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Abstract

Objective: This study aimed to evaluate parental knowledge, behaviors, and sociodemographic pre-
dictors influencing children’s oral hygiene practices, dental visitation patterns, and dental fear in
Croatia. Materials and Methods: A cross-sectional study involving 100 parents of children aged 0-7
years was conducted at the Department of Pediatric and Preventive Dentistry, School of Dental Med-
icine, University of Zagreb. A structured, validated questionnaire assessed parental knowledge, di-
etary habits, brushing frequency, fluoride use, dental visit reasons and frequency, and child dental
fear. Statistical analyses included chi-square tests, ANOVA, Spearman correlations, and logistic re-
gression to identify predictors of inadequate oral hygiene, irregular dental attendance, and dental
fear. Results: Only 68% of children brushed their teeth twice a day; 66% consumed sweets daily, and
33.3% drank sweetened beverages daily. Logistic regression revealed that brushing once per day or
less—classified as inadequate brushing—was significantly predicted by daily consumption of snacks
(OR =2.91, p = 0.025) and low parental oral health knowledge (OR = 2.58, p = 0.043). Irregular den-
tal visits were more likely in children with a history of dental pain (OR=3.42, p=0.019). Child dental
fear (41.4%) was predicted by previous trauma (OR=26.4, p=0.001), frequent check-ups (OR=27.4,
p=0.009), and parental education (OR=10.0, p=0.049), while trauma management knowledge was
protective (OR=0.067, p=0.002). Fluoridated toothpaste use was positively associated with regular
dental attendance. Conclusions: Children’s oral health behaviors and fear are significantly influenced
by parental knowledge, education, dietary patterns, and trauma experiences. Educational interven-
tions targeting caregivers, particularly regarding trauma response and oral hygiene, are warranted to
improve pediatric oral health outcomes.
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Introduction

Dental caries remains one of the most prevalent chronic
diseases affecting children globally, significantly impacting
their overall health, quality of life, and overall development
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Uvod

Karijes je i dalje jedna od najrasirenijih kroni¢nih bole-
sti djece u svijetu i znacajno utjece na njihovo opée zdravlje,
kvalitetu Zivota i ¢jelokupni razvoj (1, 2). Unato¢ velikom na-
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(1, 2). Despite substantial advancements in preventive den-
tistry, such as fluoride treatments, improved dental hygiene
practices, and enhanced educational programs, caries prev-
alence among children continues to pose a significant pub-
lic health challenge. This persistent prevalence is influenced
by numerous factors, including behavioral practices, dietary
habits, socioeconomic status, and broader social determi-
nants of health (3). A deeper understanding of these contrib-
uting factors, particularly from the perspective of parental
behaviors, knowledge, and attitudes, is vital for develop-
ing effective interventions and preventive strategies targeted
specifically toward pediatric oral health. Parental influence,
comprising oral health knowledge, attitudes toward dental
care, and daily oral hygiene practices, substantially shapes
children’s oral health behaviors and dietary patterns. Parents
or caregivers who demonstrate informed, consistent, and
proactive oral health behaviors are more likely to positively
influence their children’s oral hygiene practices and dietary
choices, thus reducing caries risk (4). Conversely, inadequate
oral hygiene practices, frequent consumption of sugary foods
and beverages, and inconsistent use of fluoride-based pre-
ventive measures significantly elevate the risk of developing
dental caries in pediatric populations (5). Numerous studies
consistently link high sugar intake, suboptimal brushing fre-
quency, and infrequent fluoride use with increased caries in-
cidence among children (6,7). Moreover, evidence suggests
that improved parental oral health literacy directly correlates
with enhanced oral hygiene practices and preventive behav-
iors among children, reinforcing the critical role of educating
and empowering caregivers to optimize pediatric oral health
outcomes (4).

Regular dental visits play a crucial role in the early de-
tection, prevention, and effective management of oral dis-
eases in children. Early and routine dental care facilitates
timely intervention, reduces the incidence of complex den-
tal treatments, and helps foster positive dental experiences.
However, patterns of dental attendance among children vary
considerably, driven by numerous factors including parental
education, economic status, cultural attitudes toward den-
tal health, and prior experiences with dental treatment (8,
9). Irregular dental visits, particularly symptom-driven at-
tendance, frequently lead to delayed diagnosis, prolonged
untreated oral health conditions, more severe clinical out-
comes, and increased dental anxiety among pediatric pa-
tients (10, 11). Additionally, dental anxiety and fear repre-
sent significant barriers to regular dental attendance. These
emotions often stem from previous negative experiences, pa-
rental dental anxiety, or inadequate behavioral management
techniques during dental care provision (12-14).

The onset of the COVID-19 pandemic further compli-
cated pediatric oral health management, causing substantial
disruptions to routine dental care delivery, altering dietary
behaviors, and impacting oral hygiene practices among chil-
dren globally. Many families experienced reduced access to
dental services, which contributed to increased consumption
of cariogenic diets and less stringent adherence to oral hy-
giene routines (15, 16). Although some studies documented
negative impacts of the pandemic on children’s oral health
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pretku u preventivnoj stomatologiji, poput primjene fluorida,
poboljsanih higijenskih praksi i unaprijedenih edukativnih
programa, prevalencija karijesa medu djecom i dalje je oz-
biljan javnozdravstveni izazov. Ova trajna prisutnost bolesti
posljedica je niza ¢imbenika, a obuhvac¢a nacine ponasanja,
prehrambene navike, socioekonomski status te Sire drustvene
determinante zdravlja (3). Dublje razumijevanje tih ¢imbeni-
ka, osobito iz perspektive roditeljskog ponasanja, znanja i sta-
jalista, klju¢no je za razvoj u¢inkovitih intervencija i preven-
tivnih strategija usmjerenih na oralno zdravlje djece.

Roditeljski utjecaj, koji ukljucuje znanje o oralnom
zdravlju, stajalista o dentalnoj skrbi i svakodnevne higijen-
ske navike, uvelike oblikuje oralno-zdravstveno ponasanje
i prehrambene navike djece. Roditelji ili skrbnici koji do-
sliedno provode informirane i proaktivne navike oralne hi-
gijene vjerojatnije ¢e pozitivno utjecati na oralno zdravlje i
prehrambene izbore svoje djece, ¢ime smanjuju rizik od na-
stanka karijesa (4). Suprotno tomu, nedostatna higijena, ce-
sta konzumacija slatke hrane i pi¢a te neredovita primjena
preventivnih mjera temeljenih na fluoridu, znatno poveca-
vaju rizik od pojave karijesa kod djece (5). U mnogobrojnim
istrazivanjima dosljedno se povezuje visoka konzumacija Se-
¢era, nedovoljna ucestalost pranja zuba i rijetka upotreba flu-
orida s pove¢anom ucestalos¢u karijesa kod djece (6, 7). Do-
datno, nalazi pokazuju da visa razina roditeljske zdravstvene
pismenosti o oralnom zdravlju izravno korelira s boljim hi-
gijenskim navikama i preventivnim ponasanjem djece te ta-
ko potvrduje klju¢nu ulogu edukacije i osnazivanja roditelja
u optimizaciji oralnog zdravlja djece (4).

Redoviti posjeti stomatologu presudni su u ranom otkri-
vanju, prevenciji i u¢inkovitom lijecenju oralnih bolesti dje-
ce. Rana i redovita dentalna skrb omogucuje pravodobnu
intervenciju, smanjuje potrebu za slozenim zahvatima te po-
tice pozitivna iskustva pri odlasku stomatologu. Ipak, obras-
ci posjecivanja stomatologa kod djece znacajno variraju i pod
utjecajem su niza ¢imbenika, ukljucujuéi roditeljsko obrazo-
vanje, ekonomski status, kulturna stajalista prema oralnom
zdravlju i ranija iskustva sa stomatoloskim lije¢enjem (8, 9).
Neredoviti, simptomima uvjetovani posjeti ¢esto rezultiraju
odgodenom dijagnozom, dugotrajnim nelije¢enim stanjem,
tezim klini¢ckim ishodima i povecanom dentalnom anksio-
zno$¢u kod djece (10, 11). Nadalje, dentalna anksioznost i
strah znacajne su prepreke kad je rije¢ o redovitim posjeti-
ma stomatologu. Ti osje¢aji Cesto proizlaze iz ranijih nega-
tivnih iskustava, roditeljske dentalne anksioznosti ili nedo-
voljno u¢inkovitih tehnika upravljanja ponasanjem tijekom
dentalne skrbi (12 — 14).

Mijenjajuci prehrambene navike i utjecu¢i na higijensku
praksu djece diljem svijeta, pocetak pandemije bolesti CO-
VID-19 dodatno je otezao skrb o njihovu oralnom zdravlju
te je prouzrocio znatne poremecaje u pruzanju redovite den-
talne skrbi. Mnoge su obitelji imale smanjen pristup dental-
nim uslugama, sto je pridonijelo pove¢anoj konzumaciji ka-
riogenih namirnica i slabijem odrzavanju higijenskih rutina
(15, 16). Iako je u nekim istrazivanjima dokumentiran nega-
tivan utjecaj pandemije na oralno-zdravstvene navike djece,
nalazi se znatno razlikuju medu populacijama i konteksti-
ma, $to upucuje na to da su potrebna dodatna longitudinal-
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behaviors, findings have varied considerably across popula-
tions and contexts, highlighting the need for further longi-
tudinal research to better understand and address the long-
term consequences of pandemic-related disruptions (16, 17).

