty 1tanistings patikros milkime teisykoliy 12 & 19.2 punktais,

nusprendiia
Vilniaus umiversiteto ligomines Zalgirio kfinikai #ducti leidima miikti Pranefime narodyty asseoss

dupmeng eple sveikaty rearkyno mokslinio medicininio rime MNaviomalings bumos sveikatas tyrimas™ tiksh,
veiksmus.

Sie sprendimas Adminlsracinly byly telsenos [Satyne nusIanyts ek per vieng ménegi ouo jo jledkimo
dienos gali bdti skundiiamas Vilniaus apygardos administmciniam tesmud,

f—
) I
[Hreknariaus. pavad;mqﬂ, it ~
kikinai ntlueknnudnmiaus‘mmra:q Ay Hita Vaithevidien
e _1._-
- T5hi s Atkurtal
- . N 15 5T Plietuvai
. Gedeike, sl (R 33 2197271, el. p, valerija. gedeibe@ndn. bt + W
Biudetins jstziga Tel. (5 5} 279 1445 Dy aepdam| IF eamgori
A lunzpavifime . 6, Faks. (8 5) 201 %444 luridinin asmeny regisere
(3 Vi EL p. adefnda.|t Kodas 1ERG0M12
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Priedas Nr. 3

VILNIAUS REGIONINIS BIOMEDICININTY TYRIMU ETIKOS KOMITETAS
sui gemeris darinys prie VILNIAUS UNIVERSITETO

LEIDIMAS
ATLIKTI BIOMEDICININ] TYRIMA

20200922 Nr.2020/9-1263-746
Tyrimo pavadinimas:

Serganinjy autoimuniniu ir neautoimuniniu sausuoju sindromu klinikinis burnos sveikatos ir
seiliy kiekybiniy bei kokybiniy skirtumy tyrimas

Protokolo Nr.; 1
Versija: 3
Data; 2020 1006
Informuato asmens sutikimo forma; 3
2020 1006
Pagrindinis tyréjas; Alina Piiriené
[staigos pavadinimas: V#] Vilniaus universiteto ligoninés Zalgirio klinika
Adresas: zalgiriu g. 117, Vilnius

Valstybinis moksliniy tyrimy institutas Inovatyvios
medicinos centras
Santariskiy g. 5, Vilnius

Leidimas galioja iki: 202309

Leidimas ifduotas Vilniaus regioninio biomedicininiy tyrimy etlkos komiteto posédzio (protokolas N,
2020/9), vykusio 2020 m. rugséjo 22 d. sprendimu.
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Priedas Nr. 4

I tyrimo dalies iStyrimo forma ir klausimynas

<<‘-\
<

(’LL

&

: '@‘ World Health Organization

S~ Oral Health Assessment Form
World Health

Organization for Adults, 2013

]
7

=

Leave blank Year Month Day Identification No. Orig/Dupl

N T e Y I N

Examiner

L]

General information:  Sex 1-v 2-M  Agein years

Location Urban (1) Periurban (2) Rural (3) (36) Mi

Extra-oral examination (43) I:‘D (44)

D DD Ethnic group Years in school I:“:‘

Dentition status

1= Kariozi

Permanent teeth
18 17 16 15 4 13 17 11 1 7 3 W [ W 17 18
_ Status
0= Sweikas

+0,5 = Aktywus pradinis kariesas
-0,5= Stabilus pradinis kariesas

inis

2= Suuzpildu ir kariesu
3= Su uzpilu, be karieso
4= Nera, dél karieso

_ Nera del kitos
"~ prieZasties nei kariesas
6=
7 = Protezuotas, implantas,
laminate
Mes 8= NeiSdyges
9= Nejmanoma vertinti
Bar

o1 A 1 I

0=

roaes v ||| ] N O 1
48 32 33 34 35 38

47 46 45 44 43 42 41 31 2=
9=
X=

36 37

Ni=<
oo LI T
s | ] ] L
Periodontal status (CPI Modified) Gingival bleeding
Score
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 0= Absence of condition
1= Presence of condition
Bleeding (109) (124) {9 = Tooth excluded
X =Tooth not present
Pocket  (125) (140)
Pocket

Score

Absence of condition
Pocket 4-5 mm
Pocket & mm or mare
Tooth excluded
Tooth not present
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World Health
Organization

for Adults, 2013

World Health Organization
Oral Health Assessment Form

o

o

Loss of attachment Index teeth Enamel fluorosis |:| (179)
X Severity
Severity 17/16 11 26/27 0= Normal
0=0-3mm } 1= Questionable
1=4-5mm  Cemento-enamel junction (CEJ) within black band (173) 175 |5 = very mild
2=6-8mm  CEJ between upper limit of black band and 8.5 mm ring 3= Mild
3=9-11mm CEJ between 8.5 mm and 11.5 mm ring (176) {178} 4= Moderate
4=12mmormore  CElbeyond 11.5 mm ring 47/46 31 36/37 5= Severe
X = Excluded sextant 8 = Excluded (crown, restoration,
9 = Not recorded “bracket”)
9= Not recorded (unerupted tooth)

* Net recorded under 15 years of age
Dental erosion

Dental trauma
Severi I:‘ 180)

ty {280} Status Dussa Number of teeth affected
0= No sign of erosion (134>|:||:| (185)
1= Enamel lesion 0= No sign of injury
;: Eelmmal I‘eswon 1= Treated injury
= Pulp involvement 2= enamel fracture only

3 = Enamel and dentine fracture
Number of teeth affected 4 = pulp involvement

5 = Missing tooth due to trauma
) I:”:| &= Other damage
(181) (182) 9 = Excluded tooth
Oral mucosal lesions Denture(s)

Upper Lower
D (87) (190) 192} (193)
l:‘ (188) l:‘ {191)
Condition Location Status
0= No abnormal condition 0= Vermillion border 0= No ‘?e"‘“"'
1= Malignant tumour (oral cancer} 1= Commissures 1= Partial denture
2 = Leukoplakia 2= Lips 2 =Complete denture
3 = Lichen planus 3= sulei 9 = Not recorded
4 = Ulceration (aphthous, herpetic, traumatic) 4 = Buccal mucosa
5= Acute necrotizing ulcerative gingivitis (ANUG) 5 = Floor of the mouth
6 = Candidiasis 6 = Tongue
7 = Abscess 7 = Hard and/or soft palate
8 = Other condition {specify if possible) 8 = Alveolar ridges/gingiva
9= Not recorded 9 = Not recorded
Intervention urgency |:| (194)
0 = No treatment needed
1= Preventive or routine treatment needed
2 = Prampt treatment {including scaling) needed
3 = Immediate {urgent) treatment needed due to pain or infection of dental and/or oral origin
4 = Referred for comprehensive evaluation or medical/dental treatment (systemic condition)
. . . .o .
Nestimuliuota sialometrija ml/15min

Sirmerio testas:
a) kaire akis

b) desiné akis

mm/5min
mm/5 min
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Patirto streso skalé

Klausimai Sioje skaléje yra apie Jiisy jausmus ir mintis, patirtus pastargjj ménesj.
Kiekvienu atveju Jisy praSome pazymeéti ratuku, kaip daznai Jus jautétés ar mastéte,

kaip apraSyta.
0 = Niekada 1= Beveik niekada 2 = Kartais 3 = Gana daznai 4 = Labai daznai

1.

10.

Kaip daznai pastarajj ménesj jautétés litidnas dél ko nors, kas nutiko
NEtIKELAI?. ...t 01234
Kaip daznai pastarajji ménesj jautéte, kad negalite kontroliuoti svarbiy
dalyky savo gyvenime?

................................................................................................ 01234
Kaip daZnai pastarajj ménesj jautétés nervingas, patyréte

(L R SSTUPRRR 01234
Kaip daznai pastarajj ménes;j jautétés uztikrintas, kad galite iSspresti savo
asmenines Problemas?...........cvecvveereerreerieenieenenereeseesreesseennens 01234
Kaip daznai pastarajj ménesj jautéte, kad viskas vyksta teisinga

HNKIMET. .ot 01234
Kaip daznai pastargjj ménesj supratote, kad negalite susidoroti su visomis
SAVO UZAUOIMIS?...c.eeeitiiieiienieneniiritcte e 01234
Kaip daznai pastarajj ménesj Jus galéjote susidoroti su susierzinimu savo
EYVENIME? .. ..iivviieriereereeteeseeseeseesseeseeseesseessessseessensserssensses 01234
Kaip daznai pastarajj ménes;j jautéte, kad esate virs§ savo

PIODICIIIY? ... e 01234
Kaip daznai pastaraji ménesj jautéte pyktj dél dalyky, kuriy negaléjote
KONtrolTUOtI?. .ottt 01234

Kaip daznai pastargjj ménesj jautéte, kad sunkumai taip susideda j kriiva,
kad nebegalite jy
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Burnos biiklés klausimynas suaugusiesiems

1. Kaip dazZnai patiriate burnos sausuma:
a) niekada
b) kartais
¢) daznai
d) nuolat

2. Ar jaucliate burnos sausumg?  Taip Ne

Jei pazymeéjote taip, atsakykite j toliau pateiktus klausimus:
A.
1. Ar patiriate burnos sausumg daugiau nei 3 ménesius?
Taip Ne
2. Ar bidamas suaugges esate patyres pasikartojantj ar pastovy seiliy liauky
padidéjima?
Taip Ne
3. Ar Jums tenka gerti skyscCius tam, kad lengviau nurytumeéte maista?
Taip Ne

B.

1. Ar patiriate pastovy, kasdienj akiy sausuma daugiau nei 3 ménesius?
Taip Ne

2. Ar patiriate pasikartojantj smélio pojutj akyse?
Taip Ne

3. Ar Jums tenka naudoti dirbtines asaras daugiau nei 3 kartus per dieng?
Taip Ne

3. Kokia Jiisy tautybé?

LICtUVIY..evvieviiiiireereve e 1
RUSY..c.oviiieieeee e 2
Baltarusiy........ccovveeeieeeeieieeiecee e 3
UKFainieCiy .o uvieevee e civieeie e eereeeiie e 4
Lenkuy...ooooovieiieie e 5
Kt 6
Patikslinkite

4. Kiek savy danty turite?
Né vieno savo danti€s.........ooeveeeveeereeeeeeeeeennnn. 0
19 dANtIS...ceueeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 1



1019 danty.......oceeeeieneienieieieee e 2
20 ar daugiau danty.........ccceeeeeveinerninnieneene. 3

5. Ar per pastaruosius 12 ménesiy jutote danty ar burnos skausma ar

diskomforta?
TAIP.ccii e e 1
Nttt 2
NEZINAU. ...ccveeieiiiiieieee et 9
Néra atsakymo.......coceeceeieeieeii e 0

6. Kaip apibiidintuméte savo danty ir danteny biikle? Ji yra ,,puiki®, ,,labai
gera“, ,gera“, ,,vidutiné“, ,,bloga*, ,,labai bloga*?
Dantys Dantenos
1

<

a

o

=

=

‘('D.
O N N AN W~
O N N N W

7. Kaip daZnai valotés dantis?

Niekada.......ooereninieiniiiiieee
Kartg per ménesj........ccoeceeveeereeenenne.
2-3 kartus per ménesj......................
Kartg per savaite.........cccoeeeveevreeennenn.
2—6 kartus per savaite..............cuven..
Kartg per dieng..........cceevevvervennnens
Du kartus per dieng ar dazniau........

LU A W —

8. Ar naudojate iSvardytas priemones valydamiesi dantis?

Taip Ne
Danty Sepetélj......cccevvveenceeeniieriieeieeenne, 1
Medinj danty krapstuka...........cccceeuveennee.
Plastikinj danty kraps$tuka............c.ccu..e.
Danty Sitilg......ccccceevvevvereeeeeece e
Tarpdanciy Sepetéli.........ccoovvrvvrreennnnnne.

NS NS IN NS T S S I 'S

—_— = e

Patikslinkite
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9.
a) Ar naudojate danty pasta valydamiesi dantis?

Taip Ne Nezinau

b) Ar naudojate danty pastg su fluoru?
Taip Ne Nezinau

10. Kada paskutinj karta lankétés pas odontologa?

Maziau nei pries 6 MENESIUS......cccveeeerreeieierieeieeeeteeerreesieeereeeereeeanees
PrieS 6—12 MENESIY.....cecviiirrieeiieesieeecreereeereesir e re e eeeeseveeeraeeeeeens
Daugiau nei prie§ vienerius metus, bet maziau nei prie§ dvejus..........
Pries dvejus ar daugiau mety, bet maziau nei prie§ penkerius metus..
Pries penkerius metus ar daugiau............ccoeveveeienienieenenennceee
Niekada nesu 1ankesis.......ccevvvereieriierierieerieene e

AN L AW N =

11. Kokia buvo prieZastis, dél kurios paskutinj karta kreipétés j odontologa?

KONSUIACT]A . eeiciiieiie ettt e e 1
Skausmas ar problemos dé¢l danty, danteny ar burnos..................... 2
Gydymas / tolesnis gydymas.........cceeverreenrienriecieeneesreesreesreesreesneens 3
Planinis patikrinimas / gydymas............ccceeveereeerrerieeereenreenseensennneens 4

5

NezZinau / NePTiSIMENU........ecververrrrrerererererrerreesressesssesseesseesseenses

12. Kaip daZnai patiriate iSvardytas problemas dél savo danty ar burnos

biiklés?
Labai daznai (4) Gana daznai (3) Kartais (2) Niekada (1) Nezinau (0)

a) Sunkumai kandant maista........................ 4 3 2 1 0
b) Sunkumai kramtant maista...................... 4 3 2 1 0
¢) Sunkumai kalbant / iStariant Zodzius....... 4 3 2 1 0
d) Nerimavimas dél savo danty i§vaizdos...4 3 2 1 0
e) Itampa dél problemy, susijusiy su dantimis ar

DUIMA. ... 4 3 2 1 0
f) Vengimas Sypsotis dél danty................. 4 3 2 1 0
g) Patiriami miego trukdziai...................... 4 3 2 1 0
h) Negaléjimas eiti j darbg...........cceeeuneennee 4 3 21 0

1) Sunkumai atliekant jprastas veiklas....... 4 3 2 1 0
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j)  Mazesné tolerancija sutuoktiniui ar kitam
ArtMAJAMN. e 4 3 2 1 0

13. Kaip daZnai valgote ar geriate iSvardytus produktus, net mazais kiekiais?
Kelis kartus per dieng (6) Kiekviena dieng (5) Kelis kartus per savaitg (4) Karta
per savaite (3) Kelis kartus per ménesj (2) Retai ar niekada (1)

1) SvieZius vaisius, UOZas...........cccoevwer.... 6 54 3 2 1
2) SultiS..c.ceveiiiiriiieeee e 6 54 3 2 1
3) Sausainius, pyragus, tortus...........c......... 6 54 3 2 1
4) Saldzius pyragélius, bandeles................. 6 5 4 3 2 1
5) Uogiene ar medy.......cceceeeevveeecnveenreeannnnne 6 5 4 3 2 1
6) Kramtomagja guma su cukrumi................ 6 5 4 3 2 1
7) Saldainius / ledinukus...........cccceeeveennnnn. 6 5 4 3 2 1
8) Gaiviuosius EErimus.........ccceerreeereenreennes 6 5 4 3 2 1
9) Arbatg su cukrumi.........ccoecververienireninnne 6 54 3 2 1
10) Kava su cukrumi........cceeceeveeveeereeneeennen. 6 5 4 3 2 1
11) Sémeny aliejy......ccccceeveeveeneenieniennenns 6 5 4 3 2 1
12) Alyvuogiy aliejy......ccceeveereerierienenee, 6 5 4 3 2 1

13) Kitus aliejus (termiskai apdorotus ar rafinuotus, pvz., saulégrazy,

TAPSU) e euvreeerreereeerreessreessseessressseeaseeessesssses 6 5 4 3 2 1
14) Kitus aliejus (termiskai neapdorotus, Salto spaudimo, pvz., nerafinuota
kokosy  aliejy)....cccceveeveeneenianiannne 6 5 4 3 2 1
15) Makaronus, ryZius.........ccceeeeereereenneenne. 6 5 4 3 2 1
16) Kruopas.......ccoveeeeeenieeeciiieniee e 6 5 4 3 2 1
17) DUONG....cceiieiiieiieceeeee e 6 5 4 3 2 1
18) BUlVeS....oeeeieeiee e 6 5 4 3 2 1
19) MESG...neiueieeieiesieeiieee e 654 3 2 1
20) Mésos gaminius (desras, desreles)....... 6 5 4 3 2 1
21) Liesg zuvij (pvz., menkg)................. 6 5 4 3 2 1
22) Riebig zuvj (pvz., lasisa, silke)............. 6 5 4 3 2 1
23) DarZoves......ccveeeuveeeieeeieeeeieeevee e 6 5 4 3 2 1
24) KiauSinius. .....covvevereerreieieieeeeereeieeens 6 54 3 2 1
25) PleNGucccuiiciiciecie e 6 5 4 3 2 1
26) Raugintus pieno produktus.................. 6 54 3 2 1
27) RieSutus, séklas.........cc.oeoevevrviecneeenn.n. 6 5 4 3 2 1
28) ZUVY taUKUS. ..o 6 5 4 3 2 1



29) Omega 3 papildus.......cccevereriercncncnne 6 5 4 3 2 1
30) Kitus papildus (vitaminus, mineralus)...6 5 4 3 2 1
31) Gergsias bakterijas..........ccceeeeeeerrereennenns 6 5 4 3 2 1

14. Ar laikotés kurios nors is Siy diety? Taip Ne

1. Vegetarizmo 1 2

2. Veganizmo 1 2

3. Zaliavalgystés 1 2

4. Paleo 1 2

5. Kita (patikslinkite)

15. Kaip daZnai vartojate toliau iSvardyty rasiy tabaka? Kelis kartus per
dieng (6) Kiekvieng dieng (5) Kelis kartus per savaite (4) Karta per savaite (3)
Kelis kartus per ménesj (2) Retai ar niekada (1)

Cigaretes................ 6 5 4 3
2 1

Cigarus.....cooceeveeene 6 5 4 3
2 1

Pypke....coovvevveennnns 6 5 4 3
2 1

Kramtomajj tabaka... 6 5 4 3
2 1

Uostomagjj tabaka..... 6 5 4 3
2 1

Kita....ooeeeeeieiennne 6 5 4 3
2 1

Patikslinkite

16. Per paskutines 30 dienuy, tomis dienomis, kai vartojote alkoholj, kiek
alkoholio vienety vidutiniskai suvartojote per diena?

