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Abstract: Introduction. Caries or tooth decay re-
gardless of the good knowledge of the nature of the dis-
ease and the possibility of its effective prevention is
still the most widespread disease in our population. It
also very often threatens the functions of organs and
even the entire organism. Health culture is an integral
part of general culture and health education plays an
important role in maintaining health of individuals.
Aim. The main objective of this study is to determine
the influence of oral health behaviour of schoolchil-
dren aged 12 to 14 on their oral health. The schoolchil-
dren attended the seventh and eight grade at Drago Mi-
lovic Elementary School in Tivat. Method. The survey
was conducted during the period from the end of Janu-
ary to April 2015 at Drago Milovic Elementary School
in Tivat. It comprised all seventh and eight-graders that
were at school those days. The survey instrument was a
questionnaire specially designed for this study and it
consisted of 36 closed-ended questions. Clinical exam-
ination of oral health in children was used as an additi-
onal research instrument. Assessment of oral health
was carried out under natural light with dental mirror
and probe according to WHO recommendations. The
parameter used to assess the state of oral health was
DMFT index — the number of carious, extracted and
filled teeth. In addition, the assessment of oral hygie-
ne was conducted using soft debris index according to
Green-Vermillion which determines absence or pres-
ence, quantity and distribution of dental plaque and
other soft deposits. Results. The majority of students
stated that they lack knowledge regarding the effecti-
veness of fluoride toothpaste (69.4%). It was found
that the lowest incidence of caries occurred among
those students who think that teeth should be brushed
after every meal, and the highest incidence of this di-
agnosis occurred in respondents who think that teeth
should be brushed once a day. Half of the surveyed

students believe that teeth should be brushed most of-
ten after every meal and more than half of excellent
students (55.6%) believe so. DMFT index for study
population was 1.87 while Green-Vermillion soft de-
bris score of oral hygiene was 2 in largest number of
students (49.5%). Conclusion. Looking at the results
it can be concluded that dental care in this area does
not significantly affect the improvement of oral health
in children. Therefore a greater attention should be
paid to continuous education programmes and gain-
ing knowledge about oral health and hygiene of the
mouth and teeth.

Key words: students, oral health, health education,
DMFT index, Green-Vermillion index.

INTRODUCTION

Caries or tooth decay regardless of the good
knowledge of the nature of the disease and the possi-
bility of its effective prevention is still the most wide-
spread disease in our population. It also very often
threatens the functions of organs and even the entire
organism. Even in ancient times it was known that
dental foci may be the cause of subsequent diseases
and thus for the treatment of arthritis the tooth extrac-
tion was advised (1). Different diseases such as infec-
tive endocarditis, an infection of head and neck, respi-
ratory infections, diseases of gastrointestinal tract,
skin diseases, bone disease, premature birth, can be
caused by microorganisms from odontogenic foci (2).
Health culture is an integral part of general culture
and health education plays an important role in main-
taining health of individuals. Special attention should
be paid to education of parents and children and im-
plementation of prevention programmes in order to
ensure not only adequate oral health of children, but
also a better quality of life (3).
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ORAL HEATH BEHAVIOUR AS
DETERMINANT OF ORAL HEALTH

Parents have very important role in maintaining
oral health in children because children attitude forma-
tion is based on the opinions and actions of their par-
ents in preschool age. Studies have shown that the con-
trol of oral hygiene in children by their parents as well
as good oral hygiene habits of parents have a statisti-
cally significant impact on the dental health of a child
(4). However, even today it is not rare that among very
young children tooth decay occurs due to unhealthy di-
et and lack of oral hygiene (5). Children should be edu-
cated on the consequences of their risky behavior in or-
der to accept responsibility for their own health. Nu-
merous studies conducted so far confirmed the possibi-
lity of high preventability of oral diseases and therefo-
re it is very important to start with prevention and edu-
cation programmes at preschool age so that children
can get information about caries and periodontal disea-
ses as well as proper tooth brushing techniques and use
of assistive devices for oral hygiene (6). The main goal
of the implementation of health education programmes
is to reduce the incidence primarily of dental caries and
periodontal diseases but also of other diseases of the
oral cavity (7).