Given these critical considerations, the present study
aimed to comprehensively investigate parental knowledge,
attitudes, and practices relating to pediatric oral health, fo-
cusing on oral hygiene behaviors, dietary habits, fluoride uti-
lization, dental visitation patterns, and the influence of vari-
ous socio-demographic factors.

Although numerous international studies have examined
the influence of parental factors on children’s oral health, few
have addressed this issue in Southeastern Europe. No stud-
ies, to our knowledge, have comprehensively evaluated the
combined role of parental oral health knowledge, behavioral
practices, and dental trauma awareness on oral health behav-
iors and fear among Croatian children. This study aimed to
bridge this gap by providing context-specific insights to in-
form future preventive strategies in this region.

Furthermore, this research examined predictors of inad-
equate oral hygiene, irregular dental visitation patterns, and
dental fear among children. The findings intend to inform
future targeted educational interventions, enhance caregiv-
er awareness, and ultimately improve oral health outcomes
among pediatric populations, aligning with the overarching
goals of preventive pediatric dentistry.

Materials and methods

Study Design and Setting

This cross-sectional study was conducted at the Depart-
ment of Pediatric and Preventive Dentistry, School of Dental
Medicine, University of Zagreb. The study included a con-
venience sample of 100 parents and their children who were
patients at the department during the data collection period.
Convenience sampling was chosen due to the practical feasi-
bility of recruiting participants within a clinical setting dur-
ing routine appointments. Eligible participants were parents
or legal guardians of children aged 0 to 7 years, who provid-
ed informed consent. The chosen age range was selected to
encompass key developmental stages in early childhood dur-
ing which parental influence on oral health behaviors is par-
ticularly pronounced. This classification aligns with age cat-
egories commonly used in public health research and WHO
definitions. Moreover, it allows for the exploration of behav-
ioral differences across early childhood and school-age pe-
riods, especially regarding tooth brushing practices, dietary
habits, and dental fear development. Participation was en-
tirely voluntary and anonymous.

Data Collection

Data were collected using a structured, self-administered
questionnaire completed by the parents in paper format
while waiting for their child’s dental examination in which
dental status was evaluated. The questionnaire gathered in-
formation on the child’s demographic characteristics, includ-
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na istrazivanja kako bi se bolje razumijele i ublazile dugoro¢-
ne posljedice pandemija (16, 17).

Uzimajuéi u obzir navedene ¢imbenike, cilj ovog istrazi-
vanja bio je sveobuhvatno ispitati roditeljsko znanje, stajali-
Sta i prakse vezane za oralno zdravlje djece, s naglaskom na
higijenske navike, prehrambene navike, koristenje fluorida,
obrasce posjecivanja stomatologa te utjecaj razlicitih sociode-
mografskih ¢imbenika.

lako su autori mnogobrojnih medunarodnih istraziva-
nja ispitivali utjecaj roditeljskih ¢imbenika na oralno zdravlje
djece, malo ih se bavilo tom temom u jugoisto¢noj Europi.
Prema nasim saznanjima, u Hrvatskoj do sada nije provede-
no istrazivanje kojim bi se sveobuhvatno istrazila ulogu rodi-
teljskog znanja o oralnom zdravlju, navike ponasanja i svije-
sti 0 dentalnim traumama u kontekstu oralno-zdravstvenih
navika i straha djece. Ovim istrazivanjem nastoji se ispuni-
ti taj jaz pruzanjem spoznaja prilagodenih lokalnom kontek-
stu, sa svthom oblikovanja buduéih preventivnih strategija u
ovoj regiji.

Uz to, u ovom istrazivanju ispituju se prediktori nedo-
statne oralne higijene, neredovitih posjeta stomatologu i den-
talne anksioznosti i straha kod djece. Dobiveni nalazi mo-
gu posluziti za oblikovanje ciljano usmjerenih edukativnih
intervencija, povecanje svijesti skrbnika te pobolj$anje oral-
nog zdravlja djece, u skladu s temeljnim ciljevima preventiv-
ne djec¢je stomatologije.

Materijali i metode

Dizajn studije i okruzenje

Ovo presjecno istrazivanje provedeno je u Zavodu za
dje¢ju i preventivnu stomatologiju Stomatoloskog fakulteta
Sveucilista u Zagrebu. U istrazivanje je bio ukljucen prikla-
dan uzorak od 100 roditelja i njihove djece koji su tijekom
prikupljanja podataka bili pacijenti u tom zavodu. Prigod-
no uzorkovanje odabrano je zbog prakti¢ne izvedivosti re-
grutiranja sudionika u klini¢ckom okruzenju tijekom redovi-
tih stomatoloskih pregleda.

Kriteriji za ukljucivanje obuhvacali su roditelje ili zakon-
ske skrbnike djece u dobi od 0 do 7 godina koji su dali in-
formirani pristanak za sudjelovanje. Odabrani raspon dobi
obuhvada kljuéne razvojne faze ranog djetinjstva u kojima
je roditeljski utjecaj na oralno-zdravstvene navike posebno
izrazen. Ta je klasifikacija uskladena s dobnim kategorijama
koje se uobicajeno koriste u javnozdravstvenim istrazivanji-
ma i definicijama Svjetske zdravstvene organizacije (WHO).
Uz to, omogucuje istrazivanje razlika u ponasanju izmedu
ranog djetinjstva i predskolskog razdoblja, osobito kad je ri-
je¢ ulestalosti pranja zuba, prehrambenim navikama i pojavi
dentalnoga straha. Sudjelovanje u istrazivanju bilo je potpu-
no dobrovoljno i anonimno.

Prikupljanje podataka

Podatci su prikupljeni s pomocu strukturiranog upitni-
ka koji su roditelji ispunjavali u papirnatom obliku dok su
¢ekali stomatoloski pregled svojeg djeteta na kojemu mu je
procijenjen dentalni status. Upitnik je sadrzavao podatke
o demografskim obiljezjima djeteta, ukljucuju¢i dob i spol,
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ing age and gender, dietary habits such as the frequency of
sugary food and beverage consumption, oral hygiene prac-
tices including brushing frequency and use of fluoride tooth-
paste, utilization of dental services such as the timing and
reason for the last dental visit, and parental awareness and
knowledge related to oral health. The questionnaire (Supple-
mentary Table 1) was adapted from previously validated in-
struments. Items on oral health behaviors, including tooth
brushing frequency and daily sugar intake, were based on
the common framework used in pediatric oral health behav-
ior surveys (18). Determinants of parental behavior—such
as attitudes, social norms, and perceived control—were in-
formed by validated Theory-of-Planned-Behavior scales for
preschool children (19). It was reviewed by two pediatric
dental experts for face and content validity. A small pilot test
(n=10) was conducted to assess clarity, and necessary linguis-
tic adjustments were made. The study protocol was approved
by the Ethics Committee of the University Hospital Cen-
ter Zagreb (Class: 8.1-22/32-2, No.: 02/013) and the Ethics
Committee of the School of Medicine, University of Zagreb
(Class: 641-01/22-02/01, No.:380-59-10106-22-111/61).

Parental Knowledge Assessment

Parental knowledge regarding pediatric oral health was
assessed using a dedicated section within the structured
questionnaire, comprising both objective and self-report-

Table1  Sample characteristics
Tablica 1. Karakteristike uzorka

Utjecaj roditelja na oralno zdravlje i strah djece u Zagrebu

prehrambenim navikama poput ucestalosti konzumacije
slatke hrane i zasladenih napitaka, oralno-zdravstvenim na-
vikama kao $to su ucestalost pranja zuba i upotreba paste za
zube s fluoridom, koristenju stomatoloskih usluga (vrijeme i
razlog posljednjeg posjeta stomatologu) te razini roditeljske
osvijeStenosti i znanja vezanih uz oralno zdravlje.

Upitnik (suplementna tablica 1) prilagoden je prema
prethodno validiranim instrumentima. Pitanja o oralno-
zdravstvenim navikama, ukljucujuéi ucestalost pranja zuba
i dnevni unos $ecera, temeljila su se na zajednickom okvi-
ru koriStenom u anketama o oralnom zdravlju djece (18).
Odrednice roditeljskog ponasanja — poput stajalista, drus-
tvenih normi i percipirane kontrole — oblikovane su prema
validiranim ljestvicama teorije o planiranom ponasanju za
djecu predskolske dobi (19). Upitnik su pregledala dva stru¢-
njaka iz podru¢ja dje¢je stomatologije radi procjene jasnosti i
sadrzajne valjanosti. Provedeno je i pilot-istrazivanje na ma-
lom uzorku (n = 10) kako bi se ispitala razumljivost, a zatim
je obavljena potrebna jezi¢na prilagodba.

Protokol istrazivanja odobrilo je Eticko povjerenstvo Kli-
nickoga bolni¢kog centra Zagreb (Klasa: 8.1-22/32-2, Ur-
broj: 02/013) te Eticko povjerenstvo Medicinskog fakulteta
Sveucilista u Zagrebu (Klasa: 641-01/22-02/01, Urbroj: 380-
59-10106-22-111/61).