Maziau nei 1 alkoholio vienets...
1 alkoholio vieneta......................
2 alkoholio vienetus...................
3 alkoholio vienetus...................
4 alkoholio vienetus...................
5 ar daugiau alkoholio vienety....
Nevartojau alkoholio per pastargsias

[, T "NV I S -]
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30 dieny...eeeeeenieieieee e 9

17. Koks Jiisy iSsilavinimas?

Jokio formalaus i$silavinimo.................. 1
Maziau nei pradinis..........cccceevveereeeeennen. 2
Pradinis.......cccccoeeeieviiiiiieceeeeccee, 3
ViIdULINIS. ..ccovvieerieeiee e 4
Aukstasis neuniversitetinis................... 5
Aukstasis universitetinis....................... 6
Magistro 1aipsnis..........ccceeeveevreeereennanne. 7

18. Ar Jis turite patvirtinty Jiisy Seimos gydytojo ligy?
Taip Ne
Irasykite kokias

19. Ar vartojate kokius nors vaistus nuolat?
Taip Ne

Irasykite kokius

20. Koks Jusy svoris?

21. Koks Jusy uigis?

Acit uz Jusy atsakymus!
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Priedas Nr.5

II tyrimo dalies iStyrimo forma ir klausimynas

N

gy
)
=7

I
A5

S

World Health
Organization

World Health Organization

Oral Health Assessment Form
for Adults, 2013

Leave blank

Year Month Day

Identification No. Orig/Dupl Examiner

General information:

Location Urban (1) Periurban (2) Rural (3) (36)

Extra-oral examination (43) DD (a4)

Sex 1:v 2=M

1] O
Age'ﬁerj Ethnicgroup__________ Yearsinschool DD

Mi

Dentition status

m 17

Permanent teeth
6 15 W 13 12 11 %11 @ 13 W 15 1 17 18
Status
0= Sveikas

+0,5 = Aktyws pradinis kariesas
-0,5= Stabilus pradinis kariesas

1= Kariozinis

2= Su uzpildu ir kariesu
3= SuuZpilu. be karieso

wral

4= MNeéra, dél karieso

‘ Neéra del kitos

48 47 46 45 44 43 12 41 31 32 33 4 35 36 37 38 6=
7= Protezuotas, implantas,
Mes 2= Neiddyges
9= Mejmanema vertinti
Bac
R
oo L LI P
s | ] IO ]
Periodontal status (CPI Modified) Gingival bleeding
Score
18 17 16 15 14 13 12 11 21 22 23 24 25 26 27 28 0= Absence of condition
1=Presence of condition
Bleeding (109) (124) |9 = Tooth excluded
X =Tooth not present
Pocket  (125) (140)
Pocket
o I I ™
Score
0 = Absence of condition
S I T Oy
48 47 46 45 44 43 42 41 31 32 33 34 35 36 37 38 2 = Packet 6 mm or mare
9 =Tooth excluded
X =Tooth not present
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World Health
Organization

World Health Organization

Oral Health Assessment Form
for Adults, 2013

l:‘ (186)
l:‘ [187)
l:‘ (188)

Condition

0= No abnormal condition

1= Malignant tumour (oral cancer}

2 = Leukoplakia

3 = Lichen planus

4 = Ulceration (aphthous, herpetic, traumatic)
5= Acute necrotizing ulcerative gingivitis (ANUG)
6= Candidiasis

7= Abscess

8 = Other condition {specify if possible)

9= Not recorded

o

{190)

l:‘ {191)

Location

0= Vermillion border

1= Commissures

2= lips

3= Sulei

4 = Buccal mucosa

5 = Floor of the mouth

6 = Tongue

7 = Hard and/or soft palate
8 = Alveolar ridges/gingiva
9 = Not recorded

Loss of attachment Index teeth Enamel fluorosis |:| (179)
X Severity
Severity 17/16 11 26/27 0= Normal
0=0-3mm } 1= Questionable
1=4-5mm  Cemento-enamel junction (CEJ) within black band (173) (175} 2= Very mild
2=6-8mm  CEJ between upper limit of black band and 8.5 mm ring 3= Mild
3=9-11mm CEJ between 8.5 mm and 11.5 mm ring (176) {178} 4= Moderate
4=12mmormore  CElbeyond 11.5 mm ring 47/46 31 36/37 5= Severe
X = Excluded sextant 8 = Excluded (crown, restoration,
9 = Not recorded “bracket”)
9= Not recorded (unerupted tooth)

* Net recorded under 15 years of age
Dental erosion

Dental trauma
Severi I:‘ 180)

ty {280} Status Dussa Number of teeth affected
0= No sign of erosion (134>|:||:| (185)
1= Enamel lesion 0= No sign of injury
;: Eelmmal I‘eswonm 1= Treated injury
= Pulp Involveme: 2= Enamel fracture only

3 = Enamel and dentine fracture
Number of teeth affected 4 = pulp involvement

5 = Missing tooth due to trauma
) I:”:| &= Other damage
(181) (182) 9 = Excluded tooth
Oral mucosal lesions Denture(s)

Upper Lower

s [

Status

0= No denture

1= Partial denture

2 =Complete denture
9 = Not recorded

Intervention urgency

0= No treatment needed

1= Preventive or routine treatment needed

2 = Prampt treatment {including scaling) needed

[ Jowa

3 = Immediate (urgent) treatment needed due te pain or infection of dental and/er oral origin
4 = Referred for comprehensive evaluation or medical/dental treatment (systemic condition)

Nestimuliuotos sialometrijos rezultatai:
(hiposalivacija, jei < 1,5 ml/15 min.)

Sirmerio testo rezultatai: K:
sekrecija, jei < 5 mm/5 min.)

ml/ 15
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KLAUSIMAI APIE BURNOS SAUSUMA

1. Kaip dazZnai patiriate burnos sausuma?

1) Niekada
2) Kartais
3) Daznai
4) Nuolat

2. [vertinkite pastaraja savaite patirto burnos sausumo intensyvuma
pagal skale nuo 1 iki 10 (1 balas nurodo maziausio intensyvumo sausumo
simptomus, o 10 — didziausio).

© o0 1 2 3 4 5 6 7 8 9 1006
3.

Kaip daznai patiriate Niekada 1 Beveik Kartais 3 | Gana Labai

Siuos pojuicius? nickada 2 daznai 4 | daznai 5

1.

AS geriu skyscius,
kad nuryciau maista

Jauciu, kad mano
burna sausa, kai
valgau maista

AS Ciulpiu
ledinukus, kad
palengvinciau
burnos sausuma

Jauciu, kad mano
ltpos sausos

Jauciu, kad mano
burna sausa

Jauciu, kad mano
veido oda sausa

Jauciu, kad mano
nosies vidus sausas

Atsikeliu naktj, kad
atsigerciau

Jauciu, kad mano
akys sausos

10.

Man sunku valgyti
sausg maistg

11.

Man sunku nuryti
tam tikrus

produktus
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4. Pazymékite Jums tinkamus atsakymus
Klausimai apie burnos sausuma

a) Ar patiriate burnos sausumg daugiau nei 3 ménesius?
Taip Ne
b) Arbiudamas suauggs esate patyres pasikartojantj ar
pastovy seiliy liauky padidéjima?

Taip Ne
c) Ar Jums tenka gerti skysCius tam, kad lengviau nurytuméte
maistg?
Taip Ne
Klausimai apie akiy sausuma

a) Ar patiriate pastovy, kasdienj akiy sausumag
daugiau nei 3 ménesius?

Taip Ne
b) Ar patiriate pasikartojantj smélio pojiitj akyse?
Taip Ne

c) Ar Jums tenka naudoti dirbtines asaras daugiau
nei 3 kartus per diena?
Taip Ne
BURNOS BUKLES KLAUSIMYNAS

1. Kiek Jums mety?

2. Kiek mety esate praleides besimokydamas (pvz., 12 m. vidurinéje
mokykloje + 6 metai universitete = 18 mety)

3. Ar per pastaruosius 12 ménesiy jutote danty ar burnos skausma ar
diskomforta?

TAIP.ccveeie e e 1
N e 2
NEZINAU...eeviiiiiieieeeeeeeeeeeeee e 9



Néra atsakymo.......coceeveeierieeieee e 0
4. Kaip daZnai valotés dantis?

Kartg per ménesj.........ccceevveeevennnnnn.
2-3 kartus per ménesj.............o.......
Kartg per savaitg...........cecveeveeuvennen.
2—6 kartus per savait¢...................

Kartg per dieng.........cccoeeevveveennnnne

<N R W —

Du kartus per dieng ar dazniau.......

5. Ar naudojate iSvardytas priemones valydamiesi dantis?

Danty sitilg......ccceeevveveiieeneeciiiece e Taip Ne
Tarpdanciy Sepetéli.........cceevvrrvernennene. Taip Ne
6.
a) Ar naudojate danty pasta valydamiesi dantis
Taip Ne

d) Ar naudojate danty pastg su fluoru....................
Taip Ne Nezinau

7. Kada paskutinj kartg lankétés pas odontologg?

Maziau nei prieS 6 MENESIUS.....ccvveereeerererriereeeereeeereeeenens 1
Pries 6—12 MENESIY.....ccoeeerieieeie e e e eieeree e eee e 2
Daugiau nei prie$ vienerius metus, bet maziau nei pries

AVEJUS. ettt ste st e te s bestesetesabesatesseeesseensaensanssans 3
Prie$ dvejus ar daugiau mety, bet maziau nei pries penkerius
ITIEEUS. ...ttt ettt et ettt ettt e et e e st e ettt ettt e eabeesbeeeaeas 4
Pries penkerius metus ar daugiau..........c.cecveevieeeecieeereennnn. 5

8. Kokia buvo prieZastis, dél kurios paskutinj kartg kreipétés j odontologg?
KONSUIACTA...c.vveeeveciieceie ettt 1

Skausmas ar problemos dél danty, danteny ar burnos......
Gydymas / tolesnis gydymas..........cceevveeeerieesieerveneesnennens
Planinis patikrinimas / gydymas...........cccceeceeveeneenveniennnns

wn AW N

NezZinau / NePriSIMENU........cc.eeeerreerrreeirerreeeereereeeeraeenenaens
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9. Kaip daZnai dél savo danty, burnos, danty protezy biiklés jauciatés ar
elgiatés taip, kaip iSvardyta toliau?

Niekada | Beveik Kartais | Gana Labai
0 niekada 1 2 daznai 3 | daznai 4

1. Sunku iStarti zodzius

2. Blogiau jauciate skonj

3. Skausmingai gelia burng

4. Nepatogu valgyti

5. Drovités

6. Jauciate jtampg

7. Negalite valgyti
mégstamo maisto

8. Valgydami pajuntate
diskomforta ir negalite
valgyti toliau

9. Sunku atsipalaiduoti

10. Jauciatés sutrikes

11. Esate irzlus, jus erzina
aplinkiniai

12. Sunku atlikti jprastus
darbus

13. Jauciate, kad gyvenimas
maziau Jus dziugina

14. Visiskai nepajégiate
nieko daryti

10. Kaip dazZnai valgote ar geriate iSvardytus produktus, net mazais kiekiais?

Maisto produktai

Kelisk./d 5

Kiekvieng d. 4
Kelis kartus/sav. 3
Karta per sav. 2

Kelis k./mén. 1
Retai ar niekada 0

1) Sviezius vaisius, uogas

2) Sultis

3) Sausainius, pyragus, tortus

4) Saldzius pyragelius, bandeles

5) Uogiene
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6) Medy

7) Saldainius / ledinukus

8) Gaiviuosius gérimus

9) Arbatg su cukrumi

10) Kava su cukrumi

11) Salto spaudimo aliejus

12) Kitus aliejus termiskai apdorotus ar
rafinuotus, pavyzdziui, saulégrazy, rapsy

13) Makaronus, ryzius

14) Kruopas

15) Duong

16) Bulves

17) Mésa

18) Mésos gaminius
(desras, desreles)

19) Zuvj

20) Sviezias darzoves

21) Kiausinius

22) Pieno produktus

23) Raugintus pieno produktus

24) Riesutus, séklas

25) Zuvy taukus

26) Omega 3 papildus

27) Gerasias bakterijas

33) Kitus papildus (jvardykite )

11. Kaip daZnai rukote?
1. Kasdien

Retai
Niekada

NI WD

12. Kaip daZnai vartojate alkoholj?

1. Nickada
2. Kartg per ménesj ar reciau

Kelis kartus per savaitg
Kartg per savaite
Kelis kartus per ménesj

Rikiau ankséiau, dabar — ne
Nertkau pats, bet rikoma mano aplinkoje
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3. 24 kartus per meénesj,
4. 2-3 kartus per savaite,
5. 4 kartus ar daugiau per savaitg

13. Kiek alkoholio vienety iSgeriate per savaite?
Irasykite

14. Kiek karty per savaite maziausiai 30 min. uZsiimate energinga fizine veikla
(mankstinatés, sportuojate, bégiojate, greitai einate, vaZiuojate dviraciu,
energingai dirbate namy ikio darbus ir pan.) taip, kad pagreitéty kvépavimas
ir pulsas? (30 min. trukmé vienos paros metu gali susidéti i§ keliy daliy, pvz., 15 +
15 min.)

1. Niekada

2. Reciau nei kartg per savaite

3. Kartg per savaitg

4. 2-3 kartus per savaite

5. Beveik kiekvieng dieng

15. Kiek ml vandens iSgeriate kasdien?
Irasykite

16. Koks Jiisy iSsilavinimas?
Jokio formalaus iSsilavinimo.................. 1
Maziau nei pradinis..........cccceeveereeennnnn.
Pradinis........ccoooveeeiieiiiieeccce e
ViIdUIINIS. ..oveeciiiie e
Aukstasis neuniversitetinis...................
Aukstasis universitetinis......................

N N U AW

Magistro laipsnis.........ccceeeereenienennnene

17. Jiisy Seiminé padétis

Vedes (istekéjusi) arba gyvenate nesusituokes (-usi) 1
Nevedes (netekéjusi) 2
I8siskyres (-usi) 3
Naslys (-é) 4

18. Jiisy pagrindinis uZsiémimas pastaruosius 12 mén.

Dirbantis 1
Studentas -—¢) 2
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Bedarbis 3
Pensininkas(-€)
Kita (jrasykite) 5

19. Ar Jis turite patvirtinty Jiisy Seimos gydytojo ligy?
Taip Ne
1 2 Irasykite kokias

20. A. Ar vartojate kokius nors vaistus nuolat?
Taip Ne
1 2 Irasykite kokius

21. Koks Jusy svoris?

22. Koks Jusy uigis?
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Patirto streso skalé

Klausimai Sioje skaléje yra apie Jusy jausmus ir mintis, patirtus pastarajj ménes;.

Kiekvienu atveju Jusy praSome pazyméti ratuku, kaip daznai Jis jautétés ar
mastéte kaip aprasyta.
0 = Niekada 1 = Beveik niekada 2 = Kartais 3 = Gana daznai 4 = Labai daznai

L.

10.

Kaip daznai pastarajj ménesj jautétés litidnas dél ko nors, kas nutiko
NEIKELAI?. ...t 01234
Kaip daznai pastarajj ménesj jautéte, kad negalite kontroliuoti svarbiy
dalyky savo gyvenime?

asmenines Problemas?..........ccccecevveeriecriecrieieeirinireeseesreesreeenens 01234
Kaip daznai pastarajj ménesj jautéte, kad viskas vyksta teisinga

HNKME? ..o 01234
Kaip daznai pastarajj ménesj supratote, kad negalite susidoroti su visomis
SAVO UZAUOIMIS?...cvveiiiiiiiiniiieiiececeetene et 01234
Kaip daznai pastarajj ménesj galéjote susidoroti su susierzinimu savo
EYVEINIIME? . .o.eviiiiieciiieieeeteeeeite e e esteeseve e ssaessseeessaeesseessnaens 01234
Kaip daznai pastarajj ménesj jautéte, kad esate vir§ savo

J020] 01 511110 SO 01234
Kaip daznai pastarajj ménesj jautéte pyktj dél dalyky, kuriy negaléjote
KOntroliuoti?......c.ooviiiiiiiiiiicccic e 01234
Kaip daznai pastaraji ménesj jautéte, kad sunkumai taip susideda j kriiva,
kad nebegalite jy

TVEIKEI?Z oot 01234

Ar galétuméte apibraukti skaiciu, kuris geriausiai parodyty, kaip
vertintuméte savo gyvenimo kokybe?

®

01 2 3 4 5 6 7 8 9 10 ©

Adit uz Jusy atsakymus!
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Abstract

Objectives: To assess the prevalence and determinants of xerostomia among adults and identify how many of the
ones experiencing xerostomia have Sicca and Sjogren’s syndromes.

Materials and methods: This cross-sectional study included 1405 35-74-year-old Lithuanians (51.7% response rate)
from the five largest Lithuanian cities and 10 peri-urban and rural areas that were randomly selected from each of
the 10 Lithuanian counties. Xerostomia was determined by the self-reported experience of dry mouth as "often" or
"always". A dentist diagnosed Sicca syndrome by unstimulated whole sialometry and the Schirmer’s test, and all cases
were referred to a rheumatologist to confirm Sjogren's syndrome. Self-reported questionnaires collected data about
the determinants.

Results: The prevalence of xerostomia was 8.0% (n=112), Sicca syndrome was diagnosed for 8 participants (0.60%),
and Sjogren’s syndrome for 2 participants (0.14%), with this being the first time it was diagnosed. Experiencing
xerostomia was associated with older age (OR 1.7, 95% Cl 1.1-2.6), urban residence (OR 3.3, 95% Cl 1.6-5.0), presence
of systemic diseases (OR 2.5, 95% Cl 1.4-3.3), and the use of alcohol (OR 0.6, 95% Cl 0.4-0.9). The higher proportion of
participants with Sicca syndrome involved females, of older age, having systemic diseases, and using medications.
Conclusions: The prevalence of xerostomia was 8.0% and the determinants of xerostomia were older age, urban resi-
dence, systemic diseases, and absence of using alcohol. In total, 0.6% of participants had Sicca syndrome, which was
more prevalent among females, older subjects, those with systematic diseases, and those using medications. Sjogren'’s

syndrome was diagnosed in 0.14% of participants.
Clinical relevance

Dental clinicians need to be trained to identify potential Sjogren’s syndrome cases.
Keywords: Xerostomia, Sicca syndrome, Sjogren’s syndrome, Saliva, Adults

Introduction

Aging subjects increasingly suffer from dry mouth con-
ditions; therefore, in many industrialized countries,
with longer life expectancies, dry mouth is becoming
an important consideration that dental professionals
should be aware of [1]. The term "dry mouth" usually

*Correspondence: lina.stangvaltaite@uit.no
3 Oral Health Centre of Expertise in Eastern Norway, Oslo, Norway
Full list of author information is available at the end of the article

B BMC

covers one of two conditions: xerostomia or hyposaliva-
tion [2]. Xerostomia, the most prevalent form of mouth
dryness, is defined as a subjective sensation that is usu-
ally assessed directly by asking individuals about their
dry mouth experience [3]. Hyposalivation is objectively
diagnosed and based on the amount of saliva produced
[4]. Mouth dryness has been associated with poor oral
health, as indicated by higher rates of dental caries, peri-
odontal diseases, and oral infections; prosthetic problems
were also observed in patients with dry mouth [3]. Dry

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http//creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http/creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.
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mouth can also impact a person’s general health, nutri-
tion, and quality of life; it may also be the first sign of var-
ious chronic diseases [5].

In comparison, Sicca syndrome is diagnosed when
a person suffering from a dry mouth also experiences a
lack of tear flow or another xerosis. The etiology of such
a condition may be autoimmune or non-autoimmune
(medications, radiotherapy, systemic diseases). Patients
suffering from Sicca syndrome have an increased risk
for Sjogren’s syndrome (based on Sjogren’s classifica-
tion criteria) or Sjogren’s syndrome associated to other
autoimmune diseases was confirmed (based on exist-
ing Sjogren’s syndrome symptoms together with other
systemic diseases of connective tissues). Mouth dryness
may be among the most apparent early symptoms, allow-
ing us to suspect Sjogren’s syndrome. Therefore, dental
clinicians might be the frontline healthcare providers
to detect dry mouth and its corresponding conditions.
Sjogren’s syndrome can be defined as an autoimmune
disease of multifactorial etiology resulting in hypofunc-
tion of both the salivary and tear glands, later impacting
several organ systems. It has also been associated with 16
times greater risk for non-Hodgkin’s B-cell lymphoma [6,
7]. Under-diagnosis of Sjogren’s syndrome is common,
mainly due to multiple criteria needed for its diagnosis
and lack of relevant expertise among healthcare special-
ists [6, 7]. The average diagnosis time for Sjogren’s syn-
drome is nearly 6 years. It is important to note that the
timely identification of this disease would allow its early
treatment and prevention of complications [7].

