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KRATAK SADRŽAJ
Karijes je multikauzalno obolenje, u ijoj etiologi-

ji zna ajnu ulogu imaju faktori sredine kao što su oralna 
higijena, ishrana i pljuva ka.

Cilj: Cilj ovog rada je bio da se ispita korelacija stanja 
zdravlja zuba i faktora sredine: oralne higijene, ishrane, pH 
pljuva ke i sekrecije stimulisane pljuva ke u dece. 

Materijal i metod: Ispitivanjem su obuhva ena deca, 
sa karijesom i deca sa zdravim zubima oba pola, starosti 
12 godina Metodom ankete su dobijeni podaci o vreme-
nu konzumiranja rafiniranih ugljenih hidrata i održava-
nju oralne higijene. Stepen oralne higijene je proveravan 
plak indeksom po Silness-Loe-u, a istraživanja pljuva ke
su vršena merenjem koli ine izlu ene stimulisane pljuva -
ke, kao i merenjem pH nestimulisane i stimulisane plju-
va ke. Rezultati: Ispituju i me uzavisnost sedam anali-
ziranih karakteristika utvr eno je da postoje 14 (66,7%) 
me uzavisnosti od 21 mogu e i da se njihova statisti ka
zna ajnost kre e od p = 0.038 (tau-b=0.229) za obeležja 
frekvencija pranja zuba i konzumiranje ugljenih hidrata 
uz obrok do p<0.001(r= 0,667), za obeležja pH stimuli-
sane i pH nestimulisane pljuva ke. Od sedam analiziranih 
obeležja, vreme konzumiranja ugljenih hidrata, prisustvo 
karijesa i pH nestimulisane pljuva ke su naj eš e u kore-
laciji sa drugim obeležjima. 

Zaklju ak: Rezultati ovog istraživanja pokazuju da je 
prisustvo karijesa kod dece u visoko zna ajnoj zavisnosti 
od vremena konzumiranja ugljenih hidrata, plak indeksa i 
pH nestimulisane pljuva ke. Deca sa karijesom konzumira-
ju ugljene hidrate esto izme u obroka, i imaju visoke vred-
nosti plak indeksa i niži pH stimulisane pljuva ke.

Klju ne re i: Karijes zuba, ishrana, oralna higijena, 
 pH pljuva ke, koli ina pljuva ke.

SUMMARY
Caries is a disease of multi-causal etiology, where 

environmental factors such as oral hygiene, nutrition and 
saliva have great importance. 

Aim: The aim of this study was to examine the cor-
relation between dental health status and environmental 
factors: oral hygiene, nutrition, salivary pH and the flow 
rate of stimulated saliva in children. 

Materials and methods: Research was done in chil-
dren with caries and in children with healthy teeth of both 
gender and the age of 12. Questionnaire method was used 
to obtain data about the time of consuming refined carbohy-
drates and oral hygiene. Oral hygiene level was determined 
using the Silness-loe plaque index and saliva was analyzed 
by measuring the flow rate of stimulated saliva, as well as 
measuring pH of non-stimulated and stimulated saliva. 

Results: Examining the correlation of seven ana-
lyzed characteristics it was possible to determine the pres-
ence of 14 (66,7%) correlations out of 21 possible, with 
statistical significance and various p-values starting from 
p=0.038 (tau-b=0.229) up to p<0.001 (r=0.667). Out of 
seven analyzed characteristics, the time of carbohydrate 
consumption, the presence of caries (group) and pH of 
non-stimulated saliva are predominantly correlated with 
other characteristics. 

Conclusion: The results of this examination show 
caries appearance in children to be in highly significant 
correlation with frequency of carbohydrate consumption, 
plaque index and pH values of non-stimulated saliva. In 
other words, children with caries consume carbohydrates 
often between meals, have high plaque index and lower 
pH values of non-stimulated saliva.