Procjena roditeljskog znanja

Roditeljsko znanje o oralnom zdravlju djece procijenje-
no je s pomocu posebnog dijela strukturiranog upitnika ko-
ji je ukljucivao objektivna i samoprocijenjena pitanja. Objek-

Mean ° Srednja

g:::g?)?i}; Subcategory N (%) vrij(es:cg;ost Medla(li(illgedljan
Gender * Spol
- Male * Muski 24 (24)
< - Female ¢ Zenski 76 (76)
L= Age * Dob 38 (6)
g % Education level ® Razina obrazovanja
% T;_,T - Primary ¢ Osnovno 0 (0)
g E - Secondary * Srednje 55 (55.6)
= - High * Visa $kola 12 (12.1)
- University ® Fakultet 26 (26.3)
- Doctorate ® Doktorat 6(6.1)
Gender * Spol
- Male  Muski 49 (50.5)
- Female ¢ Zenski 48 (49.5)
Age * Dob (4-6)
© Age at the first dental visit ® Dob pri prvom posjetu stomatologu (2-4)
é Reason for first dental visit ® Razlog prvog posjeta stomatologu
- - Caries * Karijes 33 (33.7)
% - Caries and pain * Karijes i bol 2(2)
- Pain * Bol 909.2)
- Psychological adaptation © Psiholoska adaptacija 909.2)
- Preventive check-up ® Preventivni pregled 37 (37.8)
- Dental trauma ¢ Dentala trauma 4 (4.1)
- Other ¢ Ostalo 4(4.1)
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ed items. The objective knowledge domain consisted of five
closed-ended questions addressing critical aspects of child
oral health: (1) the appropriate age for the first dental vis-
it, (2) recommended daily brushing frequency, (3) the car-
ies-preventive role of fluoride, (4) identification of cariogen-
ic foods and drinks, and (5) appropriate response to dental
trauma. These items were adapted from previously published
oral health literacy questionnaires used in similar pediatric
settings, including those by Kaushik and Sood (4) and Mi-
nervini et al. (9), and refined based on content relevance to
the Croatian population.

Two pediatric dental experts independently reviewed the
knowledge items to ensure face and content validity. A pilot
test was conducted with a subsample of 10 parents to eval-
uate clarity and internal consistency, resulting in minor lin-
guistic adjustments. The internal reliability of the knowledge
domain in the pilot group was acceptable (Cronbach’s al-
pha = 0.72), supporting the coherence of the construct be-
ing measured.

Each correct response was awarded one point, yielding
a total possible score of 0 to 5. This scoring approach has
been applied in prior studies evaluating parental oral health
knowledge in pediatric dentistry contexts (20). In line with
previous literature and considering the high level of knowl-
edge required to effectively influence child oral health be-
haviors, a score of >4 was classified as “adequate knowledge”,
while scores <3 were categorized as “inadequate knowledge.”
This binary classification was also cross-validated with a self-
perceived knowledge question (“Do you feel sufficiently in-
formed about maintaining your child’s oral health?”), which
served as a subjective indicator of confidence.

Sample size

The required sample size for this cross-sectional study
was estimated using G*Power software (version 3.1.9.7),
targeting binary logistic regression as the primary analysis
method. Based on a moderate effect size (odds ratio = 2.5),
an alpha level of 0.05, and 80% power, with up to five pre-
dictors included in the model, the minimum recommended
sample size was 95 participants.

Statistical Analysis

Statistical analyses were conducted using IBM SPSS Sta-
tistics (version 29.0) and Microsoft Excel. Prior to analysis,
the distribution of continuous variables was assessed using
the Shapiro-Wilk test. As the majority of variables deviat-
ed from normality, non-parametric tests were primarily em-
ployed. Descriptive statistics, including frequencies, percent-
ages, means, standard deviations, medians, and interquartile
ranges, were used to summarize the data.

Comparisons between categorical variables were per-
formed using the chi-square test or Fisher’s exact test, de-
pending on expected cell counts. For comparisons involv-
ing continuous or ordinal variables across two independent
groups, the Mann—Whitney U test was used. When compar-
ing more than two groups, the Kruskal-Wallis test was ap-
plied. Despite the predominance of non-parametric meth-
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tivni dio znanja sastojao se od pet zatvorenih pitanja koja su
obuhvacala klju¢ne aspekte oralnog zdravlja djece: (1) pre-
porucenu dob za prvi stomatoloski pregled, (2) preporuce-
nu dnevnu ucestalost pranja zuba, (3) ulogu fluorida u pre-
venciji karijesa, (4) prepoznavanje kariogene hrane i pica
(5) i odgovarajuéu reakciju na dentalnu traumu. Ta su pi-
tanja prilagodena prema onima iz ranije objavljenih upit-
nika za procjenu oralno-zdravstvene pismenosti koristenih
u sliénim pedijatrijskim kontekstima, uklju¢ujuci one Ka-
ushika i Sooda (4) te Minervinija i suradnika (9), uz dora-
de prema sadrzajnoj relevantnosti za hrvatsku populaciju.
Dva stru¢njaka iz podrudja dje¢je stomatologije neovisno su
pregledala pitanja radi procjene jasnoce i sadrzajne valjano-
sti. Pilot-istrazivanje provedeno je na poduzorku od 10 rodi-
telja da bi se ispitala razumljivost i unutarnja konzistentnost,
$to je rezultiralo manjim jezi¢nim prilagodbama. Unutarnja
pouzdanost ljestvice znanja u pilot-skupini bila je zadovolja-
vaju¢a (Cronbachova alfa = 0,72), §to potvrduje koherentnost
mjerenog konstrukta.

Za svaki toc¢an odgovor dodjeljivao se jedan bod, a uku-
pni rezultat mogao je iznositi od 0 do 5 bodova. Takav sustav
bodovanja primjenjivan je i u ranijim istrazivanjima procje-
ne roditeljskog znanja o oralnom zdravlju u kontekstu pedi-
jatrijske stomatologije (20). U skladu s ranijom literaturom te
uzimajudi u obzir visoku razinu znanja potrebnu za ucinko-
vito oblikovanje oralno-zdravstvenih navika djece, rezultat >
4 smatrao se “adekvatnim znanjem”, a rezultati < 3 svrstani
su u kategoriju “neadekvatnog znanja”. Ta binarna klasifika-
cija dodatno je provjerena pitanjem samoprocjene (Smatrate
li da ste dovoljno informirani o odrzavanju oralnog zdravlja
vadeg djeteta?) koje je sluzilo kao subjektivni pokazatelj razi-
ne sigurnosti u vlastito znanje.

Veli¢ina uzorka

Potrebna veli¢ina uzorka za ovo presje¢no istrazivanje
procijenjena je koristenjem softvera G*Power (verzija 3.1.9.7),
uz binarnu logisticku regresiju kao primarnu metodu anali-
ze. Na temelju umjerenog ucinka (omjer izgleda = 2,5), razi-
ne znacajnosti o = 0,05 i snage testa od 80 %, te s najvise pet
prediktora uklju¢enih u model, minimalna preporucena ve-
li¢ina uzorka iznosila je 95 sudionika.

Statisticka analiza

Statisticka analiza provedena je u programu IBM SPSS
Statistics (verzija 29.0) i Microsoftovu Excelu. Prije anali-
ze je distribucija kontinuiranih varijabli provjerena Shapi-
ro—Wilkovim testom. Bududi da je vecina varijabli odstupala
od normalne raspodjele, uglavnom su koristeni neparame-
trijski testovi. Deskriptivna statistika, ukljucujuéi frekvenci-
je, postotke, srednje vrijednosti, standardne devijacije, medi-
jane i interkvartilne raspone, koriStena je za opis podataka.
Usporedbe izmedu kategorijskih varijabli provedene su s po-
moc¢u hi-kvadrat testa ili Fisherova egzaktnog testa, ovisno o
ocekivanim veli¢inama. Za usporedbe kontinuiranih ili or-
dinalnih varijabli izmedu dviju neovisnih skupina koristen
je Mann—Whitneyjev U test, a za usporedbe izmedu vise od
dviju skupina primijenjen je Kruskal-Wallisov test. Unato¢
prevladavaju¢im neparametrijskim metodama, jednosmjerna
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ods, one-way ANOVA was used in select instances where
data met the assumptions of homogeneity of variance and
approximate normal distribution, as confirmed by Levene’s
test and visual inspection of Q-Q plots.

Spearman rank correlation coefficients were used to as-
sess associations between continuous and ordinal variables.
To identify predictors of selected outcomes such as inade-
quate oral hygiene, irregular dental visits, and dental fear,
both binary and multinomial logistic regression models were
constructed. Predictor variables were selected based on the-
oretical relevance, prior literature, and significant univariate
associations (p < 0.10). The following variables were consid-
ered for inclusion: child’s age, frequency of sugary snack and
beverage consumption, parental age, parental education lev-
el, perceived and objective oral health knowledge, trauma ex-
perience, and brushing supervision. Final models were re-
fined to avoid overfitting and multicollinearity, which was
assessed using variance inflation factors (VIF < 2.5 across
models).

