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Abstract

Aim: The aim of this study was to evaluate the Polish school nurses’ opinion on the topical fluoride
treatment and their knowledge about fluoride safety. Material and methods: A cross-sectional study
with the use of a self-administered questionnaire was conducted on 164 school nurses. The ques-
tionnaire concerned previous training in caries prevention, action taken at schools with regard to car-
ies prevention, cooperation with dentists, opinion on the topical fluoride application program and
nurses’ knowledge about fluoride safety. Results: 93.9% of nurses included oral health in their du-
ties and 81.7% accomplished the topical fluoride treatment. 52.1% never attended any training con-
cerning dental issues. Nurses from cities and villages more often than those from towns provided
lectures on caries prevention and fluoride topical applications (respectively p= 0.033 and p=0.021,
chi2 test). The nurses had a positive opinion on the effectiveness and safety of topical fluoride ap-
plication. Only a half of respondents knew the fluoride probable toxic dose and one fifth of them did
not know the concentration of fluoride in gel. The knowledge was statistically dependent on the level
of nurses’ education (p=0.019, Kruskal-Wallis test). Nurses with a low level of knowledge were not
aware of a potential harm effect of fluoride and they had negative opinion about the effectiveness of
fluoride program at school. Conclusion: Polish school nurses had a positive opinion on topical fluo-
ride treatment. However, there are gaps in their knowledge and the institutional training is needed.
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Introduction

Dental caries is the most widespread disease in the world
(1). Even though a continuous decrease in caries prevalence
and experience in Polish children is observed, these levels are
still very high (2). This disease has a great impact on child’s
life, results in lowering the quality of life, and generates many
economic costs (3, 4). As caries is a lifestyle disease, the mea-
sures to prevent cavity development should be taken from
the childhood. There are three main subject areas within the
scope of oral health promotion, including oral hygiene, prop-
er nutrition and the use of fluoride compounds.

Fluoride (F) has been the most efficient caries preventive
agent responsible for the decline in dental caries over the last
decades (5). The mechanism of its actions is multidirection-
al. Fluoride reduces dental plaque formation, inhibits enolase
resulting in a decrease in the level of glycolytic intermediates,
affects bacterial cellular membrane permeability, inhibits de-
mineralization and increases remineralization. If F is present
in the biofilm environment and the pH is not lower than 5.5,

Uvod

Karijes je najrasirenija bolest na svijetu (1). Iako je uo-
¢eno stalno smanjenje prevalencije karijesa kod djece u Polj-
skoj, razina je jo§ veoma visoka (2). Bolest snazno utjece na
dijete i rezultira lo$ijom kvalitetom zivota, a ima i velik eko-
nomski utjecaj (3, 4). Bududi da je karijes bolest na koju
utje¢e nacin Zivota, mjere za njegovu prevenciju trebaju se
provoditi od djetinjstva. Tri su glavna podru¢ja djelovanja u
promidzbi oralnoga zdravlja — oralna higijena, pravilna pre-
hrana i primjena preparata fluora.