Key words: dental caries, nutrition, oral hygiene, 
 salivary pH, salivary flow rate.
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Karijes je kompleksno, multikauzalno oboljenje, u 
ijoj pojavi zna ajnu ulogu imaju i faktori sredine. Prema 

epidemiološkom modelu i savremenom shvatanju etiologi-
je, karijes je bolest koja nastaje delovanjem tri primarna, 
esencijalna faktora: doma ina (kvalitet gle i zuba, histo-
morfološke osobine površina gle i, osobine pljuva ke),
uzro nika (mikroorganizmi plaka i oralna flora) i sredine 
(karakteristike hrane, navike u ishrani) u funkciji vremena.

Gle  zuba, se nalazi u vrlo dinami noj sredini, izlo-
žena brojnim pozitivnim i negativnim uticajima fizi ke,
hemijske, termi ke i biološke prirode. Procesi deminera-
lizacije i remineralizacije se naizmeni no smenjuju razme-
nom jona kalcijuma i fosfata iz gle i i pljuva ke i u direk-
tnoj su zavisnosti od faktora sredine.1,2 Kisela sredina (pH 
ispod 5,5) favorizuje razgradnju minerala gle i, demine-
ralizaciju i uzrokuju nastanak karijesne šupljine.1 Ukoliko 
se u po etnoj fazi demineralizacije promene uslovi sredine 
(ukloni dentalni plak, koriguje ishrana, koriste fluoridi) 
favorizuju se procesi remineralizacije, uspostavlja se bio-
loška ravnoteža na površini gle i i onemogu ava stvara-
nje karijesne šupljine na zubu. Karijesna lezija na tvrdim 
zubnim tkivima predstavlja samo jedan od simptoma 
bolesti, nastalih kao posledica poreme enog balansa dije-
to-bakterijskih faktora sa jedne i faktora doma ina (zub i 
pljuva ka) sa druge strane.2,3 Na usku korelaciju izme u
pojave karijesa i upotrebe še era, ukazala su i istraživanja 
Gustafssona,4 Rugg-Gunna,5 Grenabya,6 Vulovi a i Care-
vi a.7-9 Dugogodišnja iskustva brojnih autora nesumnjivo 
govore u prilog tvrdnji da je u ustima sa lošom oralnom 
higijenom, eš a pojava karijesa.10,11 Kod dece sa lošom 
oralnom higijenom, konzumiranje slatkiša izme u obroka 
predstavlja najvažniji faktor rizika u nastanku karijesa.12

Pljuva ka je, tako e, zna ajan lokalni predisponiraju-
i faktor u nastanku karijesa. Dugotrajno smanjenje ili pre-

stanak lu enja pljuva ke esto je pra eno izuzetno viso-
kom pojavom karijesa. Ovakav zna aj pljuva ke se može 
uo iti kod osoba koje boluju od kserostomije.13 Savreme-
no shvatanje etiologije karijesa, posve uje posebnu pažnju 
ulozi pljuva ke u procesima demineralizacije i reminerali-
zacije, kao i mnogim drugim iniocima koji mogu uticati 
na sastav i kvalitet pljuva ke.14-17

Cilj istraživanja je bio da se utvrdi korelacija stanja 
zdravlja zuba i faktora sredine: ishrane(vreme konzumira-
nja rafiniranih ugljenih hidrata), oralne higijene (frekven-
cija pranja zuba i plak indeks) i pljuva ke(koli ina stimuli-
sane pljuva ke, pH nestimulisane i stimulisane pljuva ke),
korelacija frekvencije pranja zuba i plak indeksa, korelaci-
ja koli ine stimulisane pljuva ke, pH nestimulisane i sti-
mulisane pljuva e sa ostalim faktorima sredine i stanjem 
zdravlja zuba.

Materijal i metod

Istraživanja su obavljena u 80-oro dece starosti 12 
godina, u enika osnovnih škola na podru ju Prištine. Deca 

Caries is a complex, multi-causal disease with envi-
ronmental factors being of great importance in its etiology. 
According to the epidemiological model and contempo-
rary etiological findings, it is generally believed that caries 
occurs as a result of three primary, essential factors: host 
(enamel quality, histomorphological properties of enam-
el surface, properties of saliva), causative agent (dental 
plaque microorganisms and oral flora) and environment 
(dietary habits, food properties), as a function of time.