The current study assessed the prevalence of xerosto-
mia in the Lithuanian adult population and examined
how many of those with xerostomia also have Sicca and
Sjogren’s syndromes. The study tested several potential
sociodemographic and general health-related determi-
nants of xerostomia and Sicca syndrome.

Materials and methods

The current study was performed in a dental clinical set-
ting as part of the cross-sectional national oral health
survey. The data were collected from 2017 to 2019. The
cluster random sample included 35- to 74-year-old sub-
jects from the five largest Lithuanian cities and 10 peri-
urban and rural areas that were randomly selected from
each of the 10 Lithuanian counties. In each pre-selected
location, the selected number of participants was
extracted from the patient lists at primary health care
institutions, subsequently invited to participate in the
study. Subjects who were in military service, prison, or
special care institutions, along with those who were men-
tally disabled or not present in the country at the time of
data collection, were excluded.
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Calculations for the necessary sample size showed that
we needed a minimum of 300 participants from each
pre-selected age group: 35-44, 45-54, 55-64, and 65-74.
The calculated sample size was multiplied by 1.5 to adjust
for the study design and further increased due to an
expected 50% non-participation rate [8]. As such, a total
of 2716 adults were invited to participate, of which 1405
agreed (response rate 51.7%).

The survey included questions from three validated
questionnaires, namely the WHO Oral Health Ques-
tionnaire for Adults, the Perceived Stress Scale (PSS-10),
and the Sjogren’s Questionnaire [9-11]. In addition, we
included question “how often does your mouth feel dry?"
[4] and collected information about body mass index,
systemic diseases, and the use of medications.

Two persons independently translated the survey ques-
tionnaire back and forth between English and Lithu-
anian, then between Russian and Polish. Subsequently,
inconsistencies were discussed and corrected. The survey
questionnaire was pre-tested in a group of 10 subjects
who did not participate in the main survey.

The study outcomes were the presence of xerosto-
mia, Sicca, and Sjogren’s syndromes. Figure 1 presents
a flow chart of how the subjects with dry mouth condi-
tions were identified. Firstly, all study participants were
asked a question "how often does your mouth feel dry?"
(responses: never, sometimes, often, always) [4]. Based
on previous studies, the xerostomia group was com-
prised of those who indicated feeling mouth dryness
"often” or "always'"; therefore, others served as a compari-
son group. Furthermore, those who reported xerostomia
completed an additional Sjogren’s questionnaire (Fig. 1).
For those participants who reported eye dryness in addi-
tion to mouth dryness, the following objective tests were
performed: the whole unstimulated sialometry and the
Schirmer’s test. Before the examination the participants
were asked not to eat or brush teeth for two hours, then
participants were asked to spit out all accumulated saliva
into gradated tube; hyposalivation was considered when
the amount of saliva being less than 1.5 ml in 15 min.
Schirmer’s tests were used to measure the tearflow: two
strips were used for the left and right eyes, placing them
in approximately center of lower lid, and tear flow <5 mm
in 5 min was considered as pathology. After unstimulated
whole sialometry and Schirmer’s tests, eight participants
were diagnosed with Sicca syndrome. The subjects from
the Sicca syndrome group were referred to a rheuma-
tologist to confirm the Sjogren’s syndrome diagnosis. The
Sjogren’s syndrome was diagnosed according to the 2016
ACR/EULAR criteria based on positive pathohistology
(focal sialadenitis), and positive antibodies (anti-SSA/Ro).

The operationalization of the study variables is pre-
sented in Table 1. The following potential determinants
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<1,5 ml/15 min salivary flow

Fig. 1 Flow chart of the selection of the participants with Sicca syndrome

Questionaire: "How often does your mo

If "Often, Always" (Xerostomia)

Sjogren's questionnaire (N=115)

If at least one positive answer to ech of two sections (mouth and eyes dryness)

A 4

Objective tests (N=24)

Sicca syndrome; directed to examination of rheumatologist for final diagnosis (N=8)

h feel dry?" (N=1405)

<6 mm tear flow/Smin

of xerostomia were tested: socio-demographic charac-
teristics (age, gender, residence, education) and general
health status (systemic diseases, medications, alcohol
use, smoking, perceived stress, body mass index).

SPSS Version 25.0 software was used for statistical
analyses. For the comparison of proportions (bivari-
ate analyses) between the two study groups (xerostomia
and comparative), the Chi-Square or Fisher’s Exact tests
(when conditions for the Chi-Square test were not met)
were employed. The multivariable binary logistic regres-
sion analysis tested the joint effect of potential determi-
nants (Table 1) in regard to the presence of xerostomia
(study outcome). Model 1 tested a total of four socio-
demographic predictors while Model 2 tested three
socio-demographic (education had to be excluded from
Model 2 due to a multicollinearity problem) and six gen-
eral health-related determinants. For both bivariate and
multivariable analyses, the threshold for significance was
set at p<0.050.

Results

The present study included 466 males and 939 females.
The prevalence of xerostomia was 8.0% (n=112), and
Sicca syndrome was diagnosed in 0.6% (n==8) of partici-
pants. The higher proportion of participants who expe-
rienced xerostomia were female, older subjects, having
lower education, using medications, having systemic
diseases, and higher levels of perceived stress (Table 2).

Similarly, in the Sicca syndrome group there were more
females, older subjects, and those having systemic dis-
eases and using medications (Table 2). In the multivari-
able model, four predictors were significantly associated
with xerostomia: older age (OR 1.7, 95% CI 1.1-2.6),
urban residence (OR 3.3, 95% CI 1.6-5.0), presence of
systemic diseases (OR 2.5, 95% CI 1.4-3.3), and using
alcohol (OR 0.6, 95% CI 0.4-0.9) (Table 3).

Primary Sjogren’s syndrome was diagnosed in two of
eight participants (0.14%) having Sicca syndrome, and
this was their first-time diagnosis. For the two other par-
ticipants, Sjogren’s syndrome associated to other autoim-
mune diseases was confirmed, while two subjects were
diagnosed with non-autoimmune Sicca syndrome, and
the last two did not receive the final diagnosis (Fig. 1).

Discussion

In the present study, the prevalence of xerostomia was
8.0%, (n=112), 0.6% (n=8) for Sicca syndrome, and
0.14% (n=2) for Sjogren’s syndrome. Awareness of com-
mon determinants of xerostomia and Sicca syndrome,
effective identification of xerostomia, and knowledge
about what steps should be taken in order to confirm
Sicca and Sjogren’s syndromes are essential when work-
ing with ageing populations. The current study demon-
strated that the detection of dry mouth conditions and
the diagnosis of Sjogren’s syndrome may be part of den-
tal practices if dentists are trained. Although knowledge
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Table 1 Operationalization of the study variables and their categorization for analyses

Variables O Original measurement

((codes)

Bivariate analyses
(codes)

Multivariate analyses
(codes)

Study Outcomes: Xerostomia Self-reported mouth dryness:
‘1"never,

2'sometimes,

‘3'often,

‘4"always

Sicca syndrome "1"Sicca syndrome
‘2'Non-Sicca syndrome

Indicators:
Gender 1) males, 2) females
Age In full years
Residence Location of residence;
‘1"urban;
2" peri-urban;
‘3'rural
Education In full years

Systemic diseases
(Total number)
Medications
(Total number)

Any systemic condition
Any medication

Perceived stress Total stress score (%) 10 questions (responses: ‘0'never; 1’
rarely; 2'sometimes; '3’ often; 4’ very
often. calculated from responses 3

and 4 and adjusted for the number of

answers

Body Mass Index (BMI) Based on weight & height
(BMI=kg/m?)

Smoking 1"'no; 2'yes

Daily alcohol use in units' Alcohol consumed in the past month:
‘0'none; "1 one unit; 2" two units, ‘3"

units; "4 units; '5'five or more

"1'never/sometimes,
2 often/always

"1"control group,
"2’ xerostomia group

"1"Objective symptoms of Sicca
syndrome

'2'No objective symptoms of Sicca
syndrome

‘1"males, '2'females "1"males, '2'females

13546 years, '2' 47-60 yrs; 3/ 61-74 "1 35-60 yrs,;
yrs 2'61-74 yrs
"1"urban; 2’ peri-urban; ‘3'rural "1"urban;

'2' peri-urban/rural

"1'<secondary; 2' college; '3' univer- "1"secondary or less;

sity + "2’ college/university or more
‘1'none; '2'one, '3'two or more condi-  '1'none;
tions "2'one or more

'1"none; 2" one, '3'two or more "1'none;

'2'one or more
1"low; '2"'medium, '3'high/very high ""low;
'2'medium/high/very high

"1"BMI<25.0;2'BMI 25.1-29.9; 3" "1"'underweight/normal;

BMI>30 '2' overweight/obese
1"no; '2'yes "'no

2'yes;
"1'no; 2'yes "1'no;

2'yes

" One unit of alcohol: one beer or glass of wine or a small goblet of heavy liquor

held by dental clinicians was not examined in this study,
it is likely that lack of this specific knowledge may lead
to underdiagnosis of dry mouth conditions and Sjogren’s
syndrome. The strength of the present study is that it
included a representative national sample of adults, of
which three study groups were formed: (1) subjects with
xerostomia, (2) Sicca syndrome subjects who are known
to be at increased risk to have Sjogren’s syndrome, and
(3) the comparative group (without xerostomia and Sicca
syndrome). The multivariable regression, including mul-
tiple determinants, explained a substantial proportion of
the variation in xerostomia [12].

In our study, the Sicca group was relatively small,
thus the findings should be interpreted with caution.
Other limitations of the present study are the inher-
ent shortcomings of a cross-sectional study design
that does not allow causal inferences, e.g., interpreting

significant determinants of xerostomia as its potential
causes. Potential information bias due to self-reporting
of either xerostomia or its predictors was also possible
[13]. Another limitation was that objective tests, due
to time restriction in clinical settings, were used only
for participants who reported xerostomia, and the real
prevalence of Sicca syndrome could not be established.
Future similar studies should consider including both
subjective and objective measurements for all partici-
pants. It should be noted that in our study 67% of par-
ticipants were females, but such proportions of females
correspond to the national 2018 statistics data, as there
were more females (53.8%) than males, in addition that
in the age group 65+ the proportion of females was
even higher (66.3%) [14]. Besides, at the time of the
survey, some males were undergoing military service,
or had employments outside Lithuania.

156



Stankeviciene et al. BMC Oral Health (2021) 21:552

Page 5 of 8

Table 2 Distribution of predictors-comparisons among the control versus xerostomia, and control versus Sicca syndrome groups

Predictors Study groups
Control Xerostomia N (%) Significance’ Control Sicca syndrome Significance’
N (%) N (%) N (%)
Gender 1293 112 1293 8
Males 440 (34.0) 26(232) 0.020 440 (34.0) 0(0.0) 0.043
Females 853 (66.0) 86 (76.8) 853 (66.0) 8(100.0)
Age groups 1293 112 1293
Younger (35-46 years) 387(29.9) 12(10.7) <0001 387(29.9) 0(0.0) 0.007
Middle (47-60 years) 460 (35.6) 33(29.5) 460 (35.6) 1(125)
Older (61-74 years) 446 (34.5) 67 (59.8) 446 (34.5) 7(87.5)
Residence 1293 112 1293 8
Urban 917 (70.9) 89(79.5) 0.093 917 (70.9) 8(100.0) 0.355
Peri-urban 227(17.6) 1198 227 (17.6) 0(0.0)
Rural 149(11.5) 12(107) 149(11.5) 0(0.0)
Education 1293 112 1293 8
Secondary or less 500 (38.7) 57 (50.9) 0.040 500(38.7) 4(50.0) 0.903
College 336 (26.0) 23(205) 336 (26.0) 2(25.0)
University and higher 457 (35.3) 32(286) 457 (35.3) 2(25.0)
Systemic diseases 1293 112 1293
None 638 (49.3) 22(196) <0001 638 (49.3) 0(0.0) 0.006
One 521(40.3) 58(51.8) 521(40.3) 7(87.5)
Two+ 134 (104) 32(286) 134(104) 1(125)
Use of medications 1293 112 1293
None 574 (44.4) 14(125) <0.001 574 (44.4) 0(0.0) 0.022
One 586 (45.3) 67 (59.8) 586 (45.3) 7(87.5)
Two+ 133(103) 31(27.7) 133(103) 1(125)
Body Mass Index 1293 112 1293 8
<250 471 (36.4) 31(27.7) 0.057 471 (36.4) (37.5) 0552
251-299 434(336) 36 (32.1) 434(33.6) 4(50.0)
>300 388 (30.0) 45 (40.2) 388(30.0) 1(125)
Smoking 1293 112 1293 8
No 981 (75.9) 87(77.7) 0.667 981(75.9) (87.5) 0.688
Yes 312 (24.0) 25(223) 312(24.7) (12.5)
Alcohol use 1293 112 1293 8
No 510 (394) 50 (44.6) 0.281 510(394) 5(62.5) 0277
Yes 783 (60.6) 62 (55.4) 783 (60.6) 3(375)
Self-perceived stress 1130 95 1130 8
Low 367 (32.5) 16 (16.8) <0001 367 (32.5) (12.5) 0511
Medium 695 (61.5) 67 (70.5) 695 (61.5) 4(50.0)
High 68 (6.0) 12(126) 68 (6.0) (37.5)

" Chi-square or Fischer's Exact test when requirements were not met

Our study found that the prevalence of xerostomia in
Lithuanian adults was 8.0%, which is at the lower end
compared to global reports (ranging from 1.0 to 80.0%)
[15, 16]. The wide variation in global prevalence rates of
xerostomia may be due to the measurements chosen or
sampling-related variations (differences in age, gender,
health) [17]. In comparison to other national studies, the
prevalence of xerostomia in Lithuanian adults is similar

to the 10.0% prevalence reported in a New Zealand study,
which included adults and elderly. It was also similar to
a Brazilian study (11.0% in 59-year-olds) where compa-
rable measurements were used, namely xerostomia was
diagnosed if participants answered: "often” or "always" to
the question "How often do you feel oral dryness?" [19]. It
is not clear whether we should focus on those frequently
experiencing xerostomia known to be at increased risk
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Table 3 Predictors for xerostomia in Lithuanian adults (binary multivariable logistic regression analyses)'
Predictors OUTCOME: Presence of xerostomia No 0’ (N=112), Yes ‘1" (N=1291)

Model 1 Model 2

Nagelkarke R*=0.756 Nagelkarke R*=0.761

Significance: p <0.001 Significance: p<0.001

0Odds Ratio 95% CI Tolerance Odds Ratio 95% Cl Tolerance
Socio-demographic factors
Gender 11 07,16 0976 12 0819 0878
Age 16 12,23 0.964 17 11,26 0.789
Residence 03 02,04 0.952 33 16,50 0934
Education 04 03;05 0924
Status of general health
Systemic diseases 25 14,33 0923
Medication use 14 09;22 0.792
Stress 1.2 07,20 0.943
Body Mass Index 09 06; 1.4 0.903
Smoking 0.7 04,12 0917
Alcohol use 06 04;09 0.902

" Education was excluded from Model 2 due to the multicollinearity problem

for oral health conditions and Sjogren’s syndrome only,
or we should examine all adults to identify different levels
of xerostomia.

Similar to studies performed in New Zealand and
Sweden, we found that older age was related to xerosto-
mia [19, 20]. According to two reviews, one of the rea-
sons for age-related xerostomia is polypharmacy, which
is more common in older individuals [21, 22]. However,
this was not supported by the findings of our multivari-
able analysis. This finding was somewhat unexpected, as
it is known that more than 500 types of medications can
cause xerostomia [22]. We think that the disappearance
of the significant effect of medication use observed in
the multivariable analysis might be due to the control of
other determinants such as the presence of systemic dis-
eases, stress, body mass index, smoking, and alcohol use.
A significant association was found between the presence
of xerostomia and self-reported systemic diseases. The
self-reported diseases specified by our participants were
hypertension, diabetes mellitus, thyroid dysfunction, gas-
troesophageal reflux disease, osteoporosis, and others.
According to the literature, xerostomia is often associ-
ated with the above-mentioned systemic conditions [21,
23]. We found that there was an association between
urban residence and higher odds of xerostomia. We do
not have definitive explanations for these findings, but we
think this may be due to less healthy lifestyle being more
common in urban than in rural/peri-urban residents. In
addition, we found a significant relation between the use
of alcohol and lower odds of xerostomia. Our findings are
in accordance to the two previous studies demonstrating

that higher proportion of participants who did not use
alcohol reported xerostomia more often [24, 25]. In order
to acquire a more clear insight, future studies should
measure the amount of alcohol use and associate it with
xerostomia [24].

Self-perceived stress was significantly associated with
xerostomia in bivariate, but not multivariable, analy-
ses, i.e., when controlled for other determinants such as
sex, age, residence, systemic diseases, body mass index,
smoking, alcohol consumption, and use of medications.
In comparison, a few previous studies associated stress
with xerostomia but not with hyposalivation [26, 27].
The researchers suggested that acute and chronic stress
may impact salivation differently, and that there might be
differences related to personality characteristics and sex
[26, 27]. Females, compared to males, respond to stress-
ors differently, probably due to sex-related variations in
hormones such as ACTH, cortisol, and DHEA as part of
the HPA axis [28]. Future studies should also explore how
stress is related to dry mouth and Sjogren’s syndrome.

In our study, the prevalence of the objectively vali-
dated Sicca syndrome was 0.6%. This prevalence was
lower than that observed in Salisbury, UK, where 4.4%
of adults had both eye and mouth dryness [29]. It should
be mentioned that the sample in the UK study included
sex-related findings, namely that Sicca syndrome is more
common in females than in males which is similar to the
aforementioned study. Sicca syndrome is often associated
with autoimmune processes and about 80% of patients
diagnosed with autoimmune diseases are females [30].
The Salisbury study demonstrated a dose-response
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relationship between Sicca syndrome and the use of
medications, while we found a relationship between Sicca
and the use of medications in the bivariate analysis only.
In contrast to the Schein et al. study, the majority of our
Sicca group participants reported only one medication
and one systemic disease [29]. In the future, larger stud-
ies are needed to identify potential determinants of Sicca
syndrome.

It was challenging to compare our results with other
studies focusing on Sicca syndrome, as there is confusion
in the literature stating that the presence of mouth and
eye dryness indicates Sjogren’s syndrome. Importantly,
suspected Sjogren’s syndrome needs to be validated by
other objective criteria including the presence of specific
autoantibodies. Our study results may illustrate the exist-
ing difference between Sicca and Sjogren’s syndrome.
The 0.14% prevalence of Sjogrens syndrome found in
our study is in line with global rates ranging from 0.01 to
3.0% [31]. Our findings suggest that dentists can uncover
suspected Sjogren’s syndrome cases, given they perform
a thorough clinical examination. Dental practitioners
need to acquire knowledge about mouth dryness and its
determinants, as well as learn how to identify xerosto-
mia. We propose training dental practitioners in diagnos-
ing xerostomia in high-risk patients, then practitioners
should be trained in follow-up diagnostic methods that
would allow them to differentiate between the suspected
Sjogren’s syndrome and the need for referral to a rheu-
matologist. This should be practiced in all dental offices;
consequently, this might be a first step towards detect-
ing both Sicca and Sjogren’s syndromes. In our study, the
majority of participants in the Sicca syndrome group had
the autoimmune or non-autoimmune condition (others
did not get a final diagnosis). For half of the Sicca syn-
drome group participants, it was the first time this con-
dition was diagnosed. In the present study, two out of
eight Sicca syndrome group participants explained that
they experienced eye and mouth dryness and sought help
from their general health practitioners; however, these
general health practitioners did not refer them to rheu-
matologists. This might indicate that general practition-
ers may not have sufficient knowledge in detecting and
or managing mouth dryness. Therefore, training about
mouth dryness and other related conditions is required
for dentists and other health practitioners.