Fluor (F) je najucinkovitije sredstvo za prevenciju karijesa
i zasluzan je za njegovo smanjenje u posljednjih nekoliko de-
setlje¢a (5). Mehanizam njegova djelovanja je visestruk. Fluor
smanjuje stvaranje dentalnoga plaka, inhibira enolazu i razi-
nu glikolitickih intermedijarnih spojeva te povecava remine-
ralizaciju. Ako se nalazi u okolini biofilma, a pH nije manji
od 5,5, otapanje hidroksiapatita (HA) potice stvaranje fluora-
patita (FA). Kako se ciklusi demineralizacije i remineralizacije
ponavljaju, vanjske slojeve cakline ¢ine otpornijima na kise-
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the dissolution of hydroxyapatite (HA) promotes the Fluor
apatite (FA) formation. Repeated cycles of demineralization
and remineralization make the outer parts of enamel more re-
sistant to acidic environment (5, 6). Fluoride can be delivered
to the organism orally and topically. Using fluoride tooth-
paste twice a day is considered to be a basic caries-preventive
strategy. Apart from daily hygiene routine, the home-used
or professionally-applied high concentration topical agents
should be used in high risk populations (7). The application
of a high concentration of F ions results in the calcium flu-
oride-like globules formation on the tooth surface. They are
mineral reservoirs releasing calcium, phosphate and fluoride
after acid attacks (8). For professional application the gels,
foams and varnishes with a concentration between 0.5 and
5% are recommended. Currently, the indications for fluoride
prophylaxis and the frequency of application depend on the
individual caries risk; fluoride applications are recommended
in individuals with a moderate and high caries risk (7).
Despite its positive effect on teeth, fluoride may cause an
acute and chronic toxicity. An overexposure to small doses
during first years of life results in enamel development dis-
turbances named fluorosis. People living in areas where the
fluoride level in drinking water is above 1.5 mg/l (1.5 ppm)
are exposed to fluorosis. Currently, multiple sources of fluo-
ride exposure, e.g. fluoride-containing dental products, flu-
oride enriched food and water are considered to be a reason
for a growing number of children with fluorosis symptoms
(9, 10). Potentially, a harmful effect may result from a daily
ingestion of topical fluoride, from toothpaste or from home
use gels. An acute poisoning may occur after the ingestion of
one or more doses of fluoride over a short time period. First
symptoms are nausea, abdominal pain, bloody vomiting and
diarrhea. They are followed by headache, cardiac arrhythmia,
excess salivation, collapse with paleness, weakness, wet, cold
skin, shallow breathing, spasms, muscle paralysis, and teta-
ny. The abovementioned symptoms are an effect of metabolic
disorders, mainly hypocalcaemia, hyperkalemia and acidosis.
Acute fluoride toxicity often results in death (11). In chil-
dren, first signs of poisoning may occur after the ingestion of
1-5 mg/kg of fluorides (probable toxic dose, PTD), and the
lethal dose (LD) is calculated to be between 8 and 16 mg/kg
(10, 11). Even though the cases of acute fluoride poisoning
are very rare nowadays (12), the possibility of overdose due
to unsupervised ingestion of dental products still exists (11).
It has been proven that school/kindergarten-based pro-
grams for caries prevention with topical fluoride are cost-ef-
fective, with a high ratio of caries reduction (13-15). In Po-
land, since 2004, a fluoride program funded by the National
Health System (NHS) for all children attending primary
schools has been available. The procedures are performed in
classes 1 to 6, six times in a school year (every 6 weeks) with
the method of supervised toothbrushing using a 1.25% gel.
The prevention is provided in areas where the fluoride lev-
els in drinking water exceed 1 mg/l. Joining the program re-
quires a written parental consent. The procedure is supervised
by a school nurse or school hygienist. Therefore, school nurs-
es play an important role in caries prevention with topical
fluoride in Poland, but little is known about their opinions
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li okoli§ (5, 6). Fluor se moze primjenjivati oralno i topikal-
no. Koristenje zubne paste s fluorom dva puta na dan sma-
tra se preventivnom karijesnom strategijom. Uz svakodnevnu
higijenu, preporucuje se koristenje proizvoda s visokim udje-
lom fluora, bilo kod kuée, bilo u profesionalnim okvirima, i
to za populaciju s visokim rizikom od karijesa (7). Primjena
velike koncentracije iona fluora kao posljedicu ima stvaranje
globula kalcijeva fluorida na povrsini zuba. To su mineralni
spremnici koji otpustaju kalcij, fosfate i fluor nakon navale
kiseline (8). Za profesionalnu primjenu preporucaju se gelo-
vi, pjene i lakovi u koncentraciji od 0,5 do 5 %. Trenuta¢no
indikacije za fluoridnu profilaksu i frekvenciju primjene ovi-
se o individualnom riziku od karijesa. Primjena fluora prepo-
rucuje se pojedincima s umjerenim i visokim rizikom od ka-
rijesa (7).

Unato¢ pozitivnom djelovanju na zube, fluor moze uzro-
kovati akutno i kroni¢no otrovanje. Pretjerana izlozenost ma-
lim dozama u prvim godinama Zivota moze poremetiti ra-
zvoj cakline koji se naziva fluorozom. Populacije koje Zive u
podrugjima s visokim razinama fluora u vodi (ve¢ima od 1,5
mg/l, odnosno 1,5 ppm) mogu biti zahva¢ene fluorozom.
Danas se smatra da su razlozi za povecani broj djece sa simp-
tomima fluoroze upravo u izlozenosti velikom broju izvora
fluora kao $to su, na primjer, dentalni proizvodi s fluorom, te
hrana i voda obogac¢ena fluorom (9, 10). Stetni se u¢inak mo-
ze pojaviti i zbog svakodnevnog gutanja topikalnog fluorida,
zubne paste te gelova koji se upotrebljavaju kod kuce. Akut-
no otrovanje moze nastati nakon ingestije jedne ili vise do-
za fluorida u kratkom razdoblju. Prvi simptomi su mu¢nina,
abdominalna bol, krvavi vomitus te dijareja. Slijede glavobo-
lja, sréana aritmija, pretjerana salivacija, kolaps s bljedilom,
slabost, hladna koza, plitko disanje, gréevi, paraliza misica te
tetanija. Sve navedeno posljedica je metabolickih poremeca-
ja, uglavnom hipokalcemije, hiperkalemije i acidoze. Akut-
na toksi¢nost fluorida ¢esto moze prouzroditi smrt (11). Kod
djece se prvi znakovi trovanja mogu pojaviti nakon gutanja
od 1 do 5 mg fluorida na 1 kg tjelesne mase (vjerojatna tok-
sicna doza; engl. probable toxic dose — PTD), a letalna doza
iznosi izmedu 8 i 16 mg/kg (10, 11). Iako su slucajevi akut-
nog trovanja fluoridima danas rijetki (12), jo$ postoji opa-
snost od predoziranja zbog nekontroliranog gutanja proizvo-
da koji sadrzavaju fluor (11).

Dokazano je da su skolski i predskolski programi pre-
vencije karijesa koji obuhvacaju topikalnu primjenu fluorida
isplativi te da znatno reduciraju karijes (13 — 15). U Poljskoj
se od 2004. godine u osnovnim skolama provodi program
fluoridacije, a podupire ga drzavni zdravstveni sustav. Postup-
ci se provode od prvog do Sestog razreda, Sest puta tijekom
skolske godine (svakih 6 tjedana) metodom nadziranog cet-
kanja zuba gelom s 1,25 % fluorida. Prevencija se obavlja u
podrugjima gdje je razina fluora u pitkoj vodi ve¢a od 1 mg/l.
Uklju¢ivanje u program zahtijeva pristanak roditelja. Postu-
pak nadzire $kolska medicinska sestra ili $kolski higijenicar.
Zato u Poljskoj skolske medicinske sestre imaju vaznu zada¢u
u prevenciji karijesa na temelju topikalne primjene fluorida,
no malo se zna o njihovu misljenju o tom postupku te koliko
znaju o akutnoj toksi¢nosti fluorida.
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about this program as well as their knowledge in this area.
The purpose of this study was to evaluate school nurses’ opin-
ions on the topical fluoride treatment and their knowledge of
acute fluoride toxicity.