Odds ratios (ORs) with 95% confidence intervals (Cls)
were reported. Model adequacy was assessed using Hosmer—
Lemeshow goodness-of-fit tests, Nagelkerke pseudo R* val-
ues, and classification accuracy (sensitivity and specificity).
For multinomial logistic regression models, the likelihood
ratio test was used to assess model significance. All regres-
sion models were performed with listwise exclusion of cas-
es with missing data. The overall proportion of missing data
was less than 5% and met the criteria for missing complete-
ly at random (MCAR), as assessed using Little’s MCAR test.
A two-tailed p-value less than 0.05 was considered statisti-
cally significant.

Results

The study included 100 parents, the majority of whom
were mothers (76%). Most parents had either a secondary
(55%) or higher education level (26%), with an average age of
38.36 years. Children had their first dental visit most com-
monly at the age of 3 (median), and all respondents confirmed
that their child had visited a dentist at least once. The main
reasons for the first visit were preventive check-ups (37.8%)
and caries (33.7%) (Table 1). Although most children visit
the dentist regularly—most often once a month (33.3%) or
every three months (14%)—as many as 67.7% have experi-
enced toothache due to caries, and 78.4% currently have car-
ious teeth. Nevertheless, most children (81.8%) also have re-
stored (treated) teeth. Dental trauma was reported in 23.2%
of children, yet only 37.1% of parents reported knowing
how to appropriately respond in such situations. Alarming-
ly, 66% of children consume sweets and snacks daily, and
33.3% drink sweetened beverages every day. While 68% of
children brush their teeth twice a day, 28% do so only once,
and just 27% brush their teeth independently. Half of the
children use fluoride toothpaste, although 29% of parents
are unsure whether the toothpaste contains fluoride. Only
19.4% of children use additional caries-preventive products,
most commonly fluoride gels and mouth rinses. Most par-
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ANOVA koristena je u odabranim slu¢ajevima kada su po-
datci zadovoljavali pretpostavke homogenosti varijance i pri-
blizne normalne distribucije, $to je potvrdeno Leveneovim
testom i vizualnom inspekcijom Q — Q dijagrama. Spearma-
nov koeficijent rang korelacije koristen je za procjenu pove-
zanosti izmedu kontinuiranih i ordinalnih varijabli. Za iden-
tifikaciju prediktora odabranih ishoda, poput neadekvatne
oralne higijene, neredovitih posjeta stomatologu i dentalno-
ga straha, konstruirani su binarni i multinomijalni logisticki
regresijski modeli. Varijable prediktori odabrane su prema te-
orijskoj relevantnosti, dostupnoj literaturi i znacajnim univa-
rijatnim povezanostima (p < 0,10). Za ukljucivanje su razma-
trane sljedece varijable: dob djeteta, ucestalost konzumacije
slatkih grickalica i zasladenih napitaka, dob roditelja, razina
obrazovanja roditelja, percipirano i objektivno znanje o oral-
nom zdravlju, iskustvo traume te nadzor pranja zuba. Zavrs-
ni modeli doradeni su radi izbjegavanja prekomjernog prila-
godavanja i multikolinearnosti koja je provjerena s pomocu
faktora inflacije varijance (VIF < 2,5 u svim modelima).

Omjeri izgleda (OR) s 95-postotnim intervalima pouz-
danosti (CI) su prikazani. Prilagodenost modela procijenje-
na je Hosmer—Lemeshowim testom ispravnosti prilagodbe,
Nagelkerkeovim pseudo R? vrijednostima i to¢no$¢u klasi-
fikacije (osjetljivost i specificnost). Za multinomijalne logi-
sticke regresijske modele, znacajnost modela procijenjena je
testom omjera vjerojatnosti. Svi regresijski modeli provedeni
su s iskljucivanjem slucajeva s nedostaju¢im podatcima me-
todom brisanja s popisa (engl. listwise deletion). Ukupni udio
nedostajuc¢ih podataka bio je manji od 5 % i zadovoljio je
kriterije za potpuno slu¢ajno nedostaju¢e podatke (MCAR),
$to je potvrdeno Littleovim testom MCAR. Dvosmjerni p <
0,05 smatran je statisticki znacajnim.

Rezultati

U istrazivanju je sudjelovalo 100 roditelja i to uglavnom
majke (76 %). Vedina roditelja imala je srednju (55 %) ili
visoku stru¢nu spremu (26 %), a prosje¢na dob iznosila je
38,36 godina. Prvi posjet stomatologu djeca su naj¢es¢e ima-
la u dobi od tri godine (medijan), a svi ispitanici potvrdili su
da je njihovo dijete barem jedanput posjetilo stomatologa.
Pritom su glavni razlozi za prvi posjet bili preventivni pregled
(37,8 %) i karijes (33,7 %) (tablica 1.).

lako vecina djece redovito posjecuje stomatologa — naj-
¢esée jedanput na mjesec (33,3 %) ili svaka tri mjeseca (14
%) — cak njih 67,7 % iskusilo je zubobolju prouzro¢enu
karijesom, a 78,4 % trenuta¢no ima zube zahvaéene karije-
som. Ipak, vedina djece (81,8 %) ima sanirane (lije¢ene) zu-
be. Dentalna trauma zabiljezena je kod 23,2 % djece, no sa-
mo 37,1 % roditelja izjavio je da zna kako pravilno reagirati
u takvim situacijama. Zabrinjava to $to 66 % djece svaki dan
konzumira slastice i grickalice, a 33,3 % svaki dan pije zasla-
dene napitke. Iako 68 % djece pere zube dva puta na dan, 28
% to ¢ini samo jedanput, a samo 27 % zube pere samostalno.
Polovina djece koristi se pastom za zube s fluoridom, a 29 %
roditelja nije sigurno sadrzava li pasta koju upotrebljava nji-
hovo dijete taj mineral. Dodatnim proizvodima za prevenci-
ju karijesa koristi se samo 19,4 % djece, naj¢esce su to fluo-
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ents (68.8%) believe they are sufficiently informed about oral
health maintenance. The COVID-19 pandemic did not sig-
nificantly affect children’s oral hygiene habits, with 80% of
parents reporting no change in oral health care during this
period.

ANOVA results revealed that parental age differed sig-
nificantly across categories of dental visitation frequency (F
(7.84) = 2.6006, p = 0.017, n* = 0.178). Younger parents were
more likely to bring their children to the dentist regularly.
Additionally, parental age varied significantly depending on
whether children used fluoridated toothpaste (F (2. 96) =
3.379, p = 0.038, n? = 0.066), with younger parents more
likely to report its use.

A total of 38% of respondents reported that the COV-
ID-19 pandemic negatively affected their family’s oral health
habits. However, this variable was not significantly associat-
ed with either brushing frequency or dental visitation pat-
terns (p > 0.05 for both outcomes).

Factors associated with Inadequate Oral Hygiene,
Irregular Dental Visits and Child Dental Fear

Binary logistic regression models were constructed to ex-
plore predictors of three outcomes: inadequate oral hygiene,
irregular dental visits, and child dental fear. Predictor vari-
ables were selected based on their theoretical relevance, sig-
nificant univariate association (p < 0.10), and multicollinear-
ity was assessed via VIF (< 2.5). Continuous variables were
evaluated for normality using Shapiro-Wilk, and non-nor-
mal distributions were handled accordingly.

In the first model, brushing once daily or less—defined
as inadequate oral hygiene—had a Nagelkerke R* of 0.217.
Frequent consumption of sweets or salty snacks was associat-
ed with nearly threefold increased odds of inadequate brush-
ing (OR =291, 95% CI: 1.14-7.40, p = 0.025); daily snack-
ing may reflect broader habits that deprioritize twice-daily
brushing. Additionally, low parental oral health knowledge
predicted inadequate brushing (OR = 2.58, 95% CI: 1.03—
6.49, p = 0.043). Parental education and fluoride-use knowl-
edge were included in the model but did not retain statisti-
cal significance.

The second model, assessing predictors of irregular den-
tal visits (attendance only when symptomatic), showed mod-
erate fit (Nagelkerke R? = 0.266). Children with a history
of dental pain were more than three times as likely to at-
tend irregularly (OR = 3.42, 95% CI: 1.22-9.61, p = 0.019),
while each additional year of child age was linked to more
regular attendance (OR=0.78 per year, 95% CI: 0.63—
0.96, p = 0.019), probably reflecting increased autonomy and
scheduling consistency in older children.

Child dental fear and anxiety were assessed using the
parent-proxy Children’s Fear Survey Schedule—Dental Sub-
scale (CFSS-DS), validated for Croatian children (21). The
third model performed strongly (x*(19) = 45.99, p < 0.001;
Nagelkerke R? = 0.561), correctly classifying 83.7% of cas-
es (sensitivity 73.5%, specificity 90.4%) (Table 2). Older pa-
rental age was associated with lower reported fear in their
child, whereas higher parental education increased the odds
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ridni gelovi i tekuéine za ispiranje usta. Vecina roditelja (68,8
%) smatra da su dovoljno informirani o odrzavanju oralnog
zdravlja. Pandemija bolesti COVID-19 nije znatno utjecala
na navike kad je rije¢ o oralnoj higijeni djece, a 80 % rodite-
lja izjavilo je da u tom razdoblju nije bilo promjena u skrbi o
oralnom zdravlju.