Conclusions

The prevalence of xerostomia was 8.0% and related to
older age, urban residence, and systemic diseases. The
prevalence of Sicca syndrome was 0.6%, which was
more prevalent among females, in older age groups, and
in those having systematic diseases and using medica-
tions. The prevalence of Sjogren’s syndrome was 0.14%.
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Our findings support the notion that dental clinicians, if
trained, can contribute towards the timely detection of
Sjogren’s syndrome.
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Abstract: Objective. Xerostomia is a subjective feeling of dry mouth and is commonly observed in
patients with autoimmune diseases. Our study examines the association between xerostomia and
diet. Materials and Methods. The cross-sectional study includes 1405 adults from 15 Lithuanian
geographical areas (52% response rate). A self-reported questionnaire inquired about xerostomia, sex,
age, education, residence, and consumption of selected 23 diet items. For the multivariable analysis,
23 diet items were categorized into eight major diet groups. The data were analyzed by bivariate
and multivariable analyses. Results. When comparing participants with and without xerostomia,
there were significant differences in consumption frequencies concerning cold-pressed oil (p = 0.013),
bread (p = 0.029), processed meat products (p = 0.016), fat and lean fish (p = 0.009), and probiotic
supplements (p = 0.002). In the multivariable binary logistic regression model, when controlled for
other determinants, the higher consumption of carbohydrates (OR 0.39, 95% CI 0.23-0.65), proteins
(OR 0.56, 95% CI 0.32-0.99), and oils (OR 0.58, 95% CI 0.34-1.00) was associated with a lower
likelihood of xerostomia. Conclusions. The association between xerostomia and the consumption
of the six diet items—cold-pressed oils, lean and fat fish, bread, processed meat, and probiotic
supplements— and the three major diet groups—carbohydrates, proteins, and oils—was observed.
Longitudinal studies are needed to validate the observed associations.

Keywords: xerostomia; autoimmune diseases; diet; adults

1. Introduction

Xerostomia is defined as a subjective symptom of dry mouth, which may affect
swallowing, chewing, taste perception and is the most important predictor in reduced
oral health-related quality of life; also, xerostomia has been associated with nutritional
changes [1-3]. Xerostomia is a common condition of patients with autoimmune diseases;
50% or more patients with systemic lupus erythematosus, polymyositis /dermatomyositis
or systemic scleroderma reported xerostomia [4]. Sjogren’s syndrome is one of the three
most prevalent systemic autoimmune diseases and 98% of patients reported to have
xerostomia [5]. Although xerostomia is often claimed to lead to an impaired nutrition,
there is lacking knowledge of which specific food groups associate with this condition.
Therefore, our study examines the association between xerostomia and 23 diet items.

2. Materials and Methods
2.1. Study Design and Participants

The cross-sectional study analyzed data collected during the Lithuanian National Oral
Health Survey. The data were collected in 2017-2019, and the study included 1405 (52%
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response rate). The details about the sample size calculation and participant recruitment
are presented elsewhere [6,7]. The selected number of participants (based on the calculation
of minimum sample size) was randomly selected from the patient lists at primary health
care institutions in five largest cities and randomly selected peri-urban and rural areas in
each of the 10 Lithuanian counties. The inclusion criteria were subjects aged 35-74 years
(based on the previous National Oral Health Survey and WHO recommendations).

2.2. Questionnaire

Participants were asked to complete the WHO Oral Health Questionnaire for Adults,
the items for which were specified according to the country-relevant context [8]. The ques-
tionnaire was translated from English to a Lithuanian language, and then back translated
to English by two independent persons with all inconsistencies being discussed later, and
the same process was performed for two other minority languages: Russian and Polish.
To cover food groups, included in a healthy food pyramid, the original WHO question-
naire, which presented 8 diet items, was supplemented with 12 diet items as well as with
3 types of supplements, namely, omega 3, fish oil, and probiotic supplements. The whole
questionnaire was pretested in 10 adults who were not included in the main study.

For all diet items, the participants were asked to indicate their frequency of con-
sumption as follows: ‘1’—seldom/never; ‘2'—several times a month; ‘3’—once a week;
‘4’—several times a week; ‘5'—every day; ‘6’—several times a day. For statistical anal-
yses, responses regarding the diet items, i.e., use of vegetables, fruits, cold-pressed oils,
linseed oil, bread, meat, processed meat products, oily fish, lean fish, olive oil, refined
oils, rice and pasta, cereals, potatoes, eggs, dairy, fermented dairy, nuts and seeds, fish oil
supplements, probiotic supplements, and omega 3 supplements were grouped into the
following categories: ‘1’—product used seldom/never or several times a month; "2'—once
a week; ‘3’—every day or several times a day. The variable “use of sweetened drinks”
was computed summing up four categories of drinks: juice, tea with sugar, coffee with
sugar, and soft drinks with possible scores of ‘1’—seldom/never; ‘2’—several times a
month; ‘3’—once a week; ‘4'—several times a week; ‘5'—every day; ‘6'—several times
a day; subsequently, the sum score was categorized based on quartiles into “1’—low fre-
quency; 2’—medium frequency; ‘3'—high frequency. Similarly, the variable “consumption
of desserts with added sugar” was composed by summing up the scores regarding the
use of these products: (1) biscuits, cakes, cream cakes, (2) sweet pies, buns, (3) candies,
chocolate (Table 1). In preparation for multivariable binary logistic regression analysis,
subjects were grouped into lower and higher specific food/drink consumption groups
(based on median value) concerning eight major diet groups (proteins, carbohydrates, oils,
fruits and vegetables, dairy, supplements, sweetened drinks, and desserts with added
sugar). The variable age (in full years) was dichotomized into two age categories (for
females to reflect the menopausal time) (<55 years) and (55 years or older) [9]. This way,
we prepared 10 predictors consisting of 2 sociodemographic determinants (sex and age)
and 8 major diet groups as diet-related determinants.

To assess xerostomia, participants were asked “How often does your mouth feel dry”
with possible answers ‘never’, ‘sometimes’, ‘often’, and ‘always’ [10]. The xerostomia
group included those who answered ‘often’ or ‘always’ to the question “How often does
your mouth feel dry”, and the non-xerostomia group included those who answered ‘never’
or ‘sometimes’.

Table 1. Operationalization of study variables and their categorization for statistical analyses.

Variables Measurement Original Values Categorization for Analyses
Socio-Demographic Characteristics
Sex 1.  Males 1.  Males

2. Females 2. Females
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Table 1. Cont.

Variables

Measurement Original Values

Categorization for Analyses

Socio-Demographic Characteristics

Age “How old are you?” (in full years) No categorization
1 Urb_an 1. Peri-urban/rural
Residence 2. Peri-urban 2. Urban
3. Rural
Education . How ma_ny }’flears have you spent No categorization
in education?
L “How often do you eat or drink any of the following foods or drinks, even in small
Diet items:

quantities?” (for each diet item)

Vegetables, fruits, cold-pressed oils,
linseed oil, bread, meat, processed meat
products, oily fish, lean fish, olive oil,
refined oils, Rice and pasta, cereals,
potatoes, eggs, dairy, fermented dairy,
nuts or seeds, fish oil supplements,
probiotic supplements, omega

3 supplements.

Seldom /never
Several times a month
Once a week

Several times a week
Every day

Several times a day

O G W

1.  Seldom/never/several times
a month
2. Once a week
3. Every day/several times a day

Sweetened drinks
(Total consumption indicated by the sum
of all items)

“How often do you eat or drink any of the following foods or drinks, even in small
quantities?” (1) Juice, (2) tea with sugar, (3) coffee with sugar, (4) soft drinks:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

OGN

Sum of 7 or less
Sum of 8-12
Sum of 13 or more

Lower consumption (sum of <10)
Higher consumption (sum of >10)

NE e

Desserts with added sugar
(Total consumption indicated by the sum
of all items)

“How often do you eat or drink any of the following foods or drinks, even in small
quantities?” (1) Biscuits, cakes, cream cakes, (2) sweet pies, buns, (3) candies, chocolate:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

G @

Sum of <6
Sum of 7-9
Sum of >10

Lower consumption (sum of <8)
Higher consumption (sum of >8)

NE e

Carbohydrates
(Total consumption indicated by the sum
of all items)

“How often do you eat any of the following foods or drinks, even in small quantities?”
(1) Potatoes, (2) cereal, (3) pasta or rice, (4) bread:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

ARSI SRS

1. Lower consumption (sum of <15)
2. Higher consumption (sum of >15)

Proteins
(Total consumption indicated by the sum
of all items)

“How often do you eat any of the following foods or drinks, even in small quantities?”
(1) Meat, (2) processed meat, (3) lean fish, (4) fat fish, (5) eggs, (6) nuts or seeds:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

G @

1. Lower consumption (sum of <20)
2. Higher consumption)sum of >20)
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Table 1. Cont.

Variables

Measurement Original Values Categorization for Analyses

Socio-Demographic Characteristics

Dairy products
(Total consumption indicated by the sum
of all items)

“How often do you eat or drink any of the following foods or drinks, even in small
quantities?” (1) Dairy, (2) fermented dairy products:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

1. Lower consumption (sum of <7)
2. Higher consumption (sum of >7)

O G @

Different Oils
(Total consumption indicated by the sum
of all items)

“How often do you eat any of the following foods, even in small quantities?”
(1) Linseed oil, (2) refined oils, (3) olive oil, (4) cold-pressed oil:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

1. Lower consumption (sum of <9)
2. Higher consumption (sum of >9)

O G @

Vegetables and/or Fruits
(Total consumption indicated by the sum
of all items)

“How often do you eat any of the following foods, even in small quantities?”
(1) Vegetables, (2) fruits:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

1. Lower consumption (sum of <9)
2. Higher consumption (sum of >9)

G @

Supplements
(Total consumption indicated by the sum
of all items)

“How often do you use any of the following supplements?” (1) Fish oil supplements,
(2) probiotic supplements, (3) omega 3 supplements:

Seldom/never
Several times a month
Once a week

Several times a week
Every day

Several times a day

1. Lower consumption (sum of <4)
2. Higher consumption (sum of >4)

O G @

2.3. Statistical Analyses
The statistical analyses were performed with the SPSS version 26 (IBM SPSS, Armonk,

NY, USA). The difference in distribution of four socio-demographic characteristics (age,
sex, education, and residence) and frequency of consumption (low, medium, and high) of
23 diet items between xerostomia and non-xerostomia groups were tested using Chi-square
test for categorical variables and the Mann-Whitney U test for continuous variables.
Multivariable binary logistic regression analysis was used to determine the association
between xerostomia, frequency of consumption of eight major diet groups (higher and
lower) and two socio-demographic characteristics. For selection of determinants for the
multivariable binary logistic regression model, it is commonly recommended to have a
minimum of 10 subjects for the events category (here, the presence of xerostomia) [11].
In our study, there were 112 subjects with xerostomia; consequently, we could not include
more than 11 determinants. This requirement was fulfilled as we tested a total of 10 de-
terminants, including two socio-demographic characteristics (female sex and older age)
and major diet groups. The testing showed the absence of multicollinearity as indicated

164



Nutrients 2021, 13, 4235

50f11

by low Variance Inflation values (<1.5); therefore, we considered findings from the binary
logistic regression model with the backward LR selection of predictors to be valid. The
final model emerged in seven steps/iterations and selected four significant predictors. The
statistical significance for all tests was set at p < 0.050. Crude (for all tested determinants)
and adjusted odds ratios (ORs) (for the determinants of the final model) with their 95%
confidence intervals (CI) were calculated [12,13].

3. Results

Out of 1405 participants, the majority was female (66.9%), residing in urban areas
(71.6%), and the mean (sd) age of participants was 55 years (11.9). Of all, 76.7% (N = 1077)
never experienced dry mouth, 15.4% (N = 216) experienced it sometimes, 5.8% (N = 81)
often, and 2.2% (N = 31) always. The participants reporting xerostomia often or always
composed the xerostomia group (in total 8%, N = 112), and the others were allocated into
the non-xerostomia group. The higher proportion of participants reporting xerostomia
were female, of older age, and had less years of education (Table 2).

Table 2. Comparison of participants’ background characteristics between the participants stratified
by the absence/presence of xerostomia.

STUDY GROUPS
Background Characteristics Significance
Non-Xerostomia (%)  Xerostomia N (%)

Sex

Males 439 (34.0) 26 (23.2) .

Females 854 (66.0) 86 (76.8) 0.021
Age (in full years)

Mean (sd) 544 (11.8) 60.5 (10.4)

Median (IQR) 55.0 (21) 63.0 (15) <0.001 #
Residence

Urban 917 (70.9) 89 (79.5)

Peri-urban 227 (17.6) 11 (9.8)

Rural 149 (11.5) 12 (10.7) 0.093"
Education (in years)

Mean (SD) 14.8 (3.3) 14.0 (3.0)

Median (IQR) 15.0 (5) 14.0 (4) 0.032 #

h Chi-square test (categorical variables); # Mann-Whitney U test.

Overall, there was a considerable variation among the study participants with xeros-
tomia concerning the consumption of 23 diet items (Table 3). When comparing participants
in the non-xerostomia group with those reporting xerostomia, there was a statistically
significant difference in the consumption frequency of cold-pressed oil, bread, processed
meat products, fat fish, lean fish, and probiotic supplements (Table 3).

Table 3. Comparison of consumption of selected diet items between the participants stratified by the
absence/presence of xerostomia.

STUDY GROUPS #
Consumption of Diet Items No-Xerostomia Xerostomia ionifi -
N (% of Total) N (% of Total) Significance
CARBOHYDRATES
Bread
Low frequency 166 (13.8) 24 (22.9)
Medium frequency 251 (20.9) 16 (15.2) 0.029
High frequency 785 (65.3) 65 (61.9)
Rice and pasta
Low frequency 699 (60.0) 58 (58.0)
Medium frequency 363 (31.2) 28 (28.0)
High frequency 103 (8.8) 14 (14.0) 0.222
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Table 3. Cont.

Consumption of Diet Items

STUDY GROUPS #

No-Xerostomia

Xerostomia

N (% of Total) N (% of Total) Significance
Cereals
Low frequency 517 (45.2) 46 (46.0)
Medium frequency 417 (36.5) 35 (35.0)
High frequency 210 (18.4) 19 (19.0) 0.957
Potatoes
Low frequency 334 (27.6) 31(29.8)
Medium frequency 534 (44.2) 41 (39.4) 0.645
High frequency 341 (28.2) 32 (30.8)
PROTEINS
Meat
Low frequency 188 (15.6) 23 (21.5)
Medium frequency 489 (40.5) 34 (31.8) 0122
High frequency 530 (43.9) 50 (46.7) .
Processed meat products
Low frequency 509 (49.0) 58 (64.4)
Medium frequency 312 (30.0) 17 (18.9) 0.016
High frequency 218 (21.0) 15 (16.7)
Fat fish
Low frequency 795 (73.5) 55 (59.2) 0.009
Medium frequency 220 (20.4) 31 (33.3) .
High frequency 66 (6.1) 7(7.5)
Lean fish
Low frequency 871 (75.2) 63 (61.8)
Medium frequency 226 (19.5) 29 (28.4) 0.009
High frequency 61 (5.3) 10 (9.8)
Eggs
Low frequency 413 (34.4) 37 (35.6)
Medium frequency 520 (43.3) 44 (42.3) 0.970
High frequency 267 (22.3) 23 (22.1)
Nuts and seeds
Low frequency 693 (60.3) 58 (57.5)
Medium frequency 281 (24.5) 27 (26.7) 0.841
High frequency 175 (15.2) 16 (15.8)
OILS
Linseed oil
Low frequency 919 (84.3) 81 (81.8)
Medium frequency 95 (8.7) 8(8.1) 0.512
High frequency 76 (7.0) 10 (10.1)
Olive oil
Low frequency 659 (60.6) 56 (57.7)
Medium frequency 287 (26.3) 26 (26.8) 0.773
High frequency 142 (13.1) 15 (15.5)
Refined oils
Low frequency 500 (46.2) 48 (49.5)
Medium frequency 345 (31.9) 28 (28.9) 0.792
High frequency 238 (22.0) 21 (21.6)
Cold-pressed oils
Low frequency 821 (81.5) 72 (80.9)
Medium frequency 130 (12.9) 6(6.7) 0.013
High frequency 56 (5.6) 11(12.4)
VEGETABLES and FRUITS
Vegetables
Low frequency 101 (8.3) 8(7.5)
Medium frequency 253 (21.0) 18 (16.8) 0.792
High frequency 853 (70.7) 81(75.7)
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STUDY GROUPS #
Consumption of Diet Items No-Xerostomia Xerostomia I N
N (% of Total) N (% of Total) Significance
Fruits
Low frequency 238 (19.4) 22 (20.0)
Medium frequency 380 (31.0) 37 (33.6) 0.792
High frequency 609 (49.6) 51 (46.4)
DAIRY PRODUCTS
Dairy (non-fermented)
Low frequency 610 (52.5) 268 (23.1)
Medium frequency 268 (23.1) 17 (16.3) 0.288
High frequency 284 (24.4) 27 (26.0)
Fermented dairy products
Low frequency 544 (46.5) 41 (39.8)
Medium frequency 377 (32.2) 42 (40.8) 0.205
High frequency 248 (21.3) 20 (19.4)
DESSERTS WITH ADDED SUGAR
Low frequency 360 (36.0) 30 (36.1)
Medium frequency 304 (30.4) 23(27.7) 0.848
High frequency 336 (33.6) 30 (36.1)
SWEETENED DRINKS
Low frequency 327 (33.5) 31 (35.6)
Medium frequency 345 (35.3) 33 (37.9) 0.651
High frequency 305 (31.2) 23 (26.4)
DIFFERENT SUPPLEMENTS
Fish oil supplements
Low frequency 883 (80.0) 79 (79.8)
Medium frequency 73 (6.6) 6(6.1) 0.961
High frequency 148 (13.4) 14 (14.1)
Probiotic supplements
Low frequency 988 (93.1) 77 (83.7)
Medium frequency 34 (3.2) 9(9.8) 0.002
High frequency 39 (3.7) 6 (6.5)
Omega 3 supplements
Low frequency 869 (77.5) 79 (80.6)
Medium frequency 65 (5.8) 7(7.2) 0.479
High frequency 187 (16.7) 12 (12.1)

" Chi-square test. # Different numbers in comparison groups due to missing data.

According to the multivariable binary logistic regression model, when controlled
for other determinants, the higher likelihood of xerostomia was associated with persons
55 years old or of older age (OR 1.66, 95% CI 1.03-2.69) (Table 4). The lower likelihood
of xerostomia was associated with a higher consumption of carbohydrates (OR 0.39, 95%
C10.23-0.65), proteins (OR 0.56, 95% CI 0.32-0.99), and oils (OR 0.58, 95% CI 0.34-1.00).

Table 4. Association between major diet groups and xerostomia adjusted with sociodemographic characteristics in adults.

Determinants

Single Determinant Models

Crude ORs # (95% CI)

Final Multivariable Model " (after 7 Steps) Model
Summary: Nagelkarke R? = 0.739; p < 0.001.
Determinants: Adjusted ORs (95% CI)

Sociodemographic characteristics

Sex (males vs. females)
Age (55+ yrs vs. < 55 yrs)

0.25 (0.22; 0.28)
0.23 (0.20; 0.26)

Diet groups (consumption: higher vs. lower)

Carbohydrates
Proteins
Oils

0.23 (0.20; 0.26)
0.20 (0.17; 0.24)
0.19 (0.16; 0.22)

NS
1.66 (1.03; 2.69)

0.39 (0.23; 0.65)
0.56 (0.32; 0.99)
0.58 (0.34; 1.00)
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Determinants

Final Multivariable Model " (after 7 Steps) Model
Summary: Nagelkarke R? = 0.739; p < 0.001.
Determinants: Adjusted ORs (95% CI)

Single Determinant Models
Crude ORs # (95% CI)

Fruits and vegetables 0.25(0.22; 0.28) NS
Dairy 0.21 (0.18; 0.24) NS
Sweetened drinks 0.20 (0.17; 0.23) NS
Desserts with added sugar 0.20 (0.17; 0.23) NS
Supplements 0.21(0.18: 0.24) NS

# Crude ORs calculated from un-adjusted (univariable) binary logistic regression models. ~ Multivariable binary logistic regression, testing
of determinants with Backward LR. NS—not statistically significant.