Material and methods

A descriptive cross-sectional study with the use of a self-
administered questionnaire was conducted from January to
April 2014 on randomly selected school nurses. The survey
concerned several aspects of the role of school nurse in main-
taining oral health in pupils, e.g. caries prevention and first
aid in dental trauma. The protocol of the study was approved
by the Bioethical Committee of the Medical University of Bi-
alystok, Poland.

Study population

Three hundred and thirty-three school nurses were select-
ed from the internet database of the Central Statistical Office
of Poland. The following assumptions were made to estab-
lish the minimum sample size for the evaluation of the role
of school nurses in caries prevention: the number of school
nurses based on data from the Polish Ministry of Health to
be about 8,000, the percentage of nurses whose duties in-
clude the application of topical fluoride (estimated sample
size) based on a pilot study to be 95%, the confidence level
95%, maximum error 5%. The minimum sample size was es-
timated to be 72 nurses. All participants received a question-
naire with a pre-paid return envelope, notes on the aim of the
study and a participation consent form.

Questionnaire

A structured self-administrative questionnaire was tested
in a pilot study on 37 school nurses. After the pilot study,
one question about the time of eruption of primary and per-
manent teeth was removed because it was not relevant to the
study. The final questionnaire comprised questions concern-
ing the duration of employment as school nurse, the educa-
tion level, the work location type, previous training on car-
ies prevention, actions taken at school, and cooperation with
dentists. The questionnaire contained also a part concerning
the topical fluoride application program; this part was com-
pleted by the nurses who accomplished the NHS program.
Questions regarded the percentage of pupils having fluoride
prophylaxis, their opinion about the effectiveness and safe-
ty of fluoride application and 5 questions evaluating nurse’s
knowledge of fluoride toxicity. The knowledge was assessed
by counting points for every correct answer. Due to two
questions in multiple response type, the maximum number
of points was 12.

Statistical analysis

Data were analyzed using the Statistica 12.0. The Krus-
kal-Wallis and Chi square tests with the level of statistical sig-
nificance at p<0.05 were used.

Results

Since 164 nurses responded to the survey, the response
rate for this study was 49.25%. The duration of employment
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Materijal i metode

Deskriptivno presjecno istrazivanje s pomoc¢u anketnog
upitnika trajalo je od sije¢nja do travnja 2014. godine, a su-
djelovale su slucajno odabrane skolske medicinske sestre. Bi-
lo je ukljuceno nekoliko aspekata uloge $kolske medicinske
sestre u odrzavanju oralnoga zdravlja ucenika, tj. u prevenciji
karijesa i prvoj pomo¢i u slu¢aju dentalne traume. Protokol
istrazivanja odobrilo je Bioeticko povjerenstvo Medicinskog

fakulteta u Bialystoku, u Poljskoj.

Uzorak

Iz baze podataka Sredi$njega statistickog ureda odabrane
su 333 medicinske sestre. Sljede¢e pretpostavke odredile su
minimalnu veli¢inu uzorka za procjenu zadaca skolskih me-
dicinskih sestara u prevenciji karijesa — broj skolskih medi-
cinskih sestara, prema podatcima Ministarstva zdravlja, izno-
sio je oko 8000, postotak sestara ¢iji posao ukljucuje uporabu
topikalnog fluorida (procijenjena veli¢ina uzorka) na teme-
lju pilot-istrazivanja bio je 95 %, interval pouzdanosti bio
je odreden na 95 %, a maksimalna pogreska iznosila je 5 %.
Minimalni uzorak bio je procijenjen na 72 medicinske sestre.
Sve ispitanice dobile su upitnik s unaprijed plaéenom posta-
rinom, informacije o svrsi istrazivanja te formular za informi-
rani pristanak o sudjelovanju u istrazivanju.

Upitnik

U testiranju strukturiranog upitnika sudjelovalo je 37
skolskih medicinskih sestara. Nakon pilot-istrazivanja, iz
upitnika je brisano pitanje o erupciji mlije¢nih i trajnih zuba
jer se pokazalo nevaznim. Kona¢na verzija upitnika sadrza-
vala je pitanja o stazu na radnom mjestu skolske medicinske
sestre, o razini izobrazbe, vrsti i lokaciji radnog mjesta, rani-
joj edukaciji o prevenciji karijesa, mjerama koje se provode u
skoli te o suradnji s doktorima dentalne medicine. Upitnik
je takoder sadrzavao pitanja o programu topikalne primje-
ne fluorida, no popunjavale su ga one sestre koje su provodi-
le prevenciju. Pitanja su se odnosila na postotak uéenika koji
su primili profilaksu, njihovo misljenje o ucinkovitosti i si-
gurnosti primjene fluorida te pet pitanja kojima se procje-
njivalo znanje sestara o toksi¢nosti fluorida. Znanje se pro-
cjenjivalo zbrajanjem bodova za svaki to¢an odgovor. Dva su
pitanja imala vise ponudenih odgovora pa je ukupan zbroj
bodova bio 12.