Apart from education, regular preventive dental
check-ups can also prevent oral diseases. Unfortuna-
tely, this fact is not fully appreciated by the parents of
a large number of school-age children (8). The study
conducted in Norway found that family characteris-
tics such as marital status and education level of par-
ents, ethnicity, parents lifestyle as well as the mot-
her’s diet during pregnancy are associated with the
development of caries in preschool children (9). Cor-
relation between dental health and socio-economic
status is higher at that age than in older children. A
higher prevalence of dental caries has been demon-
strated in children in families with low income, lower
education level of mothers and those from large fami-
lies (10). Also, one of the studies has shown that par-
ents with proper oral hygiene habits paid more atten-
tion to their children’s tooth brushing, prevention of
caries as well as diet rich in sugar compared to parents
with bad oral hygiene (11). A study conducted in Iran
showed a statistically significant difference between
plaque index of children and education level of their
mothers as well as between the toothbrushing frequ-
ency in parents and their children (12).

RESEARCH GOAL

The main objective of this study is to determine
the influence of oral health behaviour of school chil-

dren aged 12 to 14 on their oral health. The school-
children attended the seventh and eighth grade at Dra-
go Milovic Primary School in Tivat, Montenegro.
The specific objective is to identify habits, attitudes,
and behaviour of school children as well as the state
of their oral health that determines the occurrence of
oral diseases.

METHOD

The survey was conducted during the period from
the end of January to April 2015 at Drago Milovic Ele-
mentary School in Tivat. The survey comprised all sev-
enth and eighth-graders that were at school those day.
All children have voluntarily agreed to participate in
the study.

Coverage rate was about 95%, since total number
of students in above mentioned grades in this school is
432 which means that 20 students were absent on days
the survey was conducted.

The survey instrument was a questionnaire speci-
ally designed for this study and it consisted of 36 clo-
sed-ended questions. It had three parts which related to
children’s knowledge about oral health, behaviour of
children in relation to oral health and their attitudes to-
wards oral health. Clinical examination of oral health
in children was used as an additional research instru-
ment. Assessment of oral health was carried out under
natural light with dental mirror and probe according
to WHO recommendations. The parameter used to as-
sess the state of oral health was DMFT index — the
number of carious, extracted and filled teeth. In addi-
tion, assessment of oral hygiene was conducted using
soft debris index according to Green-Vermillion
which determines absence or presence, quantity and
distribution of dental plaque and other soft deposits.
Lesions with clearly formed cavity on the surface of
the tooth were marked as dental caries. Changes in
transparency and initial enamel demineralization
with intact surfaces which did not lead to discontinua-
tion of dental tissue were not registered. Clinical exa-
mination at school was done by the dentist trained to
use abovementioned indices. During the examination
children were advised how to maintain proper oral hy-
giene and that was demonstrated on a model as well.
They were also given advice on proper nutrition and
fluoride prophylaxis.

The survey data were presented using descriptive
statistics.

RESULTS

The study included a total of 412 seventh and
eighth-graders.
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Of all respondents 52.3% were boys (Figure 1).

The majority of pupils stated that they lack knowl-
edge regarding the effectiveness of fluoride toothpaste
(69.4%) while 5.4% of them believe that fluoride toot-
hpaste does not affect dental health. Almost one in four
respondents (24.5%) said that fluoride toothpaste is ef-
fective in maintaining oral health (Figure 2).

Slightly more than half of the respondents (53.2%)
change their toothbrush every six months, 10.7% of
them do so only once a year while more than a third of
respondents use a toothbrush while it lasts (Figure 3).