4. Discussion

Recently, the topic of nutrition has been brought to the center of the attention as
being related to the risk of autoimmune diseases and their progression. It has been
reported that nutrition has a potential either to increase the risk for autoimmune diseases
or, alternatively, be a protective factor for them [14]. The current study found that a more
frequent consumption of carbohydrates, proteins, and oils was associated with a lower
likelihood of xerostomia. Additionally, a higher consumption of cold-pressed oils, lean and
fat fish, and probiotic supplements, and a lower consumption of bread and processed meat
was associated with xerostomia.

The strength of the present study was a relatively large sample size of 1405 adults, the
study sample covering a wide geographical and socioeconomic area in Lithuania, namely,
10 randomly selected rural/peri-urban areas one from each of the 10 counties, in addition
to the 5 biggest cities in Lithuania. Moreover, the questionnaire inquired about a variety of
diet items, covering main food categories, including those from the healthy food pyramid
and those potentially harmful for health.

The limitation was the cross-sectional study design that did not allow causal inferences,
e.g., it could not be defined whether xerostomia was a consequence of a specific diet or the
participants reporting xerostomia tended to prefer specific types of food. For that reason,
prospective studies are needed to determine the causal relationship. Furthermore, the study
questionnaire inquired about the frequency of the consumption of preselected diet items
during the past month, this may not be a true reflection of individual dietary patterns.

Our study found that participants who reported a higher consumption of oils had less
likelihood of xerostomia. There was evidence that plant-derived oils containing omega
3 fatty acids, mainly x-linolenic acid, may be valuable in the prevention and treatment of
various health disorders [15]. A randomized placebo trial performed with patients suffering
from Sjogren’s syndrome demonstrated that both receiving wheat germ oil supplements
(as placebo) and a supplement “n-3” including flaxseed oil and vitamin E contributed to an
increased salivary flow. The authors discussed that the supplementation of plant-derived
oils, presenting omega 3 fatty acids, may be beneficial for patients with autoimmune
diseases to improve their dry mouth symptoms [16]. A cross-sectional study reported that
patients with Sjogren’s syndrome were deficient in the intake of omega 3 fatty acids [17].
This finding was in line with the results of another xerostomia-related study, where the
intake of different fatty acids was tested, but only a deficiency in omega 3 fatty acids
was significantly related to xerostomia [2]. On the other hand, in the bivariate analysis,
we found that a more frequent use of cold-pressed oils was associated with xerostomia.
This may be due to the fact that, in Lithuania, cold-pressed coconut oil is commonly used.
A meta-analysis, published in 2020, reported that the use of coconut oil compared to non-
tropical vegetable oils was significantly associated with a higher DL cholesterol and could
be related with chronic diseases; thus, it may increase the risk of xerostomia [18]. Further
research is needed to understand the role of different plant-derived cold-pressed oils and
omega 3 fatty acids supplementation in the development and management of xerostomia
and autoimmune diseases.
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In our study, the lower use of carbohydrates was related to a higher likelihood of
xerostomia. In addition to this, a significant bivariate association was found between xeros-
tomia and the low consumption of bread. A similar study found that participants suffering
from Sjogren’s syndrome had a lower intake of bread compared to the control group [19].
The authors suggested that this may be due to the fact that starchy products are considered
to be dry; thus, experiencing xerostomia patients avoided them. The lower intake of bread
among participants with Sjogren’s syndrome resulted in the overall deficiency of the intake
of carbohydrates that subceeded below the recommendations [19]. More severe dry mouth
symptoms were associated with a lower intake of whole grain products as indicated by
the avoidance of certain carbohydrate-containing foods, such as cereal, rice, and pasta [20].
No association between xerostomia and other types of carbohydrates (except bread) was
observed in the bivariate analysis. This may be related to cultural food preferences, as
pasta and rice is not a part of the traditional Lithuanian cuisine. It is likely that patients
having xerostomia tend to avoid using carbohydrate-rich food, which might result in a
carbohydrate deficiency. In the case of a severe carbohydrate deficiency, saliva substitutes
may benefit, as it is known that they improve the symptoms of dry mouth and increase
swallowing ability [3]

In our study, a high-frequency consumption of lean and fat fish was related to xerosto-
mia. This finding was in line with an earlier mentioned study, which found that patients
suffering from Sjogren’s syndrome tended to eat more fish than subjects in the control
group [19]. The authors discussed that the smooth and viscous texture of fish as compared
to meat may be better tolerated by patients with xerostomia, and those suffering from
Sjogren’s syndrome and other autoimmune diseases [19]. In support, our study found
that a high proportion of participants having xerostomia reported a low consumption of
processed meat products. Additionally, a higher likelihood of xerostomia was observed
for participants with a lower consumption of proteins. This may be explained by the
preference of meat over fish in the traditional Lithuanian cuisine. More research may be
warranted to examine the association between specific protein and xerostomia.

In our study, a high-frequency consumption of probiotic supplements was associated
with xerostomia. In contrast, another cross-sectional study suggested that probiotics
may lower the risk of xerostomia as their use increases salivation [21]. Gut dysbiosis
was linked to several autoimmune diseases such as rheumatoid arthritis, systemic lupus
erythematosus, Behcet’s disease, and Sjogren’s syndrome [22]. In addition, several studies
associated Sjogren’s syndrome with the antibiotics-induced gut dysbiosis [23]. Although
we did not obtain a clear explanation, it may be that a higher consumption of probiotic
supplements in the xerostomia group was due to the need to take them after an antibiotic
treatment or in accordance with other conditions and symptoms related to gut dysbiosis.
Therefore, this result of our study should be interpreted with caution and further research
in this field is needed.

Overall, the current study showed that there was a substantial variation among our
study participants concerning the consumption of 23 selected diet items. Seemingly, ex-
periencing xerostomia did not limit the ability to eat various types of food. However, an
avoidance of and preference for some specific food categories may result in an unbalanced
diet. Therefore, patients with xerostomia could benefit from health and balanced diet
advice as it is important in maintaining good health and preventing other health conditions.
Special care should be taken to optimize the intake of high-quality carbohydrates, oils, and
proteins. Patients with difficulties in consuming sufficient amounts of proteins could be
advised to choose fish as an alternative to meat products, or salivary substitutes should be
prescribed for improving the ability to swallow more dry food products. Probiotic supple-
ments may be suggested for patients with xerostomia and gut dysbiosis-related condition,
such as autoimmune diseases. In addition, our study did not find a significant relationship
between xerostomia and the intake of important food groups, namely, vegetables and fruits,
or dairy products. Therefore, in general, xerostomia may be compatible with the ability to
maintain a balanced diet important for overall health.
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5. Conclusions

An association between xerostomia and the consumption of six diet items—cold-
pressed oils, lean and fat fish, bread, processed meat, and probiotic supplements—and
three major diet groups—carbohydrates, proteins, and oils—was observed. Longitudinal
studies are needed to validate the observed associations.

Author Contributions: 1.S., J.A. and L.S.-M. drafted the manuscript; J.A. and A.P. substantively
revised it. L.S.-M., J.A., A.P. and LS. contributed to the design of the study. LS. collected data. LS. and
L.S.-M. analyzed the data and together with J.A., interpreted it. All authors have approved the final
version of the manuscript and agreed to both be personally accountable for their own contributions
and to ensure that questions related to the accuracy or integrity of any part of the work, even ones
in which the author was not personally involved, are appropriately investigated, resolved, and the
resolution documented in the literature. All authors have read and agreed to the published version
of the manuscript.

Funding;: The study was supported by the Borrow Foundation, non-profit making organization in 8
February 2017, registration no.: 3303900, but this funding did not interfere in the design of the study,
data collection, analyses, interpretation of data, or in the writing of the manuscript.

Institutional Review Board Statement: The study was conducted according to the guidelines of the
Declaration of Helsinki, and approved by the Lithuanian Bioethical Committee (Nr. 158200-17-920-
426) and the personal data protection authority (Nr. 2R-4077).

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: The dataset analyzed during the current study is available from the
corresponding author upon reasonable request.

Acknowledgments: The authors acknowledge the Borrow Foundation for their financial support.
The publication charges for this article have been covered by a grant from the publication fund of the
UiT The Arctic University of Norway.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Villa, A; Connell, C.L.; Abati, S. Diagnosis and management of xerostomia and hyposalivation. Ther. Clin. Risk Manag. 2014, 11,
45-51. [CrossRef] [PubMed]

2. Lee, K.A; Park, J.-C.; Park, Y.K. Nutrient intakes and medication use in elderly individuals with and without dry mouths. Nutr.
Res. Pract. 2020, 14, 143-151. [CrossRef] [PubMed]

3. Nuchit, S.; Lam-Ubol, A.; Paemuang, W.; Talungchit, S.; Chokchaitam, O.; Mungkung, O.-O.; Pongcharoen, T.; Trachootham, D.
Alleviation of dry mouth by saliva substitutes improved swallowing ability and clinical nutritional status of post-radiotherapy
head and neck cancer patients: A randomized controlled trial. Support. Care Cancer 2019, 28, 2817-2828. [CrossRef] [PubMed]

4. Maeshima, E.; Furukawa, K.; Maeshima, S.; Koshiba, H.; Sakamoto, W. Hyposalivation in autoimmune diseases. Rheumatol. Int.
2012, 33, 3079-3082. [CrossRef] [PubMed]

5. Kruszka, P; O’Brian, R.J. Diagnosis and management of Sjogren syndrome. Am. Fam. Physician 2009, 79, 465-470.

6.  Stangvaltaite-Mouhat, L.; Puriené, A.; Stankeviciene, 1.; Aleksejuniene, J. Erosive Tooth Wear among Adults in Lithuania:
A Cross-Sectional National Oral Health Study. Caries Res. 2020, 54, 283-291. [CrossRef]

7. Stankeviciene, L; Puriene, A.; Mieliauskaite, D.; Stangvaltaite-Moubhat, L.; Aleksejuniene, J. Detection of xerostomia, Sicca, and
Sjogren’s syndromes in a national sample of adults. BMC Oral Health 2021, 21, 552. [CrossRef] [PubMed]

8. World Health Organization. Oral Health Surveys: Basic Methods, 5th ed.; World Health Organization: Geneva, Switzerland, 2013.

9.  Gold, E.B. The Timing of the Age at Which Natural Menopause Occurs. Obstet. Gynecol. Clin. N. Am. 2011, 38, 425-440. [CrossRef]
[PubMed]

10. Niklander, S.; Bello, C.U.A.; Veas, L.; Barrera, C.; Fuentes, F.; Chiappini, G.; Marshall, M. Risk factors, hyposalivation and impact
of xerostomia on oral health-related quality of life. Braz. Oral Res. 2017, 31, e14. [CrossRef]

11.  Van Smeden, M.; Moons, K.G.; de Groot, J.A.; Collins, G.S.; Altman, D.G.; Eijkemans, M.].; Reitsma, ].B. Sample size for binary
logistic prediction models: Beyond events per variable criteria. Methods Med. Res. 2019, 28, 2455-2474. [CrossRef]

12.  Barros, A.J.; Hirakata, V.N. Alternatives for logistic regression in cross-sectional studies: An empirical comparison of models that
directly estimate the prevalence ratio. BMC Med. Res. Methodol. 2003, 3, 21. [CrossRef]

13.  Alexander, L.K.; Lopes, B.; Ricchetti-Masterson, K.; Yeatts, K.B. ERIC Notebook. Cross-Sectional Studies, 2nd ed.; Epidemiologic

Research and Information Center (ERIC): Chapel Hill, NC, USA, 2015.

170



Nutrients 2021, 13, 4235 11of11

14.

18.

19.

20.

21.

22.

23.

Gioia, C.; Lucchino, B.; Tarsitano, M.G.; lannuccelli, C.; Di Franco, M. Dietary Habits and Nutrition in Rheumatoid Arthritis: Can
Diet Influence Disease Development and Clinical Manifestations? Nutrients 2020, 12, 1456. [CrossRef]

Mikotajczak, N.; Sobiechowska, D.A.; Tariska, M. Edible flowers as a new source of natural antioxidants for oxidative protection
of cold-pressed oils rich in omega-3 fatty acids. Food Res. Int. 2020, 134, 109216. [CrossRef]

Singh, M.; Stark, P.C.; Palmer, C.A.; Gilbard, ].P.; Papas, A.S. Effect of omega-3 and vitamin E supplementation on dry mouth in
patients with Sjogren’s syndrome. Spéc. Care Dent. 2010, 30, 225-229. [CrossRef] [PubMed]

Castrejon-Morales, C.Y.; Granados-Portillo, O.; Cruz-Bautista, I.; Ruiz-Quintero, N.; Manjarrez, I.; Lima, G.; Hernandez-Ramirez,
D.F; Astudillo-Angel, M.; Llorente, L.; Hernandez-Molina, G. Omega-3 and omega-6 fatty acids in primary Sjégren’s syndrome:
Clinical meaning and association with inflammation. Clin. Exp. Rheumatol. 2020, 38, 34-39.

Neelakantan, N.; Seah, ].Y.; van Dam, R.M. The Effect of Coconut Oil Consumption on Cardiovascular Risk Factors: A Systematic
Review and Meta-Analysis of Clinical Trials. Circulation 2020, 141, 803-814. [CrossRef] [PubMed]

Nesvold, M.B.; Jensen, ].L.; Hove, L.H.; Singh, P.B.; Young, A.; Palm, &.; Andersen, L.E,; Carlsen, M.H.; Iversen, P.O. Dietary
Intake, Body Composition, and Oral Health Parameters among Female Patients with Primary Sjogren’s Syndrome. Nutrients
2018, 10, 866. [CrossRef] [PubMed]

Quandt, S.A.; Savoca, M.R; Leng, X.; Chen, H.; Bell, R.A.; Gilbert, G.H.; Anderson, A.M.; Kohrman, T.; Arcury, T.A. Dry Mouth
and Dietary Quality in Older Adults in North Carolina. ]. Am. Geriatr. Soc. 2011, 59, 439-445. [CrossRef]

Chhabra, T.; Sanghvi, U.; Sethuraman, R. Effect of probiotics on the amount and pH of saliva in edentulous patients: A Prospective
study. J. Indian Prosthodont. Soc. 2018, 18, 277. [CrossRef]

Mendez, R.; Watane, A.; Farhangi, M.; Cavuoto, K.M.; Leith, T.; Budree, S.; Galor, A.; Banerjee, S. Gut microbial dysbiosis in
individuals with Sjégren’s syndrome. Microb. Cell Factories 2020, 19, 1-13. [CrossRef]

Moon, J.; Yoon, C.H.; Choi, S.H.; Kim, M.K. Can Gut Microbiota Affect Dry Eye Syndrome? Int. ]. Mol. Sci. 2020, 21, 8443.
[CrossRef] [PubMed]

171



Research Article

Caries

Research

Caries Res 2021;55:174-182
DOI: 10.1159/000514667

Received: June 18, 2020
Accepted: January 24,2021
Published online: March 18, 2021

Amylase Alpha 1 Gene (AMY1) Copy Number
Variation and Dental Caries Experience: A Pilot
Study among Adults in Lithuania

Lina Stangvaltaite-Mouhat®® Alina Pariené® Jolanta Aleksejanienéd

Indre Stankeviciene® Berit Tommeras?

Mohammed Al-Haroni? €

2Department of Clinical Dentistry, Faculty of Health Sciences, UiT The Arctic University of Norway, Tromsg, Norway;
bOral Health Centre of Expertise in Eastern Norway, Oslo, Norway; “Institute of Dentistry, Faculty of Medicine,
Vilnius University, Vilnius, Lithuania; dDepartment of Oral Health Sciences, Faculty of Dentistry, The University of
British Columbia, Vancouver, BC, Canada; ¢Centre for New Antibacterial Strategies, UiT The Arctic University of

Norway, Tromsg, Norway

Keywords
a-Amylase - Copy number variation - Dental caries -
Gene - Genetics

Abstract

Introduction: Genetic biomarkers have the potential to be
used in personalised dentistry for improved prevention and
decision-making in caries management. The amylase alpha
1 gene (AMY1) encodes salivary a-amylase and may be one
such biomarker. We examined the association between
AMY1 copy number variation (CNV) and dental caries experi-
ence in adults. Materials and Methods: A stratified random
sample of 193 participants from the Lithuanian National Oral
Health Survey (LNOHS) agreed to provide saliva samples and
were included in this analysis (age 35-44 years; participation
rate 43%). Information on socio-demographic and behav-
joural characteristics was taken from the LNHOS, which used
the self-administered World Health Organisation (WHO)
questionnaire. Data on fluoride levels in drinking water at
the recruitment areas was recorded based on information
provided by water suppliers. Dental caries experience was
recorded at a surface level (smooth-surface and occlusal-sur-
face decayed, missing, filled surfaces [DsMFS] score) by one

trained and calibrated examiner using WHO criteria, and
subsequently dichotomised for the statistical analyses. DNA
extracted from saliva samples was used to investigate AMY1
CNV using the QX200 droplet digital PCR system. Bivariate
and multivariable statistical analyses were employed. Re-
sults: When compared to participants with an AMY7 copy
number (CN) of 2-3, higher odds of smooth-surface D;sMFS
>14 was observed for participants with a CN of 4-5 (OR 13.3,
95% Cl 2.1-86.3), 6-9 (OR 7.0, 95% Cl 1.4-34.1), and 10-16
(OR 5.8,95% Cl 1.2-32.2). Female sex was independently as-
sociated with a smooth-surface DsMFS >14 (OR 5.7, 95% Cl
1.9-17.2). Conclusions: Our study demonstrated an associa-
tion between AMY1 CNV and high smooth-surface caries ex-
perience. Studies with larger sample sizes are needed to val-

idate this association. ©2021 5. Karger AG, Basel

Introduction

Although oral health conditions have improved dur-
ing thelast decades, dental caries remains one of the most
prevalent non-communicable diseases globally [Mar-
thaler, 2004; Marcenes et al., 2013; Kassebaum et al.,
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2017]. Disparities in oral health reflect social and eco-
nomic inequalities, with higher caries prevalence ob-
served in low- and medium-income countries [World
Health Organisation, 2003; Kassebaum et al., 2017]. Dis-
parities in the prevalence of dental caries also exist with-
in countries. Furthermore, dental caries remains a global
public health challenge, not only because of increased
longevity, but also because the cost of treatment of the
consequences of caries imposes a substantial economic
burden on individuals and governments [Peres et al.,
2019]. Although the aetiology of dental caries is multifac-
torial (with host-related factors such as diet, oral health
behaviours, exposure to fluoride, and oral microbiofilm),
caries is mainly preventable [World Health Organisa-
tion, 2003].

With the emergence of personalised medicine, it would
be prudent to identify individual diversity in genetic fac-
tors related to caries. Such information may assist dental
healthcare providers to identify high-risk subjects and
tailor preventive approaches to optimise oral health. Sev-
eral reviews have presented evidence of dental caries-as-
sociated genetic variations related to enamel formation,
immunological response, or the composition of saliva
[Shuler, 2001; Vieira et al., 2014]. In recent years, cutting-
edge technology has led to an expanded understanding of
the complexity of the human genome and substantial in-
ter-individual variability. Copy number variation (CNV)
has been linked to susceptibility in several diseases in hu-
mans.