Statisti¢ka analiza

Podatci su analizirani programom Statistica 12.0. Za is-
pitivanje razine statisticke znacajnosti koristeni su Kruskal-
Wiallisov test i hi-kvadrat test na razini od p < 0,05.

Rezultati

Ukupno su 164 sestre vratile upitnik, pa je stupanj odgo-
vora bio 49,25 %. Staz na radnom mjestu skolske medicinske
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as school nurse varied (from 1 year to 43 years), but the ma-
jority of nurses had a long experience, with the average peri-
od of 2319.1. A large number of respondents had secondary
education; only 39 (23.8%) persons had a university degree
- there were 20 nurses with a Bachelor’s degree and 19 with a
Master’s degree. The location of nurses” working place was as
follows: city over 100 000 — 45 (27.4%), town up to 100 000
—70 (42.7%), town up to 20 000 — 28 (17.1%) and village —
14 (8.5%). Six nurses did not answer the question about their
education and seven missed the question about the working
place.

Only 10 (6.1%) nurses declared that oral health was not
included in their duties and for 71 (43.3%) subjects dental
issues took a substantial part of their practice. They were as
follows: lectures on caries prevention (135, 81.8%), topical
fluoride applications (134, 81.2%), oral hygiene instructions
(124, 75.1%), lectures on dental trauma prevention and
screening for caries and malocclusion (7, 4.2%). A statistical
analysis revealed that nurses working at schools located in big
cities and villages more often than those from towns provid-
ed lectures on caries prevention and topical fluoride applica-
tions (respectively p=0.033 and p=0.021, chi2 test). Almost
all respondents (95.6%) declared that pupils asked them for
advice in the case of such dental problems as toothache, gum
bleeding or halitosis. The statistical analysis showed that chil-
dren from schools located in villages more often asked for
such help than their colleagues from towns and cities (p=
0.025, chi2 test). Only 40 nurses (24.4%) established the
cooperation with a dentist. Such cooperation was most fre-
quently declared by nurses from small towns (31.4%) and
most seldom by respondents from villages (10.9%), however,
the results were not statistically significant. More than a half
of the respondents (86, 52.4%) never attended any training
concerning caries prevention. There were no differences de-
pending on nurse education and location of school.

In the evaluated group, 134 (81.7%) nurses accomplished
the NHS program for topical fluoride application in pupils.
They assumed the percentage of children taking part in this
program to be from 40% to 100%, on average 90.25%. Gen-
erally, nurses had a positive opinion on the effectiveness of flu-
oride application: 39 (29.1%) of them noticed a great value of
such program and 84 (62.7%) considered its effects to be suf-
ficient. Only 7 (5.2%) subjects thought the program did not
have any influence on pupils’ dentition, and 4 (3%) nurses
did not have any opinion. They also had a positive opinion on
the safety of topical fluoride application. 99 (73.9%) respon-
dents correctly answered that this method was safe subject
to proper procedures and (20.2%) considered it to be totally
safe. There were only 6 (4.4%) subjects who had any doubts
about it, and 4 (3%) nurses were convinced that the methods
involved a great risk of overexposure to fluoride.

The evaluation of nurses’ knowledge of fluoride acute tox-
icity revealed some gaps (Table 1). They had problems with
choosing all symptoms of fluoride poisoning and proper first
aid measures in acute fluoride toxicity. Only a half of the re-
spondents knew the probable toxic dose of fluoride and al-
most one fifth of the respondents did not know the concen-
tration of fluoride in gel they used. The average number of
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sestre varirao je od 1 do 43 godine, ali vecina je imala veliko
iskustvo — prosje¢na vrijednost bila je 23 + 9,1. Ve¢ina je na-
vela da je zavrsila srednju $kolu, a samo 39 (23,8 %) imalo je
fakultetsko obrazovanje — 20 sestara bile su prvostupnice (ba-
kalaureatkinje), a 19 magistre. Kad je rije¢ o radnom mjestu,
raspodjela je bila sljedec¢a: u gradovima s vise od 100 000 sta-
novnika radilo je 45 (8,5 %) sestara, u gradovima do 100 000
stanovnika 70 (42,7 %), u gradovima do 20 000 stanovnika
28 (17,1 %), a u selima 14 (8,5 %) sestara. Sest ispitanica ni-
je odgovorilo na pitanje o edukaciji, a sedam je preskocilo pi-
tanje o radnom mjestu.