Rezultati analize ANOVA pokazali su da se dob rodite-
lja znacajno razlikovala medu kategorijama ucestalosti posje-
ta stomatologu (F (7,84) = 2,606, p = 0,017, 1? = 0,178), pri
¢emu su mladi roditelji ¢esée redovito vodili djecu stomato-
logu. Takoder, dob roditelja znacajno se razlikovala ovisno o
tome koristi li se dijete pastom za zube s fluoridom (F(2,96)
= 3,379, p = 0,038, n? = 0,066), pri cemu su mladi rodite-
lji ¢esée navodili da njihovo dijete upotrebljava takvu pastu.

Ukupno 38 % ispitanika izjavilo je da je pandemija bole-
sti COVID-19 negativno utjecala na oralno-zdravstvene na-
vike njihove obitelji. No ta varijabla nije bila statisti¢ki zna-
¢ajno povezana ni s ucestalo$¢u pranja zuba, ni s ucestaloséu
posjeta stomatologu (p > 0,05 za oba ishoda).

Cimbenici povezani s nedostatnom oralnom higijenom,
neredovitim posjetima stomatologu i dentalnim
strahom kod djece

Za ispitivanje prediktora triju ishoda — nedostatne oral-
ne higijene, neredovitih posjeta stomatologu i dentalnog stra-
ha kod djece — izradeni su binarni logisticki regresijski mo-
deli. Prediktorske varijable odabrane su na temelju njihove
teorijske vaznosti i znacajne povezanosti u univarijatnoj ana-
lizi (p < 0,10), a multikolinearnost provjerena je putem VIE-
a (<2,5). Normalnost distribucije kontinuiranih varijabli
ispitana je Shapiro-Wilkovim testom, a za nenormalne dis-
tribucije koristeni su odgovaraju¢i statisticki pristupi.

U prvom modelu, pranje zuba jedanput na dan ili rjede,
definirano kao nedostatna oralna higijena, imalo je Nagel-
kerke R? od 0,217. Uéestala konzumacija slastica ili slanih
grickalica bila je povezana s gotovo trostruko ve¢im izgledi-
ma za nedostatno ¢etkanje zuba (OR =2,91; 95 % CI: 1,14
- 7,405 p = 0,025). Takvo svakodnevno grickanje moze odra-
zavati $ire zivotne navike koje potiskuju praksu pranja zu-
ba dva puta na dan. Takoder, niska razina roditeljskog zna-
nja o oralnom zdravlju predvidala je nedostatno cetkanje
(OR =2,58; 95 % CI: 1,03 - 6,49; p = 0,043). Razina obra-
zovanja roditelja i poznavanje upotrebe fluorida bili su uklju-
¢eni u model, ali nisu zadrzali statisticku znacajnost.

Drugi model, kojim su analizirani prediktori neredo-
vitih posjeta stomatologu (posjeti samo u slu¢aju simpto-
ma), pokazao je umjerenu prilagodbu modela (Nagelker-
ke R? = 0,266). Djeca koja su imala iskustvo sa zuboboljom
imala su vise od tri puta veée izglede za neredovite posjete
(OR =3,42; 95 % CI: 1,22 - 9,61; p = 0,019), a svaka do-
datna godina djetetove dobi bila je povezana s ve¢om redo-
vito$¢u posjeta (OR = 0,78 po godini; 95 % CI: 0,63 — 0,96;
p = 0,019), §to vjerojatno odrazava ve¢u autonomiju i bolju
organizaciju kod starije djece. Dentalni strah i anksioznost
kod djece procijenjeni su s pomocu ljestvice Children’s Fear
Survey Schedule-Dental Subscale (CESS-DS), validirane za
hrvatsku populaciju (21).

Tre¢i model imao je vrlo dobru prilagodbu ()*
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tenfold. Children attending dental check-ups every three
months were nearly 27 times more likely to exhibit den-
tal fear, and those with previous dental trauma had 26-fold
higher odds. In contrast, parents possessing knowledge of
trauma management were significantly less likely to report

child dental fear (OR = 0.067).

Use of Fluoridated Toothpaste and Brushing Frequency

A multinomial logistic regression model was fitted to
examine factors associated with regular use of fluoridat-
ed toothpaste (never/rarely, sometimes, regularly). Predic-
tor variables were selected based on theoretical relevance,
univariate associations (p < 0.10), and checked for multi-
collinearity using VIF (< 2.5). The resulting model showed
moderate explanatory power (Nagelkerke R? = 0.484). Chil-
dren who attended routine dental check-ups (defined as pre-
ventive visits rather than symptom-driven) were significantly
more likely to use fluoridated toothpaste regularly (p < 0.05),
indicating a link between proactive dental care and preven-
tive oral hygiene habits. While higher parental age, brushing
supervision, and parental oral health knowledge were posi-
tively associated with regular fluoride toothpaste use, these
did not reach statistical significance but followed expected
behavioral trends.

A second multinomial logistic regression model as-
sessed toothbrushing frequency (once-daily/less, twice-daily,
more than twice-daily). Again, predictors were chosen based
on theoretical framework and univariate screening, with
continuous variables checked for normality and correlations
(none exceeding r = 0.30) and categorical predictors screened
for redundancy. The model achieved moderate explanatory
value (Nagelkerke R? = 0.416). Higher parental age and ac-
tive brushing supervision emerged as significant predictors of
children brushing twice daily (vs once-daily or less). Parental
self-reported oral health knowledge also increased the odds
of more frequent brushing, although this effect was not sta-
tistically significant.
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(19) = 45,99; p < 0,001; Nagelkerke R? = 0,561), s to¢no$¢u
klasifikacije od 83,7 % (osjetljivost 73,5 %, specificnost 90,4
%) (tablica 2). Starija dob roditelja bila je povezana s manjim
prijavljenim strahom kod djece, a visa razina obrazovanja ro-
ditelja povecavala je izglede za pojavu dentalnoga straha ¢ak
deset puta. Djeca koja su dolazila na stomatoloske preglede
svaka tri mjeseca imala su gotovo 27 puta vece izglede za pri-
sutnost straha, a ona koja su dozivjela dentalnu traumu imala
su 26 puta vece izglede. Nasuprot tomu, roditelji koji su zna-
li kako postupiti u slu¢aju dentalne traume imali su znadaj-
no manju vjerojatnost da ¢e prijaviti dentalni strah kod svo-

jeg djeteta (OR = 0,067).

Upotreba fluoridirane paste za zube i u¢estalost cetkanja

Za ispitivanje ¢imbenika povezanih s redovitom upotre-
bom fluoridirane paste za zube (nikad/rijetko, katkad, re-
dovito) primijenjen je multinomijalni logisticki regresijski
model. Prediktorske varijable odabrane su na temelju teorij-
ske vaznosti i znacajnih povezanosti u univarijatnoj anali-
zi (p < 0,10), a multikolinearnost je provjerena putem VIF-a
(< 2,5). Dobiveni model pokazao je umjerenu objasnjavajucu
mo¢ (Nagelkerke R* = 0,484). Djeca koja su redovito odlazi-
la na preventivne stomatoloske preglede (za razliku od pre-
gleda izazvanih simptomima) mnogo su ¢es¢e upotrebljava-
la fluoridiranu pastu (p < 0,05), $to upucuje na povezanost
proaktivne skrbi o oralnome zdravlju s preventivnim higi-
jenskim navikama. Starija dob roditelja, nadzor pri ¢etkanju
i visa razina roditeljskog znanja o oralnom zdravlju takoder
su bili pozitivno povezani s redovitom upotrebom fluoridira-
ne paste, iako ta povezanost nije dosegnula statisticku zna-
¢ajnost, ali je slijedila oéekivane obrasce ponasanja.Drugim
multinomijalnim logistickim regresijskim modelom ispitana
je ucestalost ¢etkanja zuba (jedanput na dan ili rjede, dva pu-
ta na dan, viSe od dva puta na dan). Predikrori su odabrani
prema teorijskom okviru i rezultatima univarijatne analize,
pri ¢emu su kontinuirane varijable provjerene na normal-
nost i medusobne korelacije (nijedna nije prelazila r = 0,30),
a kategorijske varijable na redundantnost. Model je pokazao
umjerenu objasnjavaju¢u vrijednost (Nagelkerke R* = 0,416).
Visa dob roditelja i aktivni nadzor pri ¢etkanju pokazali su
se zna¢ajnim prediktorima za pranje zuba dva puta na dan (u
odnosu na jedanput na dan ili rjede). Samoprocijenjeno rodi-
teljsko znanje o oralnom zdravlju takoder je povecavalo vije-
rojatnost ucestalijeg Cetkanja, iako taj ucinak nije bio stati-
sticki znacajan.