Enamel is in a rather dynamic environment, exposed 
to various positive and negative factors of physical, ther-
mal and biological nature. Demineralization and reminer-
alization processes occur simultaneously through calcium 
and phosphate ion exchange between enamel and saliva 
and they are directly dependent on environmental fac-
tors.1,2 Acid ambient (pH below 5.5) is in favour of deg-
radation of enamel minerals, demineralization, and the 
formation of carious cavity.1 If ambiental factors change 
in the initial stage of demineralization (dental plaque 
removed, dietary habits corrected, fluorides applied), the 
process of remineralization is favored, biologic balance on 
enamel surface established and the formation of carious 
cavity disabled. Carious lesion is only a single symptom of 
the disease which develops as a consequence of the disbal-
ance between diet-bacterial factors, on one side, and host 
factors on the other (tooth and saliva).2,3 Studies by Gus-
tafsson4, Rugg-Gunn5, Grenaby6 , Vulovic and Carevic7-9

have also pointed out the narrow correlation between car-
ies occurence and sugar consumption. The experience of 
numerous authors confirms that caries is more frequent in 
patients with poor oral hygiene.10,11 In children with poor 
oral hygiene, the main risk factor for caries development 
is sugar consumption between meals.12

Additionally, saliva is an important, local, predispos-
ing factor for caries occurence. Long-term decrease or 
complete stop of salivary secretion is often followed by 
remarkably high caries rate. Such an influence of saliva 
is also present in patients with xerostomia.13 In contem-
porary knowledge of caries etiology, particular attention is 
paid to the role of saliva in demineralization and reminer-
alization processes as well as other factors that can influ-
ence the composition and quality of saliva.14-17

The aim of this study was to determine the correla-
tion between dental health status and environmental fac-
tors: diet (time of consumption of refined carbohydrates), 
oral hygiene (frequency of tooth brushing and plaque 
index) and saliva (quantity of stimulated saliva, pH val-
ues of unstimulated and stimulated saliva); the correlation 
between the frequency of tooth brushing and plaque index 
and between the quantity of stimulated saliva, pH values 
of unstimulated and stimulated saliva and other ambient 
factors and dental health. 

Materials and methods

Eighty children at the age of 12, pupils in primary 
schools in Pristina region, were included in the study. 
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su bila dobrog opšteg zdravlja i nisu bila obuhva ena flu-
orprofilaksom. Pregledi su obavljeni u školskoj u ionici
pri dnevnoj svetlosti, uz koriš enje stomatolo kog ogledal-
ca i sonde u skladu sa kriterijumima SZO. Dentalnim kari-
jesom obeležavane su jasno vidljive lezije sa formiranim 
kavitetom na površini zuba. Pigmentacije na površini gle i
sa glatkim površinama koje nisu dovele do prekida konti-
nuiteta zubnog tkiva, nisu registrovane. Rasprostranjenost 
karijesa je verifikovana Klein-Palmer-ovim sistemom , a 
na osnovu vrednosti KEP-a, formirane su dve grupe dece, 
sa po 40 ispitanika podjednake polne zastupljenosti. Prvu 
grupu ispitanika su inila deca sa velikim brojem karije-
sa zuba (KEP=6-10), a drugu grupu, ispitanici (pozitivna 
kontrolna) sa zdravim zubima (KEP=0). 

Metodom ankete su dobijeni podaci o vremenu kon-
zumiranja rafiniranih ugljenih hidrata (kada deca naj eš e
konzumiraju rafinirane ugljene hidrate: za vreme glavnog 
obroka ili izmedju obroka). Podaci o navikama u održavanju 
oralne higijene: frekvenciji pranja zuba (da li deca peru zube 
redovno, povremeno ili ne peru zube) su tako e dobijeni 
anketom. Stepen oralne higijene je odre ivan plak indeksom 
po Silness-Loe-u, uz koriš enje stomatološke sonde. 