One-way analysis of variance (ANOVA) was used
to study the effects of attitudes of how often one should
brush the teeth on the values of diagnostic data regard-
ing occurrence of caries. Respondents were divided in-
to five groups based on their attitude to the frequency
of tooth brushing: at least once a day, twice a day, and
not every day, after every meal and not knowing how
often teeth should be brushed. It was found that the lo-
west incidence of caries occurred in group four i.e. tho-
se who believe that teeth should be brushed after every
meal. The highest incidence of caries occurred in gro-
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Figure 1. Distribution of respondents by gender

Figure 2. Knowledge about effectiveness

of fluoride toothpaste

ACHIEVEMENT
AT THE END

OF THE
PREVIOUS

SCHOOL YEAR

TOOTHBRUSHING FREQUENCY

At least
once a day

At least
twice a day

It is not
necessary to
brush your
teeth every

day

After each
meal

I don’t
know

Total

Unsatisfactory 0 3 1 2 0 6

Took makeup exam 2 3 0 1 2 8

Satisfactory 2 4 0 1 1 8

Good 8 28 0 29 3 68

Very good 11 51 2 69 2 135

Excellent 13 69 0 104 1 187

Total 36 158 3 206 9 412

X squared test = 65,579; p < 0,001

Table 2. Corelation between toothbrushing frequency and educational achievement

at the end of the previous school year

ATTITUD TOWARDS TOOTH BRUSHING MD SE Sig.

At least once a day 1,27 0,33 0,002

At least twice a day 1,31 0,39 0,001

It is not necessary to brush your teeth every day –1,27 –2,21 0,002

After each meal –1,36 –0,39 0,001

I do not know –1,44 –4,80 0,219

ANOVA: F = 6,530; p < 0,001

Table 1. The impact of students’ attitude about toothbrushing frequency on occurrence of caries

Figure 3. Frequency of changing toothbrushes



up one i.e. those who think the teeth should be brushed
once a day (Table 1).

Data analysis showed that there was a statistically
significant difference between attitudes of children to-
wards frequency of tooth brushing and their educatio-
nal achievement. Half of the surveyed children think
that teeth should be brushed after every meal and
among excellent students more than half of them
(55.6%) think so, slightly less very good ones (51%),
followed by those who are good (42.6%) while it is less
present in children with bad grades (Table 2).

DMFT index for study population was 1.87 and the
most common identified change was caries (81.65%),
most frequently occurred in two teeth, then three, follo-
wed by one while there were students with eight or ten
carious teeth (Table 3). Filled teeth were also frequently
present (77.9%) while number of students with extrac-
ted teeth was the lowest (28.2%) (Table 3).

It was found that only one student had no deposits
(Figure 4) using Green-Vermillion soft debris index.
The largest number of students had debris score 2

(49.5%), followed by score 1 (25.7%) and score 3
(24.7%).

DISCUSSION

This study aims to investigate risk factors for oc-
currence of caries that are caused by certain health hab-
its, attitudes and behaviour and as such they can be
highly preventable with adequate health education ac-
tivities. Regular and proper oral hygiene, the use of flu-
oride and regular dental visits are of particular impor-
tance for maintaining good oral health.

The research has shown that nearly half of respon-
dents (45.9%) know that for a thorough cleaning of te-
eth besides toothbrush and toothpaste it is necessary to
use dental floss while more than a third of students
(36.2%) apply that in practice. In a study conducted in
Pancevo, 16.2% of children (4), and in Albania 21% of
children (13) stated that they regularly use dental floss.
The analysis of respondents responses showed that 182
students (44.2%) do not use anything else besides toot-
hbrush and toothpaste to maintain oral hygiene which
agrees with result of research conducted in a group of
teenage boys in Banja Luka (14).