Table 2  Binary logistic regression predicting child dental fear
Tablica 2. Binarna logisticka regresija za predvidanje dentalnog straha kod djece
lue o 95% CI for Exp(B)
Variable ¢ Varijabla B prvate Exp(B) (Lower — Upper) ®
p-vrijednost . :
(donja — gornja)
Parental age ® Dob roditelja -0.205 0.020 0.815 0.685 — 0.968
Parental education level (Higher vs. Secondary) « 2304 0.049 10.015 1.014 — 98.867
Razina obrazovanja roditelja (visa vs. srednja)
Frvequency of dental visits (Ev.ery 3 months vs. once a {nonth) . . 3312 0.009 27434 2,978 - 330.380
Udestalost stomatoloskih posjeta (svaka 3 mjeseca vs. jedanput na mjesec)
Previous dental trauma ® Prethodna dentalna trauma 3.275 0.001 26.445 3.631 - 192.616
;a‘e“.‘al knowledge about denal rauma + -2.703 0.002 0.067 0.012 - 0.380
nanje roditelja o postupanju u slucaju dentalne traume
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Supplementary Table 1 The questionnaire used in the study
Suplementna tablica 1. Upitnik koristen u istraZivanju

1 | Respondent’s gender * Spol ispitanika
2 | Respondent’s age (in years) ® Dob ispitanika (u godinama)
3 | Respondent’s level of education ¢ Razina obrazovanja ispitanika
4 | Child’s age (in years) * Dob djeteta (u godinama)
5 | Child’s gender * Spol djeteta
6 | Has the child ever visited a dentist? * Je li dijete ikada posjetilo stomatologa?
7 | At what age did the child first visit a dentist? ¢ U kojoj dobi je dijete prvi put posjetilo stomatologa?
8 | Reason for the child’s first dental visit * Razlog prvog posjeta stomatologu
9 | Frequency of dental visits ® Udestalost posjeta stomatologu
10 | Is the child afraid of the dentist? * Boji li se dijete stomatologa?
11 | Has the child ever experienced dental pain due to caries? * Je li dijete ikada imalo zubobolju zbog karijesa?
12 | Is dental care sought only when the child is in pain? ® TraZi li se stomatoloska skrb samo kada dijete osje¢a bol?
13 | Does the child currently have carious teeth? ® Ima li dijete trenuta¢no karijesne zube?
14 | Does the child have any filled teeth? ¢ Ima li dijete sanirane zube?
15 | Has the child ever experienced dental trauma? ¢ Je li dijete ikada doZivjelo dentalnu traumu?
16 | Does the parent know how to manage dental trauma? ® Zna li roditelj kako postupiti u slu¢aju dentalne traume?
17 | Does the child consume 5 meals per day? ® Konzumira li dijete 5 obroka na dan?
18 | Does the child eat sweets and snacks daily? * Jede li dijete svakodnevno slatkise i grickalice?
19 | Does the child drink sweetened beverages daily? ¢ Pije li dijete svakodnevno zasladene napitke?
20 | How many times per day does the child brush their teeth? ¢ Koliko puta na dan dijete pere zube?
21 | Does the child brush alone or with help? * Pere li dijete zube samostalno ili uz pomo¢?
22 | Does the child use toothpaste with fluoride? * Koristi li se dijete pastom za zube s fluorom?
23 | Does the child use any additional product for caries prevention? * Koristi li se dijete nekim dodatnim proizvodom za prevenciju karijesa?
24 | If yes, what product is used? * Ako da, kojim se proizvodom koristi?
25 | Does the parent feel sufficiently informed about oral health measures? ¢ Osje¢a li se roditelj dovoljno informiranim o mjerama oralnoga zdravlja?
26 | Source of information on oral health measures for children ¢ Izvor informacija o mjerama oralnoga zdravlja za djecu
27 | Has the COVID-19 pandemic affected oral health care routines? * Je li pandemija bolesti COVID-19 utjecala na rutinu oralne higijene?
28 | How important is your own oral health (1-5 scale)? ¢ Koliko je vama osobno vazno vlastito oralno zdravlje (ljestvica 1-5)?
Objective Knowledge
Items on Pediatric Oral
Health Assessed in the
O(I)Zjl:;'(sttii\(r)::;ii::r:ja Ii)l.wwl'edge Iterfl . Response (')ptions .
itanje o znanju Moguénosti odgovora

o znanju iz podrudja

dje¢je oralne higijene
procijenjena u upitniku

No. ¢ Br.
A. As soon as the first tooth erupts ® Cim nikne prvi zub
1 At what age should a child have their first dental visit? * U kojoj B. At 2 years of age * S dvije godine
dobi bi dijete trebalo prvi put posjetiti stomatologa? C. Before starting school * Prije polaska u skolu
D. Only when the child has pain ¢ Samo kada dijete ima bolove
A. Once daily * Jedanput na dan
) How often should children brush their teeth? ¢ Koliko ¢esto djeca | B. Twice daily ® Dva puta na dan
trebaju prati zube? C. After every meal ¢ Nakon svakog obroka
D. Only before bed ¢ Samo prije spavanja
A. Tt makes teeth whiter * Cini zube bjeljima
What is the main benefit of fluoride in toothpaste? ® Koja je glavna | B. It prevents tooth decay ¢ Sprjecava karijes
3 : : : R
korist od fluora u pasti za zube? C. It removes stains * Uklanja mrlje
D. It freshens breath ® Osvjezava dah
. Lo . . A. Cheese * Sir
Which of the following is most likely to cause tooth decay in
. . . S L . B. Apples ¢ Jabuke
4 children? ¢ Koja od navedenih namirnica najvjerojatnije uzrokuje . P
larii . C. Sugary soft drinks  Zasladeni gazirani napitci
arijes kod djece? P .
D. Nuts  Oraasti plodovi
A. Rinse it and place it in milk, then see a dentist * Isprati ga i
If a child’s permanent tooth is knocked out, what should be done stavid u mlijeko, zatim otlsl.stomatologu
. . . S . B. Discard the tooth ¢ Baciti zub
5 immediately? * Ako se djetetu izbije trajni zub, $to treba odmah . . . o .
G C. Wait to see if it stops bleeding ® Pric¢ekati da prestane krvarenje
uéiniti? . . . S )
D. Replant it yourself without cleaning ¢ Vratiti ga sami odmah na
njegovo mjesto bez ¢iséenja
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Discussion

This study provides valuable insights into the oral health
behaviors of children and highlights several significant pre-
dictors associated with adverse oral health outcomes. One of
the most alarming findings is that 28% of the children re-
ported brushing their teeth only once per day or less. Such
infrequent oral hygiene practices are strongly correlated with
a heightened risk of developing dental caries, as inadequate
removal of dental plaque facilitates the accumulation of car-
iogenic bacteria and the prolonged exposure of tooth surfaces
to acidic by-products of carbohydrate metabolism (22, 23).
Moreover, more than half of the children consumed sweets
daily, and 42% consumed sweetened beverages daily, both
well-established risk factors for dental caries (24,25). Logis-
tic regression analyses revealed daily consumption of sweets
significantly increased inadequate brushing (OR=2.91,
p=0.025). High-frequency snacking can disrupt oral hygiene
routines: children who snack more often may brush less con-
sistently or only after meals, allowing plaque acids from
snacking to act unchecked for longer periods (26). Further-
more, frequent sugary intake has been associated with great-
er caries risk, particularly when brushing is inconsistent (27).
Additionally, parental knowledge significantly influenced
children’s brushing habits; parents who felt poorly informed
were more likely to have children with inadequate oral hy-
giene (OR=2.58, p=0.043), which is consistent with previous
studies linking better parental knowledge to improved oral
hygiene practices in children (28,29).

Notably, brushing frequency was also positively associat-
ed with parental age and brushing supervision, both of which
were significant predictors of twice-daily brushing in multi-
nomial regression models. This suggests that more experi-
enced or engaged parents may be more consistent in imple-
menting and monitoring oral hygiene routines at home (30).

Irregular dental visits were significantly more frequent
among children who experienced dental pain (OR=3.42,
p=0.019), a pattern that aligns with research indicating
symptomatic dental attendance often leads to delayed care
and worsened dental outcomes (31). Older children were
more likely to attend dental visits regularly, potentially re-
flecting increased parental awareness of preventive dental
care over time.

ANOVA analyses further revealed that younger parents
were significantly more likely to ensure regular dental check-
ups and fluoride toothpaste use. These findings may indicate
a generational shift in attitudes toward proactive dental care
and awareness of preventive practices (9,32,33).

Regarding dental fear, older parental age, higher parental
education, and past dental trauma were significant predic-
tors, which corroborates earlier findings that both parental
characteristics and traumatic dental experiences contrib-
ute significantly to dental anxiety in children (34,35). In-
terestingly, parental knowledge about trauma management
was associated with decreased child dental fear, emphasizing
the critical role of parental guidance in mitigating anxiety
(36). This aligns with recent retrospective data from Croatia,
which revealed that over 50% of acute and 41% of subacute

Utjecaj roditelja na oralno zdravlje i strah djece u Zagrebu

Rasprava

U ovom istrazivanju nalaze se vrijedni uvidi u oralno-
zdravstvene navike djece te se isti¢e nekoliko znacajnih pre-
diktora povezanih s nepovoljnim ishodima oralnog zdravlja.
Jedan od najalarmantnijih nalaza jest da je 28 % djece izja-
vilo da peru zube samo jedanput na dan ili rjede. Tako ri-
jetka higijena usne Supljine snazno je povezana s pove¢anim
rizikom od pojave zubnog karijesa zato $to nedovoljno ukla-
njanje zubnog plaka pogoduje nakupljanju kariogenih bakte-
rija i produljenoj izlozenosti zubnih povrsina kiselim nuspro-
izvodima metabolizma ugljikohidrata (22, 23). Nadalje, vise
od polovine djece konzumiralo je slastice svaki dan, a 42 %
svaki dan je pilo zasladena pi¢a — i jedno i drugo dobro su
poznati ¢imbenici rizika za karijes (24, 25). Analiza logisti¢-
ke regresije pokazala je da svakodnevna konzumacija slasti-
ca znatno povecava vjerojatnost nedovoljne oralne higijene
(OR =291, p = 0,025). Uestalo grickanje moze narusiti hi-
gijensku rutinu: djeca koja ¢es¢e konzumiraju meduobroke
mogu rjede prati zube ili ih prati samo poslije glavnih obro-
ka, ¢ime se kiselinama iz plaka omogucuje dulje djelovanje
bez kontrole (26). Nadalje, uéestali unos Secera povezuje se s
vedim rizikom od karijesa, osobito kada je ¢etkanje zuba ne-
dosljedno (27).