Istraživanja uticaja pljuva ke na pojavu karijesa vršena 
su merenjem koli ine izlu ene stimulisane pljuva ke, kao i 
merenjem pH nestimulisane i stimulisane pljuva ke. Plju-
va ka je sakupljana u jutarnjim asovima, u periodu od 8 do 
10 asova, a pre uzimanja prvog obroka-doru ka. Mešovita 
nestimulisana pljuva ka prikupljana je metodom pljuvanja 
preko staklenog levka u staklenu epruvetu, do koli ine od 
2,5 ml, a najduže 10 minuta, da ne bi nastupio efekat stimu-
lacije. Stimulisana pljuva ka prikupljana je nakon stimulaci-
je sekrecije žvakanjem kuglice sterilnog parafina, u trajanju 
od 30 sec (potom se parafin i pljuva ka ispljunu), preko sta-
klenog levka u graduisanu epruvetu tokom 5 minuta. Po pri-
kupljanju potrebne koli ine stimulisane pljuva ke vršeno je 
merenje pH pljuva ke. Kod svakog ispitanika prvo je saku-
pljana nestimulisana pa stimulisana pljuva ka. Za merenje 
koncentracije jona vodonika (pH) koriš en je digitalni pH 
metar – MA-5722 sa kombinovanom elektrodom. Ta nost
merenja je 0,002 pH jedinice.

Rezultati

Ispitivanjem sedam obeležja: pojave karijesa, vre-
mena konzumiranja rafiniranih ugljenih hidrata, frekven-
cije pranja zuba , stepena oralne higijene tj. plak indeksa, 
koli ine stimulisane pljuva ke i pH nestimulisane i stimu-
lisane pljuva ke (Tabela 1.) utvr eno je da 54,7% dece 
konzumira rafinirane ugljene hidrate izme u obroka.. Naj-
ve i broj dece sa karijesom, konzumira rafinirane ugljene 
hidrate izme u obroka (89,5%) dok deca sa zdravim zubi-
ma eš e konzumiraju rafinirane ugljene hidrate za vreme 
obroka (80,0%). Utvr eno je da postoji statisti ki zna ajna
razlika u rezultatima izme u dece sa karijesom i dece bez 
karijesa (p<0,001). 

They were of good general health and not included in fluo-
ride prophylactic program. The examinations were done in 
school facilities at daylight, using dental mirror and den-
tal probe according to WHO standards. Dental caries was 
diagnosed in teeth with clearly formed lesions. Pigmenta-
tions in flat enamel surfaces with no enamel discontinu-
ity were not registered. Caries distribution was verified 
using Klein-Palmer system. According to DMFT values, 
two groups of 40 children each were formed (same gender 
structure). The first group consisted of children with high 
number of carious teeth (DMFT=6-10) whereas the second 
group consisted of children with healthy teeth (DMFT=0, 
positive control)

The questionnaire method was utilised in order to 
obtain data on times of refined carbohydrates consumption 
(whether children consume sugars during main meals or 
between meals) as well as oral hygiene habits (frequency 
of tooth brushing, whether children brush their teeth regu-
larly, sometimes or do not brush teeth at all). Oral hygiene 
level was determined using Silness-Loe plaque index and 
dental probe.

Salivary influence on caries occurence was estab-
lished through measurements of the quantity of stimulated 
saliva and pH values of unstimulated and stimulated sali-
va. Saliva was collected in early morning time, between 
8-10 am, before the first meal. Mixed unstimulated saliva 
was collected by the spitting method through a glass fun-
nel into a glass test tube, until 2.5 mL was collected or 10 
minutes at most in order to prevent the effect of stimula-
tion. Stimulated saliva was collected after 30 seconds of 
chewing a piece of sterile parafin (afterwards the parafin 
and saliva were spit out), through a glass funnel into a 
glass test tube over a period of 5 minutes. After the desired 
quantity of stimulated saliva had been collected, pH meas-
urements were conducted. In each case, unstimulated sali-
va was collected before stimulated one. A digital pH-meter 
– MA 5722 with a combined electrode was used to meas-
ure hidrogen ion concentration. The accuracy of measure-
ment was 0.002.