Apart from regular and proper oral hygiene, every
prevention programme in dentistry must have for its
basis prevention of dental caries and application of flu-
oride both endogenous and exogenous (15). Data on
whether the students are informed about fluoride pro-
phylaxis showed that majority of children (87.4%) do
not know whether the toothpaste they used for brush-
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Table 3. Changes in teeth diagnosed in respondents

Number of Teeth
Type of change

CARIES EXTRACTION FILLING

No changes in teeth 80 296 91

Changes in one tooth 61 52 41

Changes in two teeth 96 41 63

Changes in three teeth 81 17 78

Changes in four teeth 47 6 76

Changes in five teeth 23 0 34

Changes in six teeth 10 0 19

Changes in seven teeth 9 0 3

Changes in eight teeth 3 0 5

Changes in nine teeth 0 0 2

Changes in ten teeth 1 0 0

Changes in eleven teeth 0 0 0

Changes in twelve teeth 1 0 0

TOTAL 412 412 412

DMF INDEX = 1,87

Figure 4. Green-Vermillion index soft plaque index

(oral hygiene index)



ing their teeth contains fluoride, while results of rese-
arch conducted in Sweden showed that 20% of respon-
dents aged 15 to 16 years were also not familiar with
the fact whether the toothpaste contains fluoride or not
(16). The highest percentage of children (88.6%) does
not use fluoride tablets as their peers in Bosnia and
Herzegovina (17). Slightly more than a half of respon-
dents (52.2%) do not use mouth rinse with fluoride.
Low awareness of positive effects of fluoride among
children was observed in Serbia where only 21.33% re-
spondents were informed about impact of fluoride pro-
phylaxis on dental health (18). Similar results were ob-
tained in a study conducted in Pancevo which showed
that 35.4% of children knew that fluoride in toothpaste
helps prevent tooth decay while only 9.1% of respon-
dents used mouth rinse with fluoride (4).

All respondents stated that they have their own
oral hygiene kit which is consistent with research con-
ducted in six municipalities (Tivat, Kotor, Herceg No-
vi, Budva, Ulcinj and Bar) of coastal region of Monte-
negro. The results ranged from 76.5% in Ulcinj to
100% in Bar (19).

Slightly more than half of respondents brush their
teeth twice a day, in the morning and in the evening,
while 18.2% of twelve year olds in Bosnia and Herze-
govina (17), 81.8% of respondents in Pancevo (4),
58% of respondents in Croatia (6) and 42.5% of re-
spondents in Albania (13) also do it twice day. The re-
search conducted in the area of Banja Luka showed
that 53.37% of twelve year olds from urban areas brus-
hed their teeth twice a day and 33.76% after each meal
while in rural areas the corresponding percentages we-
re 59.23% and 17.93% (14). Our research has showed
that the lowest incidence of carries occurs among those
respondents who believe that the teeth should be brus-
hed after every meal and the highest incidence occurs
in children who think that teeth should be brushed once
a day. Also, students with excellent and very good gra-
des believe that the teeth should be brushed after every
meal while this attitude is less prevalent in schoolchil-
dren with bad grades in school.

In this study about half of respondent have oral
health index score 2 while research conducted in Monte-

negro showed that the average values of this index in
children of both sex in urban compared to rural areas is
1.084 : 1.142 (t = 1,517, p > 0,05) (20). Of the total
number of examined students only one respondent had
no deposits as opposed to 6.5% of respondents from re-
search conducted in Republic of Srpska (21).

DMFT index for study population was 1.87 while
caries occurred in 81.6% of examined children. The
value of this index was 3.43 in the research conducted
in 2006 in Montenegro while carries occurred in
88.35% of examined children (20). When the compari-
son with results from similar epidemiological studies
conducted in the neighbouring countries was made the
average value of the number of diseased permanent te-
eth per respondent ranged from 2.89 ± 0.37 in Romania
(22), 3.4 in Macedonia (23), 3.8 in Albania (13), 4.2 in
Bosnia and Herzegovina (24) to 4.8 in Croatia (25).

Significantly lower value of DMFT index were re-
corded in Italy (1.21), Austria (1.50), Germany (0.72),
Norway (1.2), Kenya (0.76 — urban areas, 0.36 — ru-
ral areas), Brazil (0.9%), Zimbabwe (1.29% — urban
area, 0.66% rural area), and slightly higher in Russia
(2.95), Lithuania (3.7), Qatar (4.62) and Saudi Arabia
(5.49) (26–36). The study conducted in 2010 in Nor-
way showed that the prevalence of dental caries in chil-
dren is low (8.78) and that most preschool children had
no experience with caries as a disease. This could beat-
tributed to the high level of education of the population
and free dental care for children from early years (37).