One of the most abundant proteins in human saliva
(accounting for around 50%) is a-amylase, encoded by
the amylase alpha 1 gene (AMY1) which is located in a
gene cluster on 1p21 [Noble, 2000; Ooi et al., 2017].
AMYT has an extensive CNV, ranging from 2 to 16 cop-
ies. A previous study reported that changes in copy num-
ber (CN) correspond to changes in a population’s diet;
populations with high carbohydrate consumption had a
higher CN on average than those with a low carbohydrate
consumption [Perry et al., 2007]. CN'V has also been pos-
itively correlated with salivary a-amylase levels [Perry et
al,, 2007; Mandel et al., 2010; Falchi et al., 2014] and en-
zyme activity [Mandel etal., 2010]. a-Amylase playsarole
in the partial digestion of dietary starch and glycogen. It
is found in the dental pellicle [Hannig et al., 2004] and
binds to several oral Streptococci spp. [Rogers et al., 2001],
but its precise role is still not clear [Oppenheim et al.,
2007; Scannapieco et al., 1993]. Interactions of salivary
a-amylase with bacteria and bacterial enzymes in the me-
tabolism of carbohydrates, such as modulation of the for-
mation of glucan and the adherence of oral micro-organ-

Association between AMYI Gene and
Caries

isms at the tooth surface, may indicate that amylase is an
important enzyme in caries initiation [Vacca-Smith etal.,
1996; Hannig et al., 2005; Bowen and Koo, 2011; Boehlke
etal., 2015].

Even though genome-wide studies on dental caries
have not identified an association between the genomic
region where AMY1 is located and dental caries [Wang et
al., 2012; Shaffer et al., 2013; Zeng et al., 2013; Govil et al.,
2018; Orlova et al., 2019; Shungin et al., 2019], as early as
1959, Goodman et al. [1959] showed that a-amylase ac-
tivity is hereditary and suggested that it is related to high-
er dental caries experience in a twin study. However,
there is a lack of studies on how individual differences in
AMYI CNV affect caries experience and whether AMY1
CNV could be used as a genetic biomarker for patients
with a high caries risk. As the discussion of the utility of
genetic biomarkers in personalised dentistry for im-
proved caries prevention and management is ongoing
[Kornman and Polverini, 2014], the aim of this study was
to examine the association between AMY1 CNV and den-
tal caries experience in adults. The hypothesis was that
AMY1CNV isassociated with dental caries on the smooth
and occlusal surfaces.

Material and Methods

Design and Participants

A random, stratified sample of 450 individuals aged 35-44
years from 15 geographic locations (the 5 biggest cities and 10 ran-
domly selected periurban/rural areas, one from each of the 10 Lith-
uanian counties) were invited to participate in the Lithuanian Na-
tional Oral Health Survey (LNOHS). Of the 354 who agreed to
participate, 193 agreed to provide saliva samples and were includ-
ed in this gene-centric association study (a 43% participation rate).
The participants were unrelated, healthy, and had regular access to
dental care.

Socio-Demographic and Behavioural Characteristics

Information about almost all socio-demographic and behav-
ioural characteristics was taken from the LNOHS, which used the
self-administered “Oral health questionnaire for adults” developed
by the World Health Organisation (WHO) [World Health Organ-
isation, 2013]. Socio-demographic characteristics included age,
sex, education, and fluoride level in drinking water. Education was
categorised into 3 groups: secondary school or less, college/univer-
sity <4 years, and university 4 years or more. The fluoride levels in
the drinking water of the 15 geographic locations were not taken
from LNOHS data. They were recorded based on information pro-
vided by the water suppliers and dichotomised with a cut-off point
of ppm 1. Behavioural characteristics included questions about the
frequency of consumption of sugar-containing foods and of tooth-
brushing, and the last dental visit. Frequency of consumption of
sugar-containing foods was calculated based on responses to 8
questions, each of which presented a different sugar-containing
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food or drink. Participants then reported their consumption of
these items on a 6-level scale (rarely/never, several times a month,
once a week, several times a week, every day, or several times a
day). Levels 1-4 were collapsed and scored as 1; levels 5-6 were
collapsed and scored as 2. These scores were then combined into a
total score that could range from 8 to 16. Based on that score, par-
ticipants were categorised as having a low (score 8) or moderate/
high (score 9-16) consumption of sugar-containing foods. Simi-
larly, frequency of tooth-brushing was grouped into twice a day or
more and once a day or less, and the last dental visit into >12
months ago or <12 months ago.

Dental Caries Experience

Dental caries experience was assessed at a surface level (de-
cayed, missing, filled surfaces [D;MFS] score) by one trained and
calibrated examiner (L.S.). The intra-oral examination took place
in a dental chair, using a dental light source, a probe, and an oral
mirror. The D;MFS score was registered based on WHO criteria
[World Health Organisation, 2013], and third molars were also
included. For D3, M, and F surfaces, the intra-class correlation co-
efficient was 1.00, 0.99, and 1.00, respectively. This level of intra-
examiner agreement was considered satisfactory. The D;MFS
score was computed separately for smooth (consisting of proxi-
mal, buccal, and oral surfaces) and occlusal surfaces, as it has been
shown that genetics may influence the development of carious le-
sions on different surfaces in varying ways [Zeng et al., 2013]. The
cut-off point for the smooth-surface and occlusal-surface D;MFS
scores was 14 and 9, respectively.

AMY1 Copy Number

Collection of Saliva Samples and DNA Isolation

Unstimulated saliva samples were collected for 5 min following
the oral examination using 50-mL tubes (Falcon®, UK) and then
stored in -20 °C freezers for further analyses. Briefly, for DNA ex-
traction, a total of 600 uL from each saliva sample was placed in a
2-mL tube before being centrifuged for 5 min at 20,000 g to pellet
cells. The supernatant was then discarded and the pellet captured.
The QIAamp DNA Mini Kit (Qiagen, Heidelberg, Germany) and
QIAcube (Qiagen, Hilden, Germany) automated system with a
preprogrammed protocol was used to extract DNA according to
the manufacturer’s instructions with slight modifications. The ex-
tracted DNA was eluted in 100 pL in 10 mM Tris buffer. The qual-
ity and yield of the extracted genomic DNA were analysed by aga-
rose gel electrophoresis before determining the DNA concentra-
tion with the Qubit 3.0 fluorometer (Life Technologies, CA, USA)
according to the manufacturer’s instructions.

Droplet Digital PCR and Analysis

The extracted DNA was used to examine AMYI CNV in study
subjects using the QX200 Droplet Digital PCR (ddPCR) system
(Bio-Rad, Pleasanton, CA, USA). Each ddPCR reaction consisted
of 10 pL of Supermix for probes with no dUTP (Bio-Rad), 1 L of
human AMY1 assay (dHsaCP1000594: 900 nM primers and 250
nM FAM probe; Bio-Rad), 1 pL of human AP3BI assay (dH-
saCP1000001: 900 nM primers and 250 nM HEX probe; Bio-Rad),
0.5 uL BsuRI restriction enzyme (10x), 1 pL of DNA (containing
100 ng of DNA), and 8.5 puL of molecular biology-grade water. The
22 pL of the ddPCR reaction mix was used to generate droplets us-
ing the droplet generator (Bio-Rad). A total of 40 uL of reaction
mix was transferred into a 96-well plate and then sealed with
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pierceable foil using a PX1 PCR sealer (Bio-Rad) before being in-
cubated for 30 min at 37 °C for enzymatic digestion. The plate was
then transferred to a deep-well C1000 Touch™ thermocycler (Bio-
Rad) for amplification as follows: activation step at 95°C for 10
min, 95°C for 30 s (x40), 58 °C for 1 min (x40), and a final deac-
tivation step at 98 °C for 10 min before the plate was held at 12°C
indefinitely. After PCR amplification, a droplet reader (Bio-Rad)
was used to detect fluorescence, i.e., FAM or HEX, and to assign
droplet status as positive or negative. A negative control (nuclease-
free water) was included in the run. Two positive controls repre-
senting high and low CN were included in the run as well. The
positive control with high CN is known to have 14 diploid copies
of AMY1 (NA18972, NHGRI Sample Repository for Human Ge-
netic Research, Coriell Institute for Medical Research, Camden,
NJ, USA) while the positive control with low CN is known to have
6 diploid copies of AMYI (NA18956, NHGRI Sample Repository
for Human Genetic Research).

ddPCR results were analysed using QuantaSoft™ Analysis Pro
software v1.0. The software was used to determine the AMYI CN
of each study subject based on the ratio between AMY] signals de-
tected in the QX200 system and those detected for the AP3BI ref-
erence gene (2 diploid copies) to calculate AMYI CNV. Partici-
pants were then categorised by CN, based on the ddPCR results:
AMY1 CN 2-3, AMYI CN 4-5, AMY1 CN 6-9, and AMYI CN
10-16, based on inflection points of distribution.

Statistical Analyses

Statistical analyses were performed employing the Statistical
Package for the Social Sciences (SPSS v26.0, IBM, Armonk, NY,
USA). The x* test, ¢ test, and Kruskal-Wallis test were used to com-
pare the socio-demographic and behavioural characteristics of
participants from different AMY1 CN groups, and between the
participants with a smooth-surface DsMFS <14 (low) and a
smooth-surface D;MFS >14 (high) as well as between those with
an occlusal-surface D;MFS <9 (low) and an occlusal-surface
DsMES >9 (high).

Univariable and multivariable binary logistic regression analy-
ses were used to identify associations between smooth-surface car-
ies experience and AMY1 CNV. Linear regression could not be
used, as D;MFS was not normally distributed even after the LN
normalisation procedure. The assumption of multicollinearity
(tolerance, VIF values) was not violated in the multivariable bi-
nary logistic regression model [Field, 2009]. The Hosmer-Leme-
show goodness-of-fit statistic yielded p > 0.05 and Nagelkerke R?
was recorded [Field, 2009]. The level of significance was set at p =
0.05 and odds ratios [ORs] are presented with their 95% confi-
dence intervals [CIs].

The power of the study was between 77 and 88%, based on an
avalue of 5%, ORs between 6 and 13, 83% of exposed controls, and
a control/case ratio of 0.2.

Results

Of the 193 participants, 115 (60%) were females and
78 (40%) were males. AMY1 CN varied between 2 and 16
(median 6, mean 7.1, and SD 2.9). The mean smooth-
surface D;MFS was 33.1 (SD 19.5, median 29, and range
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Table 1. Dental caries experience (D;MFS score) and socio-demographic and behavioural characteristics of par-

ticipants, stratified by AMY1 copy number

AMY]1 copy number

2-3 4-5 6-9 10-16

Dental caries experience (outcomes)

Smooth-surface D;MFS* n=10 n=>52 n=_87 n=44
Mean (SD) 25.1(23.1) 35.8(18.9) 31.4(18.3) 35.1(21.5)
Median (range) 14.5 (57) 33.5(77) 27 (78) 35(88)
<14 5(50) 3(6) 14 (16) 8(18)
>14 5(50) 49 (94) 73 (84) 36 (82)

Occlusal-surface DsMFS n=10 n=>52 n=287 n=44
Mean (SD) 11.8 (4.4) 13.6 (4.0) 12.2(4.2) 13.3 (4.5)
Median (range) 11.5(13) 14 (15) 13 (16) 14.5 (18)
<9 3(30) 8(15) 28(32) 10 (23)
>9 7 (70) 44 (85) 59 (68) 34(77)

Socio-demographic characteristics

Age, years n=10 n=>52 n=287 n=44
Mean (SD) 38.3(2.6) 40.0 (2.6) 39.2(2.9) 38.7(2.6)

Sex n=10 n=52 n=87 n=44
Female 6 (60) 34 (65) 50 (57.5) 25 (57)
Male 4 (40) 18 (35) 37 (42.5) 19 (43)

Education n=10 n=50 n=_85 n=44
Secondary school or less 3(30) 18 (36) 29 (34) 11 (25)
College/university <4 years 3(30) 15 (30) 39 (46) 25 (57)
University 4 years or more 4 (40) 17 (34) 17 (20) 8(18)

Fluoride level in drinking water n=10 n=>52 n=87 n=44
ppm <1 8 (80) 44 (85) 79 (91) 42 (95)
ppm >1 2(20) 8 (15) 8(9) 2(5)

Behavioural characteristics

Consumption of sugar-containing foods' n=10 n=43 n=72 n=38
Moderate/high 4 (40) 28 (65) 39 (54) 24 (63)
Low 6 (60) 15 (35) 33 (46) 14 (37)

Frequency of tooth-brushing n=10 n=>52 n=286 n=42
Twice a day or more 5 (50) 28 (54) 40 (46.5) 24 (57)
Once a day or less 5(50) 24 (46) 46 (53.5) 18 (43)

Last dental visit n=10 n=>52 n=285 n=44
More than 12 months ago 5 (50) 14 (27) 26 (31) 11 (25)
12 months ago or less 5(50) 38 (73) 59 (69) 33 (75)

Values express 71 (%), unless otherwise indicated. DsMFS, decayed, missing, filled surfaces. * p < 0.05 according

to Kruskal-Wallis test.

! Participants reported their consumption of 8 items of sugar-containing foods on a 6-level scale (rarely/never,
several times a month, once a week, several times a week, every day, several times a day). Levels 1-4 were collapsed
and scored as 1; levels 5-6 were collapsed and scored as 2. These scores were then combined into a total score
that could range from 8 to 16. Based on this score, participants were categorised as having a low (score 8) or
moderate/high (score 9-16) consumption of sugar-containing foods.

0-92), while the mean occlusal-surface D;MFES was 12.8
(SD 4.2, median 13, and range 1-20). Participants with a
higher AMYI CN had a high mean smooth-surface
D;MFS score (Table 1). More females than males, and
more participants who reported that their last dental vis-
it was <12 months ago had a high smooth-surface and

Association between AMY1 Gene and
Caries

occlusal-surface caries experience (D;MFS >14 and
D;MES >9, respectively; Tables 2, 3).

According to the univariable binary logistic regression
analysis, participants with higher AMYI CN (AMYI CN
4-5, AMYI CN 6-9,and AMY1 CN 10-16 vs. AMYI1 CN
2-3) had increased odds of a smooth-surface D;MFS >14.
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Table 2. Genetic information, socio-demographic and behavioural
characteristics of participants, stratified by low (D;MFS <14) and
high (D;MFS >14) smooth-surface dental caries experience

Table 3. Genetic information and socio-demographic and behav-
ioural characteristics of participants, stratified by low (D;MFS <9)
and high (D;MFS >9) occlusal-surface dental caries experience

D;MFS <14 D;MFS >14

DsMES <9 D3MES >9

Genetic information

Genetic information

AMY]1 copy number* n=30 n=163 AMY1 copy number n=49 n=144
2-3 5(17) 5(3) 2-3 3(6) 7 (5)
4-5 3 (10) 49 (30) 4-5 8(16) 44 (31)
6-9 14 (47) 73 (45) 6-9 28 (57) 59 (41)
10-16 8(26) 36 (22) 10-16 10 (21) 34(23)
Socio-demographic characteristics Socio-demographic characteristics
Age, years n=30 n=163 Age, years n=49 n=144
Mean (SD) 38.7(2.8) 39.3(2.7) Mean (SD) 39.1(2.9) 39.3(2.7)
Sex* n =30 n=163 Sex* n=49 n=144
Female 10 (33) 105 (64) Female 21 (43) 94 (65)
Male 20 (67) 58 (36) Male 28 (57) 50 (35)
Education n=29 n =160 Education n=48 n=141
Secondary school or less 10 (34) 51(32) Secondary school or less 17 (35) 44 (31)
College/university <4 years 13 (45) 69 (43) College/university <4 years 21 (44) 61 (43)
University >4 years 6(21) 40 (25) University >4 years 10 (21) 36 (26)
Fluoride level in drinking water n=30 n=163 Fluoride level in drinking water n=49 n=144
ppm <1 27(90) 146 (90) ppm <1 42(86)  131(91)
ppm >1 3(10) 17 (10) ppm >1 7 (14) 13 (9)
Behavioural characteristics Behavioural characteristics
Consumption of sugar-containing n=26 n=137 Consumption of sugar-containing foods' n=43  n=120
foods' Moderate/high 26 (61) 69 (58)
Moderate/high 16 (62) 75 (58) Low 17 (39) 51 (42)
Low 1(38) 56 (42) Frequency of tooth-brushing n=48 n=142
Frequency of tooth-brushing n=29 n=161 Twice a day or more 21 (44) 76 (54)
Twice a day or more 11 (38) 86 (53) Once a day or less 27 (56) 66 (46)
Once a day or less 18 (62) 75 (47) Last dental visit* n=48 n=143
Last dental visit* n=29 n=162 More than 12 months ago 18 (38) 38(27)
More than 12 months ago 14 (48) 42 (26) 12 months ago or less 30(62) 105(73)
12 months ago or less 15 (52) 120 (74)

Values express n (%), unless otherwise indicated. D;MFS, de-
cayed, missing, filled surfaces score. * p < 0.05 according to the X test.

! Participants reported their consumption of 8 items of sugar-
containing foods on a 6-level scale (rarely/never, several times a
month, once a week, several times a week, every day, several times a
day). Levels 1-4 were collapsed and scored as 1; levels 5-6 were col-
lapsed and scored as 2. These scores were then combined into a total
score that could range from 8 to 16. Based on this score, participants
were categorised as having a low (score 8) or moderate/high (score
9-16) consumption of sugar-containing foods.

Values express 7 (%), unless otherwise indicated. D;MES, de-
cayed, missing, filled surfaces score. * p < 0.05 according to the x*
test.

! Participants reported their consumption of 8 items of sugar-
containing foods on a 6-level scale (rarely/never, several times a
month, once a week, several times a week, every day, several times
a day). Levels 1-4 were collapsed and scored as 1; levels 5-6 were
collapsed and scored as 2. These scores were then combined into
a total score that could range from 8 to 16. Based on this score,
participants were categorised as having a low (score 8) or moder-
ate/high (score 9-16) consumption of sugar-containing foods.