Samo 10 sestara (6,1 %) izjavilo je da oralno zdravlje ni-
je uklju¢eno u njihovu obvezu, a za 71 ispitanicu (43,3 %)
dentalna su pitanja bila vazan dio njihova rada. Ta su pitanja
ukljucivala predavanja o prevenciji karijesa (135 — 81,8 %),
topikalnu primjenu fluorida (134 — 81,2 %), upute u oralnoj
higijeni (124 - 75,1 %), predavanja o prevenciji traume zu-
ba te preglede zbog anomalija (7 — 4,2 %). Statisticka analiza
pokazala je da sestre koje rade u $kolama u velikim gradovi-
ma i selima ¢es¢e drie predavanja o prevenciji karijesa i cesée
primjenjuju fluoride (p = 0,033 i p = 0,021 — hi-kvadrat test).
Gotovo sve ispitanice (95,6 %) izjavile su da su ih uéenici pi-
tali za savjet u situacijama kao $to su zubobolja, krvarenje
zubnog mesa ili zadah. Statisti¢ka analiza pokazala je da djeca
iz seoskih $kola ¢esce traze pomo¢ od svojih vr$njaka u veéim
i manjim gradovima (p = 0,025 — hi-kvadrat test). Samo 40
sestara (24,4 %) suradivalo je s doktorom dentalne medicine.
To se dogadalo uglavnom u manjim gradovima (31,4 %), a
najrjede u selima (10,9 %), no razlike nisu bile statisticki zna-
¢ajne. Vise od pola ispitanica (86 — 52,4 %) nikada nije bilo
na edukaciji o prevenciji karijesa. Nije bilo razlike kad je rije¢
o izobrazbi sestara i o lokaciji skole.

U ispitivanoj skupini 134 sestre (81,7 %) sudjelovale su u
edukaciji o topikalnoj fluoridaciji djece u organizaciji drzav-
noga zdravstvenog sustava. Pretpostavljale su da je postotak
djece koja sudjeluju u tom programu izmedu 40 i 100 % — u
prosjeku 90,25 %. Op¢enito su sestre imale pozitivno mislje-
nje o u¢inkovitosti primjene fluorida — njih 39 (29,1 %) ista-
knulo je visoku vrijednost tog programa, a 84 (62,7 %) sma-
tralo je da ucinci zadovoljavaju. Samo 7 ispitanica (5,3 %)
istaknulo je da program ne utjece na denticiju u¢enika, a 4 se-
stre (3%) nisu imale misljenje. Pozitivno misljenje imale su i
o sigurnosti topikalne primjene fluorida. Da je metoda sigur-
na ako se provodi prema odredenom protokolu, to¢no je od-
govorilo njih 99 (73,9 %), a (20,2 %) smatralo je da je pot-
puno sigurna. Samo 6 ispitanica (4,4 %) izrazilo je sumnju, a
4 sestre (3 %) bile su uvjerene da se djeca izlazu riziku od pre-
velike koli¢ine fluora.

Procjena znanja sestara o akutnoj toksi¢nosti fluorida ot-
krila je neke manjkavosti u tom znanju (tablica 1.). Imale su
problema s odabirom svih simptoma trovanja fluoridima te
pravilnih mjera prve pomodi u slu¢aju akutnog otrovanja. Sa-
mo pola ispitanica znalo je kolike su vjerojatne toksi¢ne doze,
a gotovo petina nije znala koncentraciju fluora u gelu kojim
su se djeca koristila. Prosjecan broj bodova bio je 6,29 + 2,06.
Statisti¢ka analiza pokazala je da su sestre sa zavr$enom sred-
njom $kolom imale znatno nizu razinu znanja (5,9 + 2,55)
od sestara koje su zavrsile visi stupanj obrazovanja — bakala-
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Table 1  Percentage of nurses who correctly answered to questions about fluoride toxicity.
Tablica 1. Postotak sestara koje su tocno odgovorile na pitanja o toksi¢nosti fluorida

Question ® Pitanje

N (134 %

Do you know the level of fluoride in drinking water in your area? ¢ Znate li kolika je razina fluora u vodi za pice u vaoj okolici?

yes * da ‘ 77 ‘ 57.5
Which are real symptoms of acute fluoride toxicity?* ¢ Koji su pravi simptomi akutnoga trovanja fluorom?
nausea, vomiting ¢ mucnina, povracanje 111 82.8
abdominal pain ® bol u trbuhu 101 75.4
excess salivation ® hipersalivacija 59 44
headache ¢ glavobolja 40 29.9
cardiac arrhythmia ® sr¢ana aritmija 58 433
tetany ® tetanija 36 26.9
What is the first aid procedure in acute fluoride toxicity?* ® Kako se pruza prva pomo¢ u slucaju akutnog trovanja fluorom?
giving milk * konzumiranjem mlijeka 60 44.8
inducing vomiting ® poticanjem povracanja 47 35.1
quick referral to hospital ® brzim prijevozom u bolnicu 75 56
What is a PTD in children ¢ Koja je doza vjerojatno toksi¢na za djecu?
1-5 mg/kg ‘ 69 ‘ 51.5
What is the content of fluorides in gel for topical use? ® Koji je udio fluorida u gelu za topikalnu primjenu?
12,5 mg/lg o0 | 82l
* multiple-response question ® pitanja s vie odgovora
Table2  Factors influencing nurses’ knowledge.
Tablica 2. Cimbenici koji utjecu na znanje sestara
No. of points ® "