Results

Analyzing seven characteristics: caries occurence, 
times of sugar consuption, frequency of tooth brush-
ing, oral hygiene (i.e. plaque index), quantity of stimu-
lated saliva and pH values of unstimulated and stimu-
lated saliva, it was determined that 54.7% of children 
consumed refined carbohydrates between meals (table 
1). Most children with caries consumed sugars between 
meals (89.5%) while children with healthy teeth con-
sumed sugars during main meals (80.0%). The differene 
between two groups of children was statistically signifi-
cant (p<0.001).
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Ispitivanjem navika u održavanju oralne higijene utvr-
eno je da redovno održava oralnu higijenu 28,7% ispitivane 

dece. Najve i broj dece sa karijesom ne pere zube redovno 
(87,5%). Deca sa zdravim zubima redovnije održavaju oral-
nu higijenu (46,0%). Deca sa karijesom imaju ve e prose -
ne vrednosti plak indeksa (Pi=2,71), nego deca koja imaju 
sve zdrave zube (Pi=1,67). Rezultati pokazuju da postoji 
statisti ki zna ajna razlika izme u frekvencije pranja zuba 
(p<0,001) i prose nih vrednosti plak indeksa izme u dece sa 
karijesom i dece bez karijesa (p<0,001). 

Ispitivanja pljuva ke su pokazala da prose na vred-
nost stepena sekrecije stimulisane pljuva ke iznosi 1,03 
ml/min. Kod dece sa karijesom prose na vrednost lu enja
stimulisane pljuva ke iznosi 1,02 ml/min, a kod dece koja 
imaju sve zdrave zube 1,04 ml/min. Razlika nije bila sta-
tisti ki (p>0,05). Prose na vrednost pH stimulisane plju-
va ke iznosila je 7,21. Kod dece sa karijesom pH stimu-
lisane pljuva ke je iznosila 7,15 a kod dece bez karijesa 
7,28. Razlika je bila statisti ki zna ajna na nivou p<0,05. 
Prose na vrednost pH nestimulisane pljuva ke iznosila 
je 6,67. Kod dece sa zdravim zubima pH nestimulisane 
pljuva ke je iznosila 6,89, a kod dece sa karijesom 6,37. 
Razlika je bila statisti ki zna ajna na nivou p<0,001. 

Ispitivanjem me uzavisnosti sedam analiziranih obe-
ležja (korelaciona matrica br.1 za ukupan broj dece), a na 
osnovu dobijenih statisti kih parametara koji su prikazani 
na Tabeli 1 utvr eno je da je: 

Konzumiranje rafiniranih ugljenih hidrata uz obrok 
u direktnoj korelaciji sa decom sa zdravim zubima (tau-
b=-0,660; p<0,001), eš im pranjem zuba (tau-b= 0,229; 
p<0,038), višim pH nestimulisane (ro= 0,510; p<0,001) i 
stimulisane pljuva ke (ro= 0,251; p<0,025) i manjim plak 

Analyzing oral hygiene habits, it was observed that 
28.7% of all examined children conducted oral hygiene 
maintenance regularly. Most of children with caries did 
not brush teeth regularly (87.5%). Children with healthy 
teeth had regular habits in tooth brushing (46.0%). Chil-
dren with caries had higher mean values of plaque index 
(Pi=2.71) than children with healthy teeth (pi=1.67). The 
differences in frequency of tooth brushing as well as mean 
pH values were statistically significant (p<0.001). 

Salivary analysis revealed that mean value for the 
quantity of stimulated saliva was 1.03 mL/min. In chil-
dren with caries, this value was 1.02 mL/min whereas 
in children with healthy teeth, it was 1.04 mL/min. This 
difference was not statistically significant (p>0.05). The 
mean pH value for stimulated saliva was 7.21. In children 
with caries, this value was 7.15 whereas in children with 
healthy teeth, it was 7.28. This was statistically signifi-
cant difference at p<0.05. The mean pH value of unstim-
ulated saliva was 6.67. In children with caries, this value 
was 6.89 whereas in children with healthy teeth, it was 
6.37. Again, this difference was statistically significant at 
p<0.001.