This association remained significant after adjustment
for socio-demographic and behavioural factors (Table 4).
When compared to participants with AMY1 CN 2-3, the
odds for high smooth-surface caries experience were 13
times greater in participants with AMY1 CN 4-5 (OR
13.3, 95% CI 2.1-86.3); AMYI CN 6-9 and AMYI1 CN
10-16 also increased these odds (OR 7.0, 95% CI 1.4-34.1
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and OR 5.8, 95% CI 1.2-32.2, respectively; Table 4). No
statistically significant association was observed between
occlusal-surface dental caries experience and AMY1 CN
(Table 4). Female sex was independently associated with
high smooth-surface and occlusal-surface DsMFS scores
(OR 5.7, 95% CI 1.9-17.2 and OR 2.8, 95% CI 1.2-6.2,
respectively; Table 4).
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Table 4. Odds ratios (ORs) and 95% confidence intervals (Cls) for the association between smooth-surface and
occlusal-surface dental caries experience (decayed, missing, filled surfaces [D;MFS] score) and AMY1 copy num-
ber according to univariable and multivariable binary logistic regression analyses

Characteristics Smooth-surface caries experience  Occlusal-surface caries experience
crude OR adjusted OR crude adjusted OR
(95% CI) (95% CI) OR (95% CI)  (95% CI)
(n=163) (n=163)
AMY1 copy number
2-3 1 1 1 1
4-5 16.3 (3.0-89.6)  13.3(2.1-86.3) 24(0.5-11.1)  1.5(0.3-7.9)
6-9 5.2 (1.3-20.4) 7.0 (1.4-34.1) 0.9 (0.2-3.8) 0.8 (0.2-6.5)
10-16 4.5(1.1-19.3) 5.8(1.1-32.2) 1.5(0.3-6.7) 1.2 (0.2-6.5)
Age, years
Continuous 1.1(0.9-1.3)  1.1(0.9-14) 11(0.9-1.1)  1.1(0.9-12)
Sex
Male 1 1 1 1
Female 3.6 (1.6-8.3) 5.7 (1.9-17.2) 2.7 (1.6-4.5) 2.8(1.2-6.2)
Education
Higher, 4 years or more 1 1 1 1
Higher, <4 years 0.6 (0.3-1.3) 0.6 (0.2-2.0) 0.8 (0.4-1.8) 0.7 (0.3-2.0)
Secondary school or less 1.0 (0.4-2.3) 1.1 (0.3-4.4) 0.9 (0.4-1.5) 0.9 (0.3-2.5)
Fluoride level in drinking water
ppm<1 1 1 1 1
ppm =1 0.9 (0.3-3.4) 1.6 (0.3-7.2) 1.5(0.7-3.3) 2.5(0.8-7.9)
Consumption of sugar-containing foods'
Moderate/high 1 1 1 1
Low 0.9 (0.4-2.0) 0.6 (0.2-1.7) 1.2(0.7-2.1) 0.8 (0.4-1.7)
Frequency of tooth-brushing
Twice a day or more 1 1 1 1
Once a day or less 1.9 (0.8-4.2) 1.2 (0.4-3.3) 0.8 (0.5-1.4) 1.0 (0.5-2.3)
Last dental visit
More than 12 months ago 1 1 1 1
12 months ago or less 0.4 (0.2-0.8) 0.5(0.2-1.4) 0.5 (0.3-0.9) 0.8 (0.3-1.6)
Nagelkerke R? =0.260 R2=0.118

! Participants reported their consumption of 8 items of sugar-containing foods on a 6-level scale (rarely/nev-
er, several times a month, once a week, several times a week, every day, several times a day). Levels 1-4 were col-
lapsed and scored as 1; levels 5-6 were collapsed and scored as 2. These scores were then combined into a total
score that could range from 8 to 16. Based on this score, participants were categorised as having a low (score 8)
or moderate/high (score 9-16) consumption of sugar-containing foods.

Discussion

To the best of our knowledge, this is the first study to
investigate the association between AMYI CNV and den-
tal caries experience. Participants with higher AMY1 CN
had increased odds of a mean smooth-surface D;MFS
score >14. No such association was observed between oc-
clusal-surface D;MFS score and AMY1 CN. It has been
suggested that genetic factors may have different effects
on pit-and-fissure caries and smooth-surface caries in
both the primary [Shaffer et al., 2012] and permanent
dentition [Zeng et al., 2013]; our findings are thus in line

Association between AMY1 Gene and
Caries

with these studies. Female sex was positively associated
with high smooth-surface and occlusal-surface D;MFS
scores. Genetic susceptibility to caries has been demon-
strated to be sex-dependent [Shaffer et al., 2015]. Since
AMY] islocated on 1p21, and no significant difference in
AMY1 CN was found between the 2 sexes, it is reasonable
to believe that the high smooth-surface and occlusal-sur-
face dental caries experience observed among females
might be mainly due to hormones, pregnancy, reproduc-
tive life history, culture-related lifestyle, and higher den-
tal treatment experience [Lukacs and Largaespada, 2006;
Lukacs, 2011]. In addition, female sex has been shown to
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predict lower salivary flow, which is an important factor
for caries susceptibility [Galvao-Moreira et al., 2018].

We used saliva samples and ddPCR to quantify the in-
dividual AMYI CNV. It has been previously shown that
AMY]I CN does not vary significantly across different bi-
ological samples, such as blood, saliva, and buccal cells,
when quantified using ddPCR [Ooi et al., 2017]. In this
study, AMY1 CN varied between 2 and 16, with a median
of 6, which is in line with a previous study that deter-
mined AMYI CN in humans [Perry et al., 2007].

In this study, dental caries phenotype was indicated by
smooth-surface and occlusal-surface dental caries experi-
ence (D;MFS) separately. Only one examiner performed
clinical examinations, and the intra-examiner reliability
was 1.00, 0.99, and 1.00 for D3, M, and F surfaces, respec-
tively, which was considered satisfactory. Previous studies
have discussed the difficulties in choosing the best defini-
tion of dental caries phenotype, because caries experience
is cumulative and substantially associated with dental
treatment experience [Vieira et al,, 2014]. Missing and
filled teeth/surfaces are included in the index, and scores
for these components might reflect more frequent utilisa-
tion of dental services and caries management traditions
that focus on treatments [Bertea et al., 2007; Lukacs, 2011].
On the other hand, using only the decayed teeth/surfaces
component of the DMF index might be insufficient to re-
flect the true history of caries experience. The DMF index
is the most commonly used measurement of dental caries,
and therefore it was used in this study [Weber et al., 2018;
World Health Organisation, 2013]. Misclassification bias
could have been introduced, as no non-cavitated caries le-
sions were recorded and radiographs were not available.

Hereditary influence seems to be more pronounced in
the primary than the permanent dentition [Wang et al.,
2010]. Our participants had permanent dentitions and
were older (35-44 years), when the manifestation of car-
ies could have been more influenced by lifestyle than in
younger individuals, in whom genetics might play a more
substantial role. However, we addressed these limitations
by recording several socio-demographic and behavioural
factors that are known to be caries-related determinants,
and by adjusting our analyses for these variables.

Even though the calculated power of this pilot study
was between 77 and 88%, wide Cls indicate a relatively
small sample size. The findings therefore need to be vali-
dated in studies with larger sample sizes. If a relationship
between AMYI CNV and caries experience is established,
it could facilitate caries prevention and the management
of high-risk patients, making the treatment plan easier for
both dental healthcare providers and patients.

180 Caries Res 2021;55:174-182
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The findings of our pilot study, which showed an as-
sociation between AMYI CNV and dental caries experi-
ence, may shed a new light on the link between dental
caries and obesity. Indeed, several studies have reported
that AMY1 CN is associated with obesity [Falchi et al.,
2014; Mejia-Benitez et al., 2015; Viljakainen et al., 2015;
Marcovecchio et al., 2016; Pinho et al., 2018], although
there is debatable evidence on the relationship between
dental caries and obesity. Two systematic reviews and
meta-analyses found a significant relationship between
obesity and dental caries in children from high-income
countries [Hayden et al., 2013; Chen et al., 2018]. In con-
trast, a recent study of Australian adults found that, when
adjusted for confounders, the association between over-
weight/obesity and dental caries disappeared [Barrington
et al,, 2019]. Future studies should address possible con-
founders in this association, including individual AMY1
CNV.

To conclude, our study demonstrated an association
between individual AMYI CNV and smooth-surface
dental caries experience. Studies with larger sample sizes
are needed to validate this association.
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Abstract

Introduction: Erosive tooth wear has a multifactorial origin,
where multiple risks contribute to its initiation and subse-
quent progression. The prevalence of tooth wear varies
among countries; therefore, national studies are needed to
examine the prevalence of this condition and its associated
determinants. Materials and Methods: A sample of this na-
tional study included a total of 1,397 adults (response rate of
52%). Severity and number of teeth with erosive tooth wear,
caries experience (DsMFS), and fluorosis were assessed clini-
cally. A self-reported questionnaire inquired about sociode-
mographics, oral health behavior, diet, and general health.
Fluoride levels in drinking water at the recruitment areas
were also recorded. Data were analyzed by bivariate and
multivariate methods. Results: The prevalence of erosive
tooth wear in enamel and dentin combined was 59% among
35- to 44-year-old, 75% among 45- to 54-year-old, 70%

among 55- to 64-year-old, and 66% among 65- to 74-year-
old males. The prevalence among females in the respective
age groups was 44, 60, 63, and 59%. Erosive tooth wear in
enamel was associated with a lower fluoride level (<1 ppm)
in the drinking water (OR 2.1, 95% Cl 1.1-4.2). Erosive tooth
wear in dentin was positively associated with male gender
(OR 1.7, 95% Cl 1.1-2.5), periurban/rural residency (OR 1.6,
95% CI 1.1-2.4), older age (OR 1.6, 95% Cl 1.3-1.9), presence
of reflux (OR 3.3,95% Cl 1.0-10.9), and negatively with high-
er D3MFS scores (OR 0.7, 95% Cl 0.5-0.9). Conclusions: The
prevalence of erosive tooth wear in enamel and dentin was
relatively high in Lithuania; the erosive tooth wear in enam-
eland dentin combined was 52% among 35- to 44-year-olds,
68% among 45- to 54-year-olds, 67% among 55- to 64-year-
olds, and 63% among 65- to 74-year-olds. Lower fluoride lev-
el in drinking water was associated with erosive tooth wear
in enamel. Male gender, residency in periurban/rural areas,
older age, and presence of acid reflux were associated with
higher odds, while higher D;MFS scores were associated
with lower odds for erosive tooth wear in dentin. These re-
sults can be used to plan dental public health prevention.
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Introduction

Erosive tooth wear, which is defined as softening of
tooth hard tissues due to extrinsic and intrinsic acids with
a subsequent loss of mineral structure due to mechanical
forces, is often called a 21st-century challenge [Lussi and
Ganss, 2014]. Approximately one third of the population
in industrialized countries presents with dental erosive
tooth wear; additionally, this condition seems to be rising,
with prevalence rates in different countries varying from
3 to 100% [Van’t Spijker et al., 2009; Bartlett et al., 2013;
Isaksson et al., 2014; Jaeggi and Lussi, 2014].

Erosive tooth wear has a multifactorial etiology that
usually coexists with other types of tooth wear [Shellis
and Addy, 2014]. Consumption of acidic foods and bev-
erages [Bartlett et al., 2011], intensive tooth brushing
[Bardolia et al., 2010; Olaide Savage et al., 2018], acid re-
flux and recurrent vomiting [Bartlett et al., 2013], and so-
ciodemographic variables like residing in a rural area
[Bartlett et al., 2013] were associated with a higher preva-
lence of erosive tooth wear [Lussi and Ganss, 2014], while
fluorides may have a preventive effect against erosive
tooth wear [Lussi et al., 2019]. Products containing tita-
nium or stannous fluorides are reported to be the most
effective in the prevention of erosive tooth wear by mak-
ing the tooth surfaces more resistant to acids [Huysmans
etal., 2014]. However, fluorides seem to be less beneficial
in preventing erosive tooth wear than dental caries, as for
preventing erosive tooth wear the fluoride concentration
needs to be higher or its application more frequent [Mag-
alhdes et al,, 2011]. An epidemiological study demon-
strated that fluoridated water was associated with a lower
prevalence of erosive tooth wear [Bardsley et al., 2004].

One previous Lithuanian study examined regular
swimmers and found a 25% prevalence of dental erosive
tooth wear among 12- to 17-year-olds and 50% among
18- to 25-year-old individuals [Zebrauskas et al., 2014].
There were no previous national Lithuanian studies that
examined the prevalence of erosive tooth wear in middle-
aged and older adults.

Therefore, the present study aimed to examine the
prevalence of erosive tooth wear and its potential deter-
minants in a representative Lithuanian sample of the gen-
eral adult population.

Material and Methods
Study Design and Participants

The current cross-sectional study, conducted as part of the
Lithuanian National Oral Health Survey, included a stratified ran-
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dom sample of 35- to 74-year-olds and was carried out in the 5
largest Lithuanian cities and 10 randomly selected periurban/rural
areas, in one of each of the 10 Lithuanian counties. The necessary
minimum sample size was calculated to be around 300 for each age
group. The following age groups were chosen based on the World
Health Organization (WHO) recommendations: 35-44, 45-54,
55-64, and 65-74 years old. Due to a planned stratified random
sampling, the calculated number of participants was multiplied by
a design effect of 1.5 [Naing et al., 2006], and as we expected a 50%
recruitment rate [Skudutyte et al., 2000]; the sample size was in-
creased to 900 subjects per age group. In total, 1,397 (462 males
and 935 females) agreed to participate, resulting in a 52% response
rate.

Questionnaire

The participants completed the WHO Oral Health Question-
naire for Adults [World Health Organization, 2013]. Besides, in-
formation about the presence of systematic diseases and dry mouth
was also collected. The questionnaire was translated from English
to an official Lithuanian language and two minority languages
(Russian and Polish) - and then back to English - by two indepen-
dent individuals. Any inconsistencies were discussed and subse-
quently revised. The questionnaire was piloted in 10 adults who
were not included in the main study.

Several potential determinants of tooth wear (presented in the
suppl. material; for all online suppl. material, see www.karger.
com/doi/10.1159/000509872) were selected based on the proposed
erosive tooth wear model [Lussi and Ganss, 2014]. Sociodemo-
graphic characteristics included age, education, and residency.
Oral health behaviors included tooth brushing frequency and the
use of fluoridated toothpaste. The diet assessment included the
consumption of fruits, juices, and soft drinks. General health had
two assessments: the presence of reflux and dry mouth. The fluo-
ride levels in drinking water at the recruitment areas were record-
ed based on the information provided by the water suppliers.

Clinical Examination

Participants were clinically examined in the dental operatories
of public health care institutions. The severity of erosive tooth wear
and the number of teeth affected by this condition were evaluated
based on the diagnostic criteria suggested by Lussi [1996] employ-
ing the WHO index [World Health Organization, 2013]. The di-
agnostic criteria for occlusal surfaces were rounded cusps, grooves,
and restorations located above the adjacent tooth surface. The di-
agnostic criteria for facial and oral surfaces were concavities or
flattened convex areas, the width of the defect exceeding the depth,
intact enamel along the gingival margin, and undulating borders.
For differential diagnosis of attrition, the occlusion has been
checked for corresponding features of opposing teeth. The diagno-
sis of erosive tooth wear was confirmed by the history of reflux
and/or acidic diet. If there was a doubt that wear was not of erosive
origin, for example, there was no history of reflux and/or acidic
diet, such a tooth was not considered as having signs of erosive
tooth wear. All teeth, including third molars, were examined, and
erosive tooth wear was recorded at a subject level assigning a par-
ticipant the most severe score detected. A score of “0” was allo-
cated if there was no indication of erosive tooth wear, “1” if at least
one tooth on any surface showed signs of erosive tooth wear in
enamel, “2” if at least one tooth on any surface showed signs of
erosive tooth wear in dentin, and “3” if at least one tooth had ero-
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Table 1. Characteristics of participants and erosive tooth wear distribution in different age groups stratified by gender

Characteristics of 35-44 years 45-54 years 55-64 years 65-74 years
participants males females males females males females males females
(n=130), (n=224), (n=104), (n=207), (n=112), (n=250), (n=116), (n=254),
n (%) n (%) (%) n (%) n (%) n (%) n (%) n (%)

Outcome

ETW 130* 222 104* 206 112 249 115 253
No signs 54 (41) 124 (56) 26 (25) 82 (40) 34 (30) 92 (37) 39(34) 103 (41)
In enamel 37 (29) 56 (25) 27 (26) 56 (27) 8(7) 47 (19) 6(5) 27 (11)
At least one lesion in dentin 38 (29)* 40 (18) 47 (45 66 (32) 63 (56)* 103 (41) 63(55)  115(45)
At least one pulp involvement 1(1) 2(1) 2(1) 7(7) 7(3) 7(6) 8(3)

Teeth with signs of ETW 1,277** 1,403 1,213% 1,677 1,125 2,208 1,177 1,868
Mean (SD) 16.6 (5.9) 14.3(6.3) 15.6 (6.1) 13.5(6.1) 14.4 (6.7) 13.9 (6.1) 10.2 (9.8) 7.4(7.6)
Median (range) 17 (26) 14 (28) 15.5 (30) 14 (27) 15 (25) 14 (27) 10.5 (32) 6(28)

Sociodemographic characteristics

Education 128* 217 99* 201 109* 241 111 239
Secondary school or less 56 (44) 46 (21) 57 (58) 62 (31) 60 (55) 98 (41) 54 (49) 118 (49)
College less than 4 years 45 (35) 116 (54) 31(31) 114 (57) 46 (42) 132 (55) 53 (48) 114 (48)
College 4 years or more 27 (21) 55 (25) 11 (11) 25(12) 3(3) 11 (4) 4(3) 7(3)

Residency 130* 224 104* 207 112 250 116 253
Utban 120 (92) 168 (75) 82 (79) 126 (61) 70 (62) 164 (66) 91(78) 178 (70)
Periurban/rural 10(8) 56 (25) 22(21) 81 (39) 42 (38) 86 (34) 25(22) 75 (30)

Fluoride level in drinking water 130 224 104 207 112 250 116 254
<1 ppm 121 (93) 198 (88) 95 (91) 181 (87) 100 (89) 201 (80) 96 (83) 204 (80)
>1 ppm 9(7) 26(12) 9(9) 26 (13) 12 (11) 49 (20) 20 (17) 50 (20)

Oral health behavior

Toothbrushing frequency 129* 222 104* 204 111* 245 115% 250
Twice a day or more 51 (40) 136 (61) 29 (28) 128 (63) 37(33) 132 (54) 38(33) 133 (53)
Once a day or less 78 (60) 86 (39) 75(72) 76 (37) 74 (67) 113 (46) 77 (67) 117 (47)

Using fluoridated toothpaste 82 163 65 148 70 138 74 136
Yes 71 (87) 139 (85) 47 (72) 116 (78) 53 (76) 106 (77) 52(70) 100 (74)
No 11(13) 24 (15) 18 (28) 32(22) 17 (24) 32(23) 22 (30) 36 (26)

Diet

Fruits 128* 220 97* 197 106* 236 111 234
Once or more every day 28 (22) 96 (44) 35 (36) 108 (55) 37 (35) 151 (64) 59(53) 141 (60)
Several times a week or less 100 (78) 124 (56) 62 (64) 89 (45) 69 (65) 85 (36) 52 (47) 93 (40)

Juice 123 213 94 192 99 212 97 190
Once or more every day 11(9) 13 (6) 11(12) 10 (5) 8(8) 27 (13) 16 (16) 30 (16)
Several times a week or less 112 (91) 200 (94) 83 (88) 182 (95) 91 (93) 185 (87) 81 (84) 160 (84)

Soft drinks 122% 207 90* 189 95* 204 88 173
Once or more every day 17 (14) 13 (6) 14 (16) 10 (5) 10 (11) 6(3) 3(3) 5(3)
Several times a week or less 105 (86) 194 (94) 76 (84) 179 (95) 85 (89) 198 (97) 85(97) 168 (97)

Oral health

D;MFS 130 224 104 207 112 250 116* 254
<77 108 (83) 175 (78) 71 (68) 119 (57) 52 (46) 99 (40) 43 (37) 62 (24)
>77 22(17) 49 (22) 33(32) 88 (43) 60 (54) 151 (60) 73(63) 192 (76)

Fluorosis 130 223 104 207 112 248 116 253
Yes 5(4) 8 (4) 2(2) 3(1) 1(1) 0(0) 2(2) 0(0)
No 125 (96) 215 (96) 102 (98) 204 (99) 111 (99) 248 (100) 114 (98) 253 (100)

General health

Reflux present 130 224 104 207 112 250 116 254
Yes 3(2) 5(2) 0(0) 6(3) 2(2) 11(4) 1(1) 7(3)
No 127 (98) 219 (98) 104 (100) 201 (97) 110 (98) 239 (96) 115 (99) 247 (97)

Dry mouth present 130 224 104 207 112 250 116* 254
Yes 16 (12) 38(17) 19 (18) 48 (23) 30 (27) 67 (27) 21(18) 88 (35)
No 114 (88) 186 (83) 85 (82) 159 (77) 82(73) 183 (73) 95(82) 166 (65)

ETW, erosive tooth wear. * p < 0.05: significant difference between genders in respective age groups, x’ test (likelihood ratio only for erosive
tooth wear in enamel). ** p < 0.01: significant differences between genders in respective age groups, independent sample ¢ test.
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sion in dentin with pulp involvement. Subsequently, erosive tooth
wear was dichotomized using two cutoff points: in enamel (erosive
tooth wear in enamel vs. no signs of erosive tooth wear) or in den-
tin (erosive tooth wear in dentin and dentin with pulp involvement
vs. no signs of erosive tooth wear). For each participant, the total
number of teeth with signs of erosive tooth wear of any severity
was recorded. Subsequently, this variable was dichotomized and
used as an outcome in a binary logistic regression analysis. A score
of “1” was allocated if a participant had none or one tooth with
signs of erosive tooth wear and “2” if a participant had two or more
teeth with signs of erosive tooth wear. The rationale for such a
threshold was chosen as erosive tooth wear could affect more than
one tooth per subject.