Broj bodova (SD) P
Education * Skolovanje:
secondary ¢ srednja skola 5.9 (2.55) 0.019
Bachelor’s degree © bakalaureat 7.29 (3.0)
Master’s degree ® magisterij 7.6 (2.16)
Location of school ¢ Lokacija skole:
city ® grad 5.3 (2.59)
town up to 100 000 ¢ grad do 100 000 6.39 (2.77) 0.063
town up to 20 000 * grad do 20 000 6.68 (2.54)
village * selo 7.36 (2.02)
Training on caries prevention ® Izobrazba o prevenciji karijesa:
yes * da 6.19 (2.04)
no * ne 6.43 (2.63) 0.984
don’t remember * ne sje¢am se 5.5(0.7)
Opinion about the effectiveness of topical fluoride treatment * Misljenje o u¢inkovitosti topikalne primjene fluorida:
very efficient ® vrlo u¢inkovito 6.31 (2.76)
sufficient * zadovoljava 6.32 (2.33) 0.879
without any influence ¢ bez utjecaja 5.57 (2.22)
no opinion * nemam miljenje 6.38 (3.71)
Opinion about safety of topical fluoride treatment * Misljenje o sigurnosti topikalne primjene fluorida:
totally safe ® potpuno sigurno 4.47(2.02)
safe subject to proper procedures ® sigurno, ali ako se pravilno provodi 6.85(2.54) <0.000
doubts about safety ® sumnja u sigurnost 5.83(3.12)
great risk of overexposure to fluorides ¢ veliki rizik u slucaju prevelike izloZenosti fluoridima 6.0 (3.46)

* Kruskal-Wallis test  Kruskal-Wallisov test

points obtained by the nurses was 6.29+2.6. The statistical
analysis showed that the nurses with secondary education
had a significantly lower level of knowledge (5.9+2.55) than
the respondents with higher education, respectively Bache-
lor’s and Master’s degree, 7.29+3 and 7.6+2.16 (p=0.019, the

ureat i magisterij (7,29 + 3 te 7,6 + 2,16 (p = 0,019 - Kru-
skal-Wallisov test). Nije bilo razlika u razini znanja ovisno o
mjestu $kole i sudjelovanju u izobrazbi o prevenciji karijesa
(tablica 2.). No, znanje je bilo povezano s misljenjem o u¢in-
kovitosti i sigurnosti terapije fluoridima. Sestre koje nisu bile
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Kruskal-Wallis test). There were no differences in the level of
knowledge depending on location of school and participa-
tion in training on caries prevention (Tab. 2). However, the
knowledge was associated with nurses’ opinions about the ef-
fectiveness and safety of fluoride treatment. Nurses who were
not aware of a potential harmful effect of fluoride and those
with a negative opinion about the effectiveness of the fluoride
program at school had a statistically significantly lower level

of knowledge (Table 2).

Discussion

Apart from home, healthy behaviors should also be in-
troduced and developed at school. A motivating influence of
school with regard to oral health also reaches, through chil-
dren, the families and local communities. School nurses may
be promoters of oral health behaviors and providers of caries
prophylaxis (16). Almost all investigated nurses included oral
health topics in their duties. They discussed the role of hy-
giene and diet in caries development, instructed pupils how
to brush teeth and provided the fluoride topical treatment.
Moreover, almost a half of the respondents declared that car-
ies prevention took a substantial part of their work time with
pupils. Also children, especially from rural locations, felt that
the school nurse was the appropriate person to ask for an oral
health consultation.

The school-based oral hygiene programs may be effective
in improving oral health (17,18). Extensive evidence points
to a high effectiveness in dental caries prevention by a regu-
lar use of fluoride preparations in the school environment,
which was confirmed by the opinion of evaluated nurses. The
advantages of such prevention include primarily an easy ac-
cessibility to the children and the possibility to regularly per-
form the procedures. The Polish school-based fluoride pro-
gram is addressed to all children attending primary schools.
However, the latest research by the Mother and Child Insti-
tute (19) revealed that a large group of school nurses (above
1/3) had difficulties in performing the fluoridation in pu-
pils. Nurses most frequently report the reluctance of pupils to
take part in the procedures (68.8%), difficulties in obtaining
toothbrushes (52.9%), difficulties related to excusing pupils
from class for the time of fluoridation (29.4%), difficulties
resulting from the lack of place for the storage of toothbrush-
es (17%) (19). In our study, the mean percentage of pupils
taking part in the program constituting more than 90% of
the school population was significant. However, in several
cases the nurses declared that less than a half of the pupils
took part in the fluoridation. The refusal of parents to give
consent to the participation of their child in caries preven-
tions procedures at school may be due to numerous reasons:
the lack of indication for fluoridation in individuals with a
low risk of caries, the lack of parents’ awareness of advantag-
es of this procedure, the lack of trust in public healthcare as
well as the avoidance of preparations containing fluoride. Ac-
cording to the study of Hendaus et al. (20), many parents are
not sure of the safety of fluoride preparations used in chil-
dren. Therefore, it is important that the nurses are convinced
of the safety of using fluoride prevention and are able to give

Topikalna primjena fluorida

svjesne potencijalno $tetnog djelovanja fluorida i one koje su
imale negativno stajaliste o u¢inkovitosti programa fluorida-
cije u $kolama, imale su statisticki znacajno nizu razinu zna-
nja (tablica 2.).

Rasprava

Zdrav nacin zivota trebao bi se uvesti i promicati kod
kuce i u skolama. Motivirajuéi utjecaj Skole, kad je rije¢ o
oralnome zdravlju, obuhvaca, zahvaljujuéi djeci, i obitelji i
lokalnu zajednicu. Skolske medicinske sestre mogu biti pro-
motorice oralnoga zdravlja i pruzateljice mjera za zastitu od
karijesa (16). Gotovo sve sestre koje su sudjelovale u istrazi-
vanju uvrstile su u svoje duznosti i teme o oralnome zdravlju.
Razgovaraju s u¢enicima o ulozi higijene i prehrane u razvoju
karijesa, pokazuju im kako ¢etkati zube te topikalno primje-
njuju fluorid. Nadalje, gotovo polovina anketiranih izjavila
je da je prevencija karijesa vazan dio njihova rada s ucenici-
ma. Djeca, posebno u seoskim podru¢jima, imaju osje¢aj da
je $kolska medicinska sestra prava osoba za razgovor i konzul-
taciju o oralnoj higijeni.