CONCLUSION

Taking into account the obtain results it can be
concluded that dental health care in this area does not
significantly affect the improvement of oral health in
children. Therefore, a greater attention should be paid
to continuous education programmes and gaining
knowledge about oral health and hygiene of the mouth
and teeth. Special emphasis should be placed on the de-
velopment of primary dental care that will be based on
preventive and prophylactic methods, promotion of
oral health and health education particularly of chil-
dren and then of their parents.
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Uvod. Karijes ili zubni kvar je danas bez obzira na
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ljenje na{e populacije, koje ne retko ugro`ava funkcije
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pojedinih organa pa i celog organizma. Zdravstvena
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osnovnoj {koli “Drago Milovi}” u Tivtu. Metod. Istra-
`ivanje je ra|eno u periodu od kraja januara meseca do
aprila meseca 2015. godine u osnovnoj {koli “Drago
Milovi}” u Tivtu. Obuhva}ena su sva deca sedmih i
osmih razreda koja su tih dana bila u {koli. Kao instru-
ment istra`ivanja kori{}en je upitnik posebno kreiran
za ovo istra`ivanje koji se sastojao od 36 pitanja zatvo-
renog tipa. Kao dodatni instrument istra`ivanja poslu-
`io je klini~ki pregled oralnog zdravlja dece. Procena
stanja oralnog zdravlja kod dece ra|ena je uz pomo}
stomatolo{kog ogledalca i sonde pri dnevnoj svetlosti
prema preporukama SZO. Parametar kori{}en za pro-
cenu stanja oralnog zdravlja bio je KEP indeks — broj
karijesnih, ekstrahovanih plombiranih zuba. Pored to-
ga, ra|ena je i procena stanja oralne higijene, za {ta je
kori{}en indeks mekih naslaga prema Green-Vermil-
lion-u kojim se odre|uje, odsustvo odnosno prisustvo,

koli~ina i rasprostranjenost dentalnog plaka i ostalih
mekih naslaga na zubima. Rezultati. Najve}i broj ispi-
tivanih u~enika je naveo da nema znanja u vezi sa delo-
tvorno{}u zubne paste sa fluorom (69,4%). Utvr|eno
je da se najmanja u~estalost dijagnoze karijesa javlja
kod onih u~enika koji smatraju da zube treba prati po-
sle svakog obroka, a najve}a u~estalost ove dijagnoze
javlja se kod ispitanika koji smatraju da zube treba pra-
ti jednom dnevno. Polovina od ukupnog broja ispitiva-
ne dece imaju stav da zube naj~e{}e treba prati posle
svakog jela i to vi{e od polovine odli~nih u~enika
(55,6%). U ispitivanoj populaciji KEP indeks je izno-
sio 1,87, dok je ispitivanjem Green-Vermillionovog in-
deksa mekih naslaga (oralne higijene) kod najve}eg
broja u~enika identifikovan indeks drugog stepena na-
slaga (49,5%). Zaklju~ak. Sagledavaju}i dobijene re-
zultate, mo`e se zaklju~iti da stomatolo{ka za{tita na
ovom podru~ju ne uti~e zna~ajno na pobolj{anje oral-
nog zdravlja kod dece. Stoga bi ve}u pa`nju trebalo po-
svetiti kontinuiranim edukativnim programima i stica-
nju znanja o oralnom zdravlju i higijeni usta i zuba.

Klju~ne re~i: Deca, oralno zdravlje, zdravstveno
vaspitanje, KEP indeks, Green-Vermillionov indeks.



21. Davidovi} B, Jankovi} S, Ivanovi} D, et al. Procjena
uticaja promocije oralnog zdravlja u djece isto~nog dijela Repu-
blike Srpske. Biomedicinska istra`ivanja. 2011; 2(1): 11–19.