Znanje roditelja takoder je imalo znacajan utjecaj na na-
vike ¢etkanja kod djece; roditelji koji su smatrali da su nedo-
voljno informirani imali su ve¢u vjerojatnost da im djeca odr-
zavaju nedovoljnu oralnu higijenu (OR = 2,58, p = 0,043),
$to je u skladu s dosada$njim istrazivanjima koja povezuju
bolje znanje roditelja s poboljsanim higijenskim praksama
kod djece (28, 29). Posebno je uoceno da je ucestalost éetka-
nja pozitivno povezana s dobi roditelja i nadzorom pranja zu-
ba, pri ¢emu su oba ¢imbenika bila znacajni predikrori ¢etka-
nja dva puta na dan u modelima multinomijalne regresije. To
sugerira da iskusniji ili angaziraniji roditelji dosljednije pro-
vode i nadziru higijensku rutinu kod kuée (30).

Neredoviti odlasci stomatologu bili su znatno ¢eséi kod
djece koja su iskusila zubobolju (OR = 3,42, p = 0,019), $to
se podudara s istrazivanjima u kojim se isti¢e da simptomat-
ski odlasci stomatologu ¢esto dovode do odgodene skrbi i
losijih ishoda (31). Starija djeca ¢esée su redovito posjeciva-
la stomatologa, $to moze pokazivati porast svijesti roditelja o
vaznosti preventivne skrbi s vremenom. Dodatna analiza po-
kazala je da su mladi roditelji ¢es¢e osiguravali redovite sto-
matoloske preglede i uporabu paste s fluorom. Ti rezultati
mogu upudivati na generacijsku promjenu u stajalistu prema
proaktivnoj dentalnoj skrbi i svjesnosti o preventivnim prak-
sama (9, 32, 33).

Kad je rije¢ o dentalnome strahu, starijoj dobi roditelja,
vi$oj razini obrazovanja roditelja i doZivljenoj dentalnoj trau-
mi, to su bili znacajni predikrori, $to potvrduje ranija istrazi-
vanja prema kojima i osobine roditelja i traumatska iskustva u
stomatoloskoj ordinaciji zna¢ajno pridonose dentalnoj anksi-
oznosti kod djece (34, 35). Zanimljivo, znanje roditelja o po-
stupanju u slucaju dentalne traume bilo je povezano sa sma-
njenim strahom djece od stomarologa, $to istice klju¢nu ulogu
roditeljske edukacije u ublazavanju anksioznosti (36). To je
u skladu s nedavnim retrospektivnim podatcima iz Hrvatske
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traumatic dental injuries were not treated on time, empha-
sizing the urgent need for caregiver education on the impor-
tance of timely intervention following dental trauma (37).

Multinomial regression analyses further highlighted that
regular dental visits significantly increased fluoride tooth-
paste use, consistent with extensive evidence demonstrating
fluoride’s effectiveness in caries prevention (38). Younger par-
ents were more likely to report regular dental attendance and
fluoride toothpaste use, suggesting generational differences
in parental behaviors and possibly greater receptiveness to
contemporary oral health guidelines among younger care-
givers (39).

In addition, only 19.4% of children in this sample used
supplementary caries-preventive products such as fluoride gel
or Tooth Mousse®, despite their established benefits in rem-
ineralization and caries management (40). This underutiliza-
tion points to a gap in preventive care practices that could be
addressed through increased parental education and profes-
sional recommendation.

Despite 38% of respondents reporting negative impacts
from the COVID-19 pandemic on their family’s oral health
habits, no significant association was found in this study,
differing from some previous research that indicated disrup-
tions to oral health routines and reduced dental service uti-
lization during the pandemic period (16). It is possible that
families attending the university dental center were more
health-literate and proactive, thus minimizing the impact of
pandemic-related disruptions.

Interestingly, 41.4% of children in our sample were re-
ported to have dental fear, and more frequent dental visits—
particularly every three months—were unexpectedly associ-
ated with higher levels of fear. This counterintuitive result
may stem from repeated exposure to stressful dental proce-
dures or prior negative experiences that heighten anxiety over
time. Alternatively, it is possible that children who are al-
ready fearful are brought to the dentist more frequently for
monitoring or follow-up. These findings suggest the need for
further qualitative research and highlight the importance of
implementing child-centered, trauma-informed behavioral
management strategies in pediatric dental settings (41).

This study has several noteworthy limitations that should
temper the interpretation of its findings. First, the small sam-
ple size and convenience sampling from a single urban dental
center greatly restrict the generalizability of results; the sam-
ple cannot credibly represent the entire Croatian population,
particularly in rural or socioeconomically diverse areas. This
introduces substantial sampling bias and threatens external
validity. Second, as a cross-sectional design, causal inferences
cannot be drawn. Relationships identified here indicate asso-
ciations at a single point in time and may suffer from reverse
causality or omitted confounders. Third, reliance on self-re-
ported data—particularly regarding brushing frequency, di-
etary habits, dental visits, and fluoride use—introduces sub-
stantial recall bias and social desirability bias, which may
lead to systematic over-reporting of positive behaviors and
under-reporting of negative ones. Fourth, we did not em-
ploy fully validated instruments for critical constructs, nota-
bly parental knowledge and child dental fear. While moder-

Parental Influences on Child Oral Health and Fear in Zagreb .

koji su pokazali da vise od 50 % akutnih i 41 % subakutnih
traumatskih ozljeda zuba nije bilo pravodobno zbrinuto, $to
istice hitnu potrebu za edukacijom skrbnika o vaznosti pravo-
dobne intervencije nakon dentalne traume (37).

Analize multinomijalne regresije dodatno su pokazale
da su redoviti stomatoloski pregledi bili znacajno povezani s
uporabom paste s fluorom, sto je u skladu s opseznim doka-
zima o ucinkovitosti fluora u prevenciji karijesa (38). Mladi
roditelji ¢esce su izvjeséivali o redovitim dentalnim pregledi-
ma i uporabi paste s fluorom, sto sugerira generacijske razlike
u ponasanju roditelja i ve¢u otvorenost mladih skrbnika pre-
ma suvremenim smjernicama oralnoga zdravlja (39). Unato¢
dokazanim koristima dodatnih preventivnih proizvoda kad
je rije¢ o karijesu, poput fluoridnog gela ili Tooth Moussea”,
iz ovog uzorka samo ih je primjenjivalo 19,4 % djece (40).
Ta nedovoljna primjena upu¢uje na prazninu u preventivnim
praksama koju bi se moglo nadomjestiti pove¢anom eduka-
cijom roditelja i ja¢im preporukama stomatologa.

lako je 38 % ispitanika izjavilo da je bolest COVID-19
negativno utjecala na oralno-zdravstvene navike u njihovoj
obitelji, u ovom istrazivanju nije utvrdena znacajna poveza-
nost, $to se razlikuje od pojedinih ranijih studija ¢iji su au-
tori upozorili na poremecaje oralno-zdravstvenih rutina i
smanjenu dostupnost stomatoloskih usluga tijekom pande-
mije (16). Mozda su obitelji koje posje¢uju sveucilisni dental-
ni centar bile zdravstveno pismenije i proaktivnije, ¢ime su
ublazile utjecaj poremecaja povezanih s pandemijom. Zani-
mljivo, 41,4 % djece iz ovog uzorka imalo je dentalni strah,
a ucestaliji posjeti stomatologu — osobito svaka tri mjese-
ca — bili su neocekivano povezani s vi$im razinama straha.
Taj naizgled paradoksalni rezultat mogao bi se objasniti po-
novljenim izlaganjem stresnim stomatoloskim zahvatima ili
ranijim negativnim iskustvima koja s vremenom pojacavaju
anksioznost. Takoder je mogude da se djeca koja ve¢ imaju
izrazen strah ¢es¢e dovode na kontrole ili pracenje. Ti nala-
zi upucuju na potrebu za daljnjim kvalitativnim istrazivanji-
ma te isticu vaznost provedbe pristupa usmjerenih na dijete,
temeljenih na nacelima skrbi informirane o traumi u pedija-
trijskoj dentalnoj praksi (41).

Ovo istrazivanje ima nekoliko vaznih ogranicenja koja
treba uzeti u obzir pri interpretaciji rezultata. Prvo je da ma-
li uzorak i prigodan odabir ispitanika iz jednoga urbanog
dentalnog centra znacajno ograni¢avaju moguénost genera-
lizacije; uzorak ne moze vjerodostojno predstavljati cjeloku-
pnu populaciju djece u Hrvatskoj, posebno ne u ruralnim ili
socioekonomski razlicitim sredinama. To uvodi pristranost
uzorka i umanjuje vanjsku valjanost.