Programi oralne higijene koji se provode u skolama ucin-
kovito poboljsavaju oralnu higijenu (17, 18). Mnogobrojni
su dokazi koji pokazuju da je redovito koristenje preparata
fluora visoko ucinkovito u prevenciji karijesa, a to misljenje
potvrdile su i medicinske sestre. Prednosti toga nacina pre-
vencije su dostupnost djece i moguénost redovite provedbe
procedure. Poljski programi fluoridacije za skole ukljucuju
svu djecu koja pohadaju osnovnu skolu, no novije istrazi-
vanje Instituta za majku i dijete (19) pokazalo je da veli-
ka skupina (vise od 1/3) skolskih medicinskih sestara ima
poteskoce u provedbi toga postupka. Sestre naj¢esée navode
nevoljkost djece da sudjeluju u postupcima (68,8 %), pro-
bleme zbog odlaska djece s nastave kako bi se obavila fluori-
dacija (29,4 %) te poteskoce u vezi s nedostatkom mjesta za
skladistenje cetkica za zube (17 %). U nasem istrazivanju je
prosjecan postotak djece koja sudjeluju u programu iznosio
vise od 90 % skolske populacije te je bio znatan. No, u ne-
koliko slucajeva sestre su izjavile da je manje od pola uéeni-
ka sudjelovalo u fluoridaciji. Razlozi za to su visestruki — ne-
dostatak indikacije za fluoridaciju kod pojedinaca s niskim
rizikom od karijesa, premala svijest roditelja o prednostima
tog postupka, premalo povjerenja u javni zdravstveni sustav
te izbjegavanje preparata koji sadrzavaju fluor. Prema istrazi-
vanju Hendausa i suradnika (20), velik broj roditelja ne vje-
ruje u sigurnost preparata fluora za djecu. Zato je vazno da
su sestre uvjerene u sigurnost upotrebe fluorida u prevenci-
ji te da mogu dati objasnjenja roditeljima koji su zabrinuti
zbog tih postupaka. Posebno je to vazno zbog mnogobrojnih
pokreta protiv upotrebe fluorida (21). U nasem istrazivanju
manje je od 6 % sestara sumnjalo u sigurnost visokih kon-
centracija fluora. Veéina je vjerovala da pravilna procedura
jamci sigurnost.
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explanations to parents being anxious about such procedures.
It is particularly important in the context of numerous move-
ments against the use of fluoride (21). In our study, less than
6% of nurses themselves had doubts about the safety of high
concentration of fluorides. The majority of nurses correctly
believed that the proper procedure guaranteed its safety.

In fact, the risk of hazardous effects of fluoride ingestion
is very low in school-based programs, but the staff responsi-
ble for the application of gels or varnishes should be famil-
iar with the symptoms of acute toxicity. We revealed the gap
existing in this area. Many respondents did not know the
level of fluoride in drinking water despite the fact that it is
an important aspect of indications for the topical applica-
tion of fluorides. In areas where the optimal level of fluoride
in drinking water (0.8-1.2 ppm) is exceeded, there is no in-
dication to apply fluorides topically. An acute fluoride poi-
soning has many symptoms, but evaluated nurses were not
able to identify all of them. Moreover, less than a half of the
respondents knew that the administration of milk is the first
aid for a victim.

It has to be stressed that such gaps in knowledge could be
expected. Golinveaux et al. (22) found that pediatric nurs-
es were not able to correctly answer the questions related to
the hazardous effect of fluoride ingestion. The lack of knowl-
edge of fluorides was also found in dental staff, even in den-
tists (23,24). It is obvious that nurses need to acquire knowl-
edge to become competent and skilled to take action against
caries. A study on pediatric nurses showed that gaps were im-
proved by the interdisciplinary, multifaceted education (22).
We found that the level of knowledge was dependent on ed-
ucation, to the disadvantage of respondents who did not
have a university diploma. Unfortunately, most Polish school
nurses have only secondary education. The lack of knowledge
corresponded with the conviction of complete safety of fluo-
rides in children, which may result in less supervision of the
children during the procedure.

Our study revealed that the cooperation between school
nurses and local dentists was insufficient and there was no
obligatory training for them with regard to the application
of topical fluorides and other aspects of caries prevention. It
seems that it is time to call for action to prepare an educa-
tional program for school nurses to help them with their role
as oral health promoters. New media such as the Internet can
be used for the communication with nurses to save their time
and effort.