22. Zmarandache DDD, Luca R, Chis AC, Farcasiu C. Ca-
rious activity in 12 year-old children from Slatina, Romania. In-
ternational Journal of Medical Dentistry. 2012; 2 (1): 27–32.

23. Ambrakova V, Ivanova V. Dental caries experience
among primary school children in eastern region of the Republic
of Macedonia. Oral Health & Dental Management. OHDM
2014; 13(1): 514–20.

24. Markovi} N, Arslanagi} Muratbegovi} A, Kobaslija S,
Bajri} E, Selimovi}-Dragas M, Huseinbegovi} A. Caries preva-
lence of children and adolescents in Bosnia and Herzegovina.
Acta Med Acad. 2013; 42(2): 108–16.

25. Duki} W, Delija B, Luli} Duki} O. Caries prevalence
among schoolchildren in Zagreb, Croatia. Croat Med J. 2011;
52(6): 665–71.

26. Napoli C, Trerotoli P, Solinas G, et al. Caries experience
among adolescents in southeast Italy. J Dent Sci. 2012; 7(2):
89–93.

27. Cvikl B, Haubenberger-Pralml G, Drabo P, et al. Mi-
gration background is associated with caries in Viennese school
children, even if parents have recived a higher education. BMC
Oral Health. 2014; 14: 51.

28. Pieper K, Lange J, Jablonski-Momeni A, Schulte AG.
Caries prevalence in 12-year-old children from Germany: re-
sults of the 2009 national survey. Community Dental Health.
2013; 30(3): 138–42.

29. Koposova N, Eriksen HM, Widstrom E, Handegard
BH, Pastbin M, Koposov R. Caries prevalence and determinants

among 12-year-olds in North-West Russia and Northen Norway.
Stomatol. 2013; 15(1): 3–11.

30. Gathecha G, Makokha A, Wanzala P, Omolo J, Smith
P. Dental caries and oral health practices among 12 year old chil-
dren in Nairobi West and Mathira West Districts, Kenya. Pan
Afr Med J. 2012; 12: 42–9.

31. Piovesan C, Mendes FM, Antunes JL, Ardenghi TM.
Inequalities in the distribution of dental caries among
12-year-old Brazilian schoolchildren. Braz Oral Res. 2011;
25(1): 69–75.

32. Mafuvadze BT, Mahachi L, Mafuvadze B. Dental cari-
es and oral health practice among 12 year old school children
from low socio-economic status background in Zimbabwe. Pan
Afr Med J. 2013; 14:164–70.

33. Gorbatova MA, Grjibovski AM, Gorbatova LN, Hon-
kala E. Dental caries experience among 12-year-old children in
Northwest Russia. Community Dent Health. 2012; 29(1): 20-4.

34. Milciuviene S, Bendoraitiene E, Andruskeviciene V, et
al. Dental caries prevalence among 12–15-year-olds in Lithua-
nia between 1983–2005. Medicina (Kaunas). 2009; 45: 68–76.

35. Al-Darwish M, El Ansari W, Bener A. Prevalence of
dental caries among 12–14 year old children in Qatar. Saudi
Dent J. 2014; 26(3): 115–25.

36. Al-Sadhan S. Dental caries prevalence among 12–14
year-old schoolchildren in Riyadh: a 14 year follow-up study of
the oral health survey of Saudi Arabia phase I. Saudi Dent J.
2006;18: 2–7.

37. Wigen TI, Wang Nj. Parental influences on dental cari-
es development in preschool children. An overview with emp-
hasis on recent Norwegian research. Norsk Empidemiologi.
2012; 22(1): 13–9.

THE IMPORTANCE OF ORAL HEALTH BEHAVIOUR OF CHILDREN FOR THEIR ORAL HEALTH 107

Correspondence to /Autor za korespondenciju
Ivana Andjelic
Email: ivaand89ªgmail.com
Tel: +382 69 883 801