One trained and calibrated examiner (I.S.) assisted by a dental
assistant assessed teeth for erosive tooth wear. The intraexaminer
reliability was evaluated by examining 10 patients twice, with a
2-week interval between the two evaluations. For the severity (cat-
egorical scale), the intraexaminer agreement rendered a Cohen’s
kof 0.84, and for the number of teeth affected by erosion (numeri-
cal scale), the intraclass correlation coefficient was 0.95. These lev-
els of intraexaminer agreement were considered satisfactory. Us-
ing the WHO criteria, caries experience (D;MFS) and fluorosis
were recorded for each participant by the same examiner and sub-
sequently categorized for statistical analyses: the D;MFS cutoff
point was score 77, the mean value in the study sample. For D3, M,
and F surfaces, the intraclass correlation coefficients were 1.00,
0.99, and 1.00, respectively. These levels of the intraexaminer
agreement were considered satisfactory.

Statistical Analyses

The Statistical Package for the Social Sciences version 26.0
(IBM SPSS, Armonk, NY, USA) was used for all statistical analyses.
The prevalence was calculated using descriptive statistics. The y?
test, likelihood ratio, and the independent-sample ¢ test were used
to identify gender-related differences for each age group. Univari-
able and multivariable binary logistic regressions were used to as-
sess the associations between erosive tooth wear and its potential
determinants. Three binary logistic regression models were con-
structed; the first one with the outcome being erosive tooth wear
in enamel versus no signs of erosive tooth wear, the second one
with the outcome of erosive tooth wear in dentin versus no signs
of erosive tooth wear, and the third one with the outcome being
two or more teeth with signs of erosive tooth wear versus none or
one tooth with signs of dental erosion. For all models, Hosmer and
Lemeshow goodness-of-fit tests rendered p > 0.050. The assump-
tion of no multicollinearity (tolerance, VIF statistics) was not vio-
lated in any of the models [Field, 2009]. The model summaries
were indicated by Nagelkerke R? [Field, 2009]. The statistical sig-
nificance for both bivariate and multivariable tests was set at p <
0.050, and odds ratios (OR) are presented with 95% confidence
intervals (CI).

Results

Data included information about 1,397 participants,
of which 462 (33%) were males, and 935 (67%) were fe-
males. In younger age groups (35-44, 45-54, 55-64
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years), females were more educated than males (Table 1).
In the two youngest age groups (35-44 and 45-54 years),
more males resided in urban areas, while in the age group
of 55-44 years, more females resided in the areas with
fluoride levels in drinking water >1 ppm (Table 1). In all
age groups, males reported less frequent tooth brushing.
In the three youngest age groups, males consumed fruits
and soft drinks more frequently than females (Table 1).
The overall mean (and SD) D;MFS score was 77.4 (36.9),
and only in the oldest age group did more females than
males have a higher than average D;MFS score (Table 1).
Signs of fluorosis were detected in 2% of participants
(n = 21), and the presence of fluorosis did not associate
significantly with higher levels of fluoride in the drinking
water (data not shown).

The prevalence of erosive tooth wear in enamel and
dentin combined was 59% among 35- to 44-year-old, 75%
among 45- to 54-year-old, 70% among 55- to 64-year-old,
and 66% among 65- to 74-year-old males (Table 1). The
prevalence among females, in the respective age groups,
was 44, 60, 63, and 59% (Table 1). The prevalence of ero-
sive tooth wear in enamel and dentin combined differed
significantly between males and females only in the two
youngest age groups (Table 1). In different age groups,
the range of erosive tooth wear in enamel was 5-29%
among males and 11-27% among females, while in den-
tin, it was 30-63% among males and 19-48% among fe-
males (Table 1). The prevalence of erosive tooth wear in
dentin was statistically significantly higher in males com-
pared to females in the three youngest age groups (Table
1). Males in the age groups of 35-44, 45-54, and 65-74
years had a significantly higher mean number of teeth
with signs of erosive tooth wear than females of similar
ages (Table 1).

According to univariable and multivariable binary lo-
gistic regression analysis, only one variable, namely the
fluoride level in drinking water <1 ppm, was associated
with higher odds of erosive tooth wear in enamel (OR 2.1,
95% CI 1.1-4.2) (Table 2). Also, participants in the two
youngest age groups, residing in areas with <1 ppm fluo-
ride level in drinking water, were twice as likely to have
more teeth (two or more vs. none or one) affected by ero-
sive tooth wear (OR 2.2,95% CI 1.2-4.4) (datanot shown).
Male gender (OR 1.7, 95% CI 1.1-2.5), residency in peri-
urban/rural areas (OR 1.6, 95% CI 1.1-2.4), older age (OR
1.6, 95% CI 1.3-1.9), and self-reported acid reflux (OR
3.3, 95% CI 1.0-10.9) were associated with higher odds,
while a higher than average D;MES score (OR 0.7, 95%
CI 0.5-0.9) was associated with lower odds for erosive
tooth wear in dentin (Table 2). More teeth (two or more
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Table 2. Association between erosive tooth wear (ETW) and number of teeth affected by ETW, and characteristics of participants ac-
cording to univariable and multivariable binary logistic regression analyses

Characteristic Crude OR Adjusted OR Crude OR Adjusted OR Crude OR Adjusted OR
(95% CI): (95% CI): (95% CI): (95% CI): (95% CI): (95% CI):
ETW in ETW in ETW in ETW in two or two or
enamel? enamel dentin® dentin more teeth® more teeth
(n=447) (1 =586) (n="738)
Sociodemographic characteristics
Gender
Female 1 1 1 1 1 1
Male 1.1(0.8-1.5) 0.7 (0.4-1.1) 1.8 (1.4-2.3) 1.7 (1.1-2.5) 1.5 (1.2-1.9) 1.3 (0.9-1.9)
Education
College 4 years or more 1 1 1 1 1 1
College less than 4 years 0.9 (0.6-1.6) 1.0 (0.6-2.4) 1.3 (0.9-2.0) 0.9 (0.5-1.5) 1.1 (0.8-1.6) 0.9 (0.6-1.5)
Secondary school o less 1.0 (0.6-1.4) 1.2 (0.6-2.4) 1.8 (1.1-2.7) 0.9 (0.5-1.6) 1.4 (0.9-2.0) 0.9 (0.5-1.6)
Residency
Urban 1 1 1 1 1 1
Periurban/rural 1.6(1.1-2.2) 1.6 (1.0-2.5) 1.9 (0.6-2.0) 1.6 (1.1-2.4) 1.8 (1.4-2.3) 1.6 (1.1-2.4)
Fluoride level in drinking water
>1 ppm 1 1 1 1 1 1
<1 ppm 1.8 (1.1-2.8) 2.1(1.1-4.2) 1.1(0.8-1.4) 1.1(0.7-1.8) 1.2 (0.9-1.7) 1.3 (0.9-2.0)
Age per 10 years
Continuous 0.8 (0.7-0.9) 0.9 (0.7-1.1) 1.4 (1.3-1.5) 1.6 (1.3-1.9) 1.2(1.1-1.2) 1.3 (1.1-1.5)

Oral health behaviour
Toothbrushing frequency

Twice a day or more 1 1 1 1 1

Once a day or less 0.8 (0.6-1.1) 0.8 (0.5-1.3) 0.8 (0.7-1.0) 1.1 (0.7-1.5) 0.8 (0.7-1.0) 1.0 (0.7-1.3)
Using fluoridated toothpaste

Yes 1 1 1 1 1

No 1.0 (0.6-1.6) 0.9 (0.6-1.5) 1.2 (0.8-1.7) 0.9 (0.6-1.4) 1.2(0.8-1.6) 1.0 (0.7-1.4)
Diet
Fruits

Several times a week or less 1 1 1 1 1 1

Once or more every day 0.8 (0.6-1.1) 0.9 (0.6-1.3) 1.0 (0.8-1.3) 0.9 (0.6-1.3) 1.0 (0.8-1.2) 0.9 (0.7-1.3)
Juice

Several times a week or less 1 1 1 1 1

Once or more every day 0.9 (0.6-1.6) 1.2 (0.6-2.4) 1.1(0.7-1.7) 1.0 (0.6-1.9) 1.1(0.7-1.5) 1.0 (0.6-1.7)
Soft drinks

Several times a week or less 1 1 1 1 1

Once or more every day 1.2 (0.6-2.3) 1.0 (0.4-2.4) 1.3(0.8-2.2) 1.7 (0.8-3.4) 1.3 (0.8-2.1) 1.4 (0.7-2.6)
Oral health
D;MFS

<77 1 1 1 1 1 1

>77 0.6 (0.4-0.8) 0.8 (0.5-1.3) 0.9 (0.7-1.1) 0.7 (0.5-0.9) 0.8 (0.6-0.9) 0.7 (0.5-0.9)
General health
Reflux

No 1 1 1 1 1 1

Yes 1.5 (0.6-3.9) 2.0 (0.5-8.8) 1.7 (0.8-12) 33(1.0-109) 1.7 (0.8-3.6) 2.7 (0.9-8.6)
Dry mouth

No 1 1 1 1 1 1

Yes 0.8 (0.6-1.1) 1.2(0.7-1.9) 0.9 (0.7-1.2) 1.0 (0.7-1.6) 0.9 (0.7-1.1) 1.1 (0.8-1.6)
Model summary, Nagelkerke R? 0.054 0.111 0.053

2 Erosive tooth wear in enamel versus no signs of erosive tooth wear. ® Erosive tooth wear in dentin versus no signs of erosive tooth wear. ¢ Two or more
teeth with signs of erosive tooth wear versus one or no tooth with signs of erosive tooth wear.
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vs. none or one) with signs of erosive tooth wear were
positively associated with residency in periurban/rural
areas (OR 1.6,95% CI 1.1-2.3) and older age (OR 1.3,95%
CI 1.1-1.5), and negatively with higher D;MFES scores
(OR 0.7, 95% CI 0.5-0.9).

Discussion

This is the first national Lithuanian study examining
the prevalence and potential determinants of erosive
tooth wear among middle-aged and older adults. The
combined prevalence of erosive tooth wear in enamel and
dentin was 52% among 35 to 44-year-olds, 68% among
45- 54-year-olds, 67% among 55- to 64-year-olds, and
63% among 65- to 74-year-olds. These prevalence rates in
adult Lithuanians were higher compared to the preva-
lence reported in a systematic review published a decade
ago that reported a prevalence around 5% for 35-year-old
adults and around 15% for 64-year-old participants
[Van’t Spijker et al., 2009]. The prevalence observed in
the current study was also higher when compared to the
one (29%) reported for younger adults (18-35 years old)
from 7 selected European countries and based on the Ba-
sic Erosive Wear Examination (BEWE) index [Bartlett et
al,, 2013].

However, the prevalence of erosive tooth wear that we
observed was lower compared to 18- to 30-year-olds in
the UK, where all participants had signs of erosive tooth
wear in the enamel and 77% had at least one surface with
exposed dentin using the Exact Tooth Wear Index [Fares
et al,, 2009; Bartlett et al., 2011], 35- to 74-year-olds in
China, where the prevalence was 68% among 35- to
49-year-olds and 100% among 50- to 74-year-olds based
on the BEWE [Wei et al., 2016], and 46-year-olds in Fin-
land with a 75% prevalence recorded using the BEWE
[Alaraudanjoki et al., 2016].

It has been cautioned that the prevalence of erosive
tooth wear depends on the measurement used [Salas et
al., 2015]; therefore, the results of the current study, which
used the WHO recommended classification system for
erosive tooth wear detection [World Health Organiza-
tion, 2013], may not be directly comparable to other stud-
ies using the BEWE or other indices. For example, the
BEWE is not primarily based on dentin involvement, as
it has been shown that the measurement “involvement of
dentin” is poorly reproducible [Holbrook and Ganss,
2008], while the Exact Tooth Wear Index examines signs
of erosive tooth wear in enamel and dentin separately
[Fares et al., 2009]. Furthermore, the direct comparison
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of our study to other studies may also be limited due to
age-related differences and different teeth and/or surfac-
es examined.

The response rate among adults in the present study
was 52%; therefore, self-selection bias may not be ruled
out. Two thirds of our participants were females, which
does not accurately represent the Lithuanian national
gender-based distribution in 2018, where women consti-
tuted 55% of all permanent inhabitants in Lithuania [Of-
ficial Statistics Portal, 2019]. Therefore, the overrepresen-
tation of females in the present study should be taken into
consideration for the generalizability of our findings at
the national level. On the other hand, a large sample size
covering a country-wide geographical area strengthens
the generalizability of our results.

In Lithuania, some regions, especially in the western
part of the country, consume drinking water with a nat-
urally elevated content of fluorides. The beneficial ef-
fect of fluoridated water on dental caries among adults
has been demonstrated [Griffin et al., 2007], and the
proposed mechanism of beneficial effect was attributed
to frequent topical exposure of low fluoride concentra-
tion [Machiulskiene et al., 2009]. However, not much is
known about the effect of fluoridated water on erosive
tooth wear. In the present study, in the two youngest
age groups, a <1 ppm fluoride level in drinking water
was associated with higher odds for more teeth affected
by erosive tooth wear. In addition, our participants
were twice as likely to have erosive tooth wear in enam-
el if the fluoride level in drinking water was <1 ppm.
This finding related to adults is in line with the previous
epidemiological study in Northwest England, where
children in nonfluoridated areas had higher odds for
erosive tooth wear compared to children from fluori-
dated areas [Bardsley et al., 2004]. It has been demon-
strated that meals prepared with the fluoridated water
increased the fluoride concentration in saliva [Lima et
al., 2019]. This may benefit against erosive tooth wear.
More studies are needed to confirm our findings, to ex-
amine the mechanism on fluoridated water on erosive
tooth wear, and to establish the threshold for the con-
centration of fluorides in the drinking water that effi-
ciently prevents both erosive tooth wear and caries
without increasing the risk of dental fluorosis.

In the current study, male gender increased the odds
for erosive tooth wear in dentin. However, the available
evidence regarding gender-related differences is incon-
sistent, as some studies reported a higher prevalence
among males [Fares et al., 2009; Bardolia et al., 2010;
Alaraudanjoki et al., 2016], while others found no gender-
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related differences [Bartlett et al., 2013; Vered et al., 2014].
The higher erosive tooth wear among males was ex-
plained by males consuming more carbonated drinks and
having stronger biting forces [van der Glas et al., 1996;
Bardsley et al., 2004]; this finding is in accordance with
our study results, as we found that males consumed soft
drinks more frequently than females. In addition to con-
suming acidic foods and knowing their intake frequency,
the timing of consumption is also important, as it may
predispose erosive tooth wear; however, we did not col-
lect such data in the present study [O'Toole et al., 2017].
Another plausible explanation for erosive tooth wear
might be bruxism, which is more prevalent among males
than females [El Aidi et al., 2011]. However, we did not
have information about this potential determinant in the
present study.

The odds for erosive tooth wear in dentin and for hav-
ing more teeth with signs of erosive tooth wear increased
with older age. Previous studies reported a similar trend
[Van’t Spijker et al., 2009; Bardolia et al., 2010; Bartlett et
al,, 2013; Vered et al,, 2014; Olaide Savage et al., 2018].
However, the increased prevalence of tooth wear ob-
served in older age groups might also be related to other
types of wear. Even though only one examiner collected
the clinical data and the intraexaminer agreement was
satisfactory, it is important to consider that it is difficult
to distinguish between erosive tooth wear and other types
of tooth wear, especially in older age [ Alaraudanjoki et al.,
2016].

Reflux is a well-known risk factor for erosive tooth
wear [Li et al,, 2017; Skalsky Jarkander et al., 2018], and
in our study, participants who reported having reflux had
more than 3 times higher odds of erosive tooth wear in
dentin.

The residency was used as one of the sociodemograph-
ic variables and as a proxy for the socioeconomic position
since it was reported that those residing in rural Lithua-
nian areas had worse oral health [Skudutyte, 1999]. In the
current study, residence in periurban/rural areas in-
creased the odds for erosive tooth wear in dentin and for
having more teeth with signs of this condition. This find-
ing is in line with the previous study performed among
young adults in 7 European countries, where residency in
rural areas was associated with higher levels of erosive
tooth wear [Bartlett etal., 2013]. The socioeconomic posi-
tion is commonly related to individual lifestyle, and ero-
sive tooth wear is a multifactorial condition where life-
style, including diet, may have a substantial impact. The
authentic Lithuanian cuisine includes fermented cabbage
and cucumbers, and it is still a substantial part of the Lith-
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uanian diet, especially in periurban/rural areas. This par-
ticular aspect of diet may explain our finding, as frequent
consumption of fermented vegetables was associated
with erosive tooth wear [Shellis, 2015]. For example, a
higher prevalence of erosive tooth wear was associated
with a higher socioeconomic position in the Netherlands
[van Rijkom et al., 2002], while it was associated with a
lower socioeconomic position in China and Finland
[Alaraudanjoki et al., 2016; Wei et al., 2016]. Thus, this
may suggest that detrimental behaviors for erosive tooth
wear may be dependent upon the socioeconomic posi-
tion, and the direction of this association may also be
country dependent.

Higher caries experience (D;MEFS scores) was associ-
ated with lower odds of erosive tooth wear in dentin. This
finding is in line with several previous studies showing
the opposite distribution between dental caries and ero-
sive tooth wear [Jarvinen et al., 1991; O’Sullivan and Cur-
zon, 2000]. The explanation may be the difference in the
etiology of both conditions, including diet, as it has been
shown that sweetened beverages were associated with
higher caries rates, while consumption of acidic snacks/
beverages was associated with erosive tooth wear [Moyni-
han and Kelly, 2014; Tschammler et al., 2019]. In addi-
tion, a vegetarian diet has been shown to decrease the risk
for caries but to increase the risk for erosive tooth wear
[Smits et al., 2020].

A relatively high erosive tooth wear among Lithuanian
adults calls for a national preventive strategy. As up to
date, the best approach against erosive tooth wear is to
detect it early and address its associated risk factors. Based
on the results of the present study, it is reasonable to de-
sign and deliver a dental health education program tar-
geting common risk factors for erosive tooth wear and
other oral health conditions.

In conclusion, erosive tooth wear in enamel and den-
tin was relatively high in Lithuania. The combined preva-
lence of erosive tooth wear in enamel and dentin was 52%
among 35- to 44-year-olds, 68% among 45- to 54-year-
olds, 67% among 55- to 64-year-olds, and 63% among
65- to 74-year-olds. A lower fluoride level in drinking wa-
ter was associated with erosive tooth wear in enamel.
Male gender, residency in periurban/rural areas, older
age, and presence of acid reflux were associated with
higher odds, while a higher D;MFS score was associated
with lower odds for erosive tooth wear in dentin. These
results can be used to plan dental public health preven-
tion.
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