Drugo je ogranicenje da se presje¢nim istrazivanjem ne
mogu utvrditi uzro¢no-posljedi¢ne veze; pronadene poveza-
nosti upucuju na odnose u jednom vremenskom trenutku i
mogu biti podlozne obrnutom uzroénom slijedu ili neuzi-
manju u obzir odredene ¢imbenike. Tre¢e ogranicenje jest
oslanjanje na samoprocjenu — posebno kod ucestalosti ¢et-
kanja, prehrambenih navika, posjeta stomatologu i uporabe
fluora — zato $to moze dovesti do pristranosti u prisje¢anju i
pristranosti u drustvenoj pozeljnosti, $to moze rezultirati su-
stavnim precjenjivanjem pozitivnih ponasanja i podcjenjiva-
njem onih negativnih.
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ate proxies were used, the absence of standardized measures
(e.g., CFSS-DS for anxiety or validated oral health literacy
scales) weakens the measurement validity of these variables.
Finally, although predictors were screened for collinearity
(VIF < 2.5), the small sample size combined with multiple
predictors introduces risk of model overfitting and inflated
effect estimates, particularly for high odds ratios observed
(e.g., dental trauma and fear). This issue is well documented
in small-sample cross-sectional studies (42). In light of these
limitations, our findings should be interpreted cautiously.
Future research should employ larger, population-based sam-
ples, utilize longitudinal or experimental designs, and imple-
ment validated psychometric tools to more accurately assess
dental fear, knowledge, and behaviors. This approach would
improve both the internal and external validity of insights
into pediatric oral health in Croatia.

Conclusion

This study underscores the pivotal role of parental knowl-
edge, behaviors, and sociodemographic characteristics in
shaping children’s oral health outcomes. Inadequate oral hy-
giene, irregular dental attendance, and dental fear were sig-
nificantly associated with modifiable parental and behavioral
factors, including snack consumption, perceived oral health
literacy, supervision during brushing, and trauma manage-
ment knowledge. Notably, children of younger and less-in-
formed parents were more likely to exhibit suboptimal oral
hygiene, while dental trauma and frequent dental visits were
linked to higher fear levels. These findings support the in-
tegration of trauma-informed, family-centered educational
strategies within routine pediatric dental care. Specifically,
structured caregiver workshops, digital oral health literacy
tools, and school-based outreach could improve preventive
behaviors and reduce dental anxiety. Future longitudinal,
multi-center research is recommended to validate these as-
sociations and guide evidence-based health policy develop-
ment.

Conflict of interest: The authors declare no conflicts of interest re-
garding this manuscript.

Ethics approval and consent to participate: The study protocol was
approved by the Ethics Committee of the University Hospital Center
Zagreb (Class: 8.1-22/32-2, No.: 02/013) and the Ethics Committee
of the School of Medicine, University of Zagreb (Class: 641-01/22-
02/01, No.:380-59-10106-22-111/61).

Author’s contribution: S.K. - contributed to conception, design, da-
ta acquisition, analysis and interpretation, drafted and critically re-
vised the manuscript; S.V.H. - contributed to conception, design, da-
ta acquisition and critically revised the manuscript; L.S. - analysis and
interpretation, drafted and critically revised the manuscript; D.N.V.
- contributed to conception, design and critically revised the manu-
script; Z.V. - contributed to conception, design and critically revised
the manuscript; M.M. - contributed to conception, design, drafted and
critically revised the manuscript. All authors gave their final approval
and agreed to be accountable for all aspects of the work.

Utjecaj roditelja na oralno zdravlje i strah djece u Zagrebu

Cetvro, nisu koristeni potpuno validirani instrumenti
za neka klju¢na mijerila, posebno za znanje roditelja i dentalni
strah djece. Tako su koristeni umjereno pouzdani zamjenski
pokazatelji, izostanak standardiziranih mjera (npr. CESS-DS
za anksioznost ili validirane ljestvice zdravstvene pismeno-
sti) umanjuje mjernu valjanost tih varijabli. Konacno, iako
je provjerena multikolinearnost prediktora (VIF < 2,5), ma-
li uzorak u kombinaciji s ve¢im brojem prediktora povecava
rizik od prekomjernog prilagodavanja modela i precijenjenih
vrijednosti u¢inaka, osobito kod visokih omjera izgleda (npr.
trauma i strah), $to je dobro poznat problem u presje¢nim
istrazivanjima s malim uzorcima (42).

U buduca istrazivanja trebalo bi ukljuditi vece, popula-
cijski reprezentativne uzorke, primjenjivati longitudinalne
ili eksperimentalne dizajne te koristiti se validiranim psiho-
metrijskom alatima kako bi se preciznije procijenili dental-
ni strah, znanje i ponasanja, ¢ime bi se poboljsala i unutar-
nja i vanjska valjanost spoznaja o oralnom zdravlju djece u

Hrvatskoj.

Zaklju¢ak

U ovom istrazivanju istice se klju¢na uloga znanja rodite-
lja, njihovih ponasanja i sociodemografskih obiljezja u obli-
kovanju ishoda oralnog zdravlja djece. Neodgovarajuca oral-
na higijena, neredoviti odlasci stomatologu i dentalni strah
znacajno su bili povezani s promjenjivim roditeljskim i po-
nafajnim c¢imbenicima, uklju¢ujuéi konzumaciju grickali-
ca, percipiranu zdravstvenu pismenost, nadzor pranja zuba i
znanje o postupanju u slu¢aju traume. Posebno se istic¢e da su
djeca mladih i manje informiranih roditelja imala ve¢u vjero-
jatnost za loiju oralnu higijenu, a dentalna trauma i ucestali
stomatoloski posjeti bili su povezani s viSom razinom straha.
Ti nalazi podupiru potrebu za integracijom skrbi informira-
ne o traumi i obiteljski usmjerenih edukacijskih strategija u
rutinsku pedijatrijsku dentalnu skrb. Strukturirane radionice
za roditelje, digitalni alati za jacanje oralno-zdravstvene pi-
smenosti te $kolski preventivni programi mogli bi poboljsati
preventivna ponasanja i smanjiti dentalnu anksioznost. Bu-
duéa longitudinalna, viSecentri¢na istraZivanja preporucuju
se da bi se potvrdile ove povezanosti i oblikovale javnozdrav-
stvene politike utemeljene na dokazima.
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Sazetak

Cilj: Cilj ovog istrazivanja bio je procijeniti roditeljsko znanje, ponasanje i sociodemografske predik-
tore koji utjecu na oralno-zdravstvene navike djece, obrasce posjeta stomatologu te dentalni strah
djece u Hrvatskoj. Materijali i metode: Provedeno je presjecno istrazivanje koje je obuhvatilo 100
roditelja djece u dobi od 0 do 7 godina u Zavodu za djecju i preventivhu stomatologiju Stomato-
loskog fakulteta Sveucilista u Zagrebu. Validiranim strukturiranim upitnikom procjenjivalo se rodi-
teljsko znanje te prehrambene navike, u¢estalost pranja zuba, uporaba fluorida, razlozi i u¢estalost
posjeta stomatologu te dentalni strah kod djece. Statisticke analize ukljucivale su hi-kvadrat test,
analizu ANOVA, Spearmanove korelacije i logisti¢ku regresiju kako bi se identificirali prediktori ne-
dostatne oralne higijene, neredovitih posjeta stomatologu i dentalnoga straha. Rezultati: Samo 68
% djece pralo je zube dva puta na dan, 66 % konzumiralo je slastice svakodnevno, a 33,3 % svakod-
nevno je pilo zasladene napitke. Logisticka regresija pokazala je da je pranje zuba jedanput na dan
ili rjede (klasificirano kao nedostatno pranje) znacajno predvideno / uglavnom odredeno svakodnev-
nom konzumacijom grickalica (OR = 2,91; p = 0,025) i niskom razinom roditeljskog znanja o oral-
nom zdravlju (OR = 2,58; p = 0,043). Neredoviti posjeti stomatologu bili su vjerojatniji kod djece s
anamnezom dentalne boli (OR = 3,42; p = 0,019). Dentalni strah kod djece (41,4 %) bio je predviden
prethodnom traumom/na temelju ranijih tretmana (OR = 26,4; p = 0,001), cestim kontrolnim pre-
gledima/cestih kontrolnih pregleda (OR = 27,4; p = 0,009) i razinom roditeljskog obrazovanja (OR =
10,0; p = 0,049), a poznavanje postupaka zbrinjavanja traume imalo je zastitni u¢inak (OR = 0,067;
p = 0,002). Uporaba paste za zube s fluoridom bila je pozitivno povezana s redovitim posjetima sto-
matologu. Zakljucak: Oralno-zdravstvene navike i dentalni strah djece znacajno su pod utjecajem ro-
diteljskog znanja, obrazovanja, prehrambenih navika i iskustava s traumom. Edukativne intervencije
usmjerene na skrbnike, posebno o postupanju u slu¢aju dentalne traume i odrzavanju oralne higije-
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