Conclusion

Polish school nurses have the ability to incorporate oral
health at the school setting. They have positive attitudes to-
ward topical fluoride treatment in pupils. The gaps in their
knowledge should be filled by increasing the education level
and developing institutional training.
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Zapravo je rizik od nepovoljnog djelovanja progutanog
fluora veoma nizak kad je rije¢ o programima koji se provo-
de u $kolama, ali osoblje odgovorno za primjenu gelova ili la-
kova mora poznavati simptome akutnog otrovanja. Otkrili
smo nedostatak u tom podru¢ju. Mnoge ispitanice nisu zna-
le kolika je razina fluora u vodi za pice, unato¢ ¢injenici da
je to bitan aspekt indikacije za topikalnu primjenu fluorida.
U podru¢jima gdje je optimalna razina fluora u vodi za pi-
¢e (0,8 — 1,2 ppm) prekoracena, nema indikacije za topikal-
nu primjenu fluorida. Akutno otrovanje fluorom ima mnoge
simptome, ali educirane medicinske sestre nisu bile u stanju
identificirati sve. Stovise, manje od pola njih znalo je da je
konzumacija mlijeka prva pomo¢ uz slu¢aju otrovanja.

Potrebno je istaknuti da su nedostatci u znanju o¢ekivani.
Golinveaux i suradnici (22) ustanovili su da sestre na pedija-
triji ne znaju to¢no odgovoriti na pitanja o Stetnom djelova-
nju progutanog preparata fluora. Premalo znanja o fluori-
dima ustanovljeno je i kod dentalnog osoblja, pa ¢ak i kod
doktora dentalne medicine (23, 24). Ocito je da sestre mo-
raju usvojiti nova znanja kako bi bile kompetentne i spre-
mne odgovarajuée djelovati u prevenciji karijesa. Istrazivanje
u kojemu su sudjelovale sestre na pedijatriji otkrilo je nedo-
statke koji su nadoknadeni interdisciplinarnom, viSeslojnom
izobrazbom (22). Mi smo ustanovili da je razina znanja ovi-
sila o izobrazbi, na $tetu onih ispitanica koje nisu imale sveu-
¢ilisnu diplomu. Nazalost, vecina poljskih skolskih medicin-
skih sestara nema tu razinu obrazovanja. Nedostatak znanja
odgovarao je uvjerenju o potpunoj sigurnosti fluorida koji
se primjenjuju, $to moze rezultirati manjom kontrolom tije-
kom postupka.

U nasem istrazivanju istaknuto je da suradnja izmedu
skolskih medicinskih sestara i lokalnih doktora dentalne me-
dicine nije dovoljna, te da nema obvezne izobrazbe sestara o
topikalnoj primjeni fluorida i o drugim aspektima prevencije
karijesa. Cini se da je trenutak da se pripremi edukacijski pro-
gram za $kolske sestre koji ¢e im pomo¢i u ulozi promotorica
oralnoga zdravlja. Novi mediji, ponajprije internet, mogu se
iskoristiti za kontakt sa sestrama, ¢ime bi se ustedjelo njihovo
vrijeme, ali i smanjio napor.

Zakljuc¢ak

Skolske medicinske sestre u Poljskoj znaju primijeniti
mjere za oralno zdravlje u $kolskom okruzju. Imaju pozitivna
stajalista o topikalnoj primjeni fluorida kad je rije¢ o uceni-
cima. Nedostatci u njihovu znanju trebali bi se popraviti po-
vecavanom razinom izobrazbe i razvijanjem institucionalizi-

rane edukacije.
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mo¢ u prikupljanju podataka.
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Cilj: Zeljelo se procijeniti misljenje skolskih medicinskih sestara u Poljskoj o topikalnoj primjeni flu- Prihvacen: 24. travnja 2019.

orida te njihovo znanje o sigurnosti toga kemijskog spoja. Metoda: U presje¢nom istrazivanju s po-

mocu anketnog upitnika sudjelovale su 164 skolske medicinske sestre. Anketa je obuhvacala rani-  Adresa za dopisivanje

ju izobrazbu o prevenciji karijesa, mjere poduzete u skolama kako bi se prevenirao karijes, suradnju ~ Joanna Baginska

s doktorima dentalne medicine, misljenje o topikalnoj primjeni fluorida te znanja sestara o njihovoj Medical University of Bialystok
sigurnosti. Rezultati: Oralno zdravlje bilo je uvrsteno u duznost 93,9 % sestara, a 81,7 % provodilo ~ Department of Dentistry Propaedeutics
je lokalnu primjenu fluorida. U izobrazbi o oralnoj problematici nikada nije sudjelovalo njih 52,1 %. UL. Szpitalna 30, 15-295 Bialystok
Sestre iz gradova ce3ce su sudjelovale i odrzavale predavanja o prevenciji karijesa i o fluoridima od Poland

svojih kolegica u manjim gradovima (p = 0,033 i 0,021 — hi-kvadrat test). Sestre su imale pozitivno  jbaginska@wp.pl

stajaliste o u¢inkovitosti i sigurnosti topikalne primjene fluorida. Samo je polovina ispitanica znala

za mogucu toksi¢nu dozu, a jedna petina nije znala kolika je koncentracija fluora u gelu. Ta su znan-

ja bila statisticki vazna, ovisno o razini izobrazbe pojedine sestre (p = 0,019 — Kruskal-Wallisov test).

One s niskom razinom znanja nisu bile svjesne moguce Stetnosti fluorida te su imale negativno sta-

jaliste o ucinkovitosti programa fluoridacije u dkolama. Zakljugak: Skolske medicinske sestre u Polj-  Kljuéne rijeci

skoj imale su pozitivno misljenje o topikalnoj primjeni fluorida. No, ima manjkavosti u njihovu znanju skolske medicinske sestre, topikalna

paim je potrebna institucionalizirana izobrazba.
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