Analyzing correlation among seven aforementioned 
characteristics (correlation marix 1, total number of chil-
dren) and according to statistical parameters presented in 
table 1, it was determined that:

The consumption of refined carbohydrates during 
main meals was in direct correlation with healthy teeth 
in children ((tau-b=-0,660; p<0,001), more frequent tooth 
brushing ((tau-b= 0,229; p<0,038), higher pH of unstim-
ulated (ro= 0,510; p<0,001) and stimulated saliva (ro= 

Tabela1. Ukupan broj dece, sa i bez karijesa, (n=80)

Table 1.Total number of children, with and without caries,(n=80)

Ukupan broj dece sa i bez karijesa (N=80)

Vreme konzumiranja rafiniranih 
ugljenih hidrata (%) Frekvencija pranja zuba (%) Plak indeks

Koli ina
stimulisane
pljuva ke
(mil/1min)

pH nesti
mulisane
pluva ke

pH stimuli
sane
pluva ke

uz obrok 45,2 redovno 28,7
2,20 1,03 6,67 7,21

izme u obroka 54,7 neredovno 71,2
Stati.zna ajnost p<0,001 p<0,001
 Deca sa zdravim zubima (KEP=0) (N=40)

 uz obrok 80.0 redovno 46,0 1,67
1,04

6,89 7,28

izme u obroka 20,0 neredovno 55,0
Stati.zna ajnost p<0,001 p<0,001
Deca sa karijesom (KEP=6-10) (N=40)

uz obrok 10,5 redovno 11,5
1,02

izme u obroka 89,5 neredovno 87,5 2,71 6,37 7,15
Stati.zna ajnost p<0,001 p<0,001 p<0,001 p>0,05 p<0,001 P<0,05
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0,251; p<0,025) and lower plaque index (i.e. better oral 
hygiene) (tau-b=-0,637; p<0,001). 

Caries occurence in examined children was in 
direct correlation with sugar consumption between meals 
(tau-b=-0,660; p<0,001), irregular tooth brushing (tau-
b=-0,276; p<0,01), lower pH of stimulated (ro=-0,310; 
p<0,05) and particularly unstimulated saliva (ro= -0,439; 
p<0,00l) and higher plaque index (poorer oral hygiene) 
(tau-b= 0,504; p<0,001). 

Higher frequency of tooth brushing was in direct cor-
relation with sugar consumption during main meals (tau-
b=0,229; p<0,038) and healthy teeth in children (tau-b=-
0,276; p<0,01). 

Higher quantity of stimulated saliva was in direct 
correlation with higher pH values of stimulated (ro= 
0,630;p<0,001) and unstimulated saliva (r=0,457; 
p<0,001) and lower plaque index (better oral hygiene) 
(ro=-0,296; p<0,008). 

Higher pH values of stimulated saliva were in direct 
correlation with sugar consumption during meals (r=0,251; 
p<0,025), in children with healthy teeth (r=-0,310; 
p<0,005), higher quantities of stimulated saliva (r=0,630; 
p<0,001) and higher pH of unstimulated saliva (r=0,667; 
p<0,001).

Higher pH values of unstimulated saliva were in 
direct correlation with with sugar consumption during 
meals (ro=0,510; p<0,001), in children with healthy teeth 
(ro=-0,439; p<0,001), higher quantities of stimulated 
saliva (r=0,457; p<0,001), higher pH of stimulated saliva 
(r=0,667; p<0,001) and lower plaque index (better oral 
hygiene) (ro=-0,392; p<0,001). 

Higher plaque index was in direct correlation with 
refined carbohydrates consumption between meals (tau-
b=-0,637; p<0,001), in children with caries (tau-b=0,504; 
p<0,001), lower quantity of stimulated saliva (r=-0,296; 
p<0,008) and low pH of unstimulated saliva (r=-0,392; 
p<0,001). 

Fourteen out of 21 possible correlations were deter-
mined (66.7%). Their significance varied from p= 0.038 
(tau-b=0.229) regarding the frequency of tooth brush-
ing and sugar consumption during meals to p<0.001 (r= 
0,667) regarding pH values of stimulated and unstimu-
lated saliva. Out of seven analyzed factors, the times of 
sugar consumption, caries occurence and pH of unstimu-
lated saliva were most often in correlation with other fac-
tors. The first three correlations are ranked according to 
their significance as follows:
1. pH of stimulated and pH of unstimulated saliva (r= 

0,667; p<0,001);
2. the consumption of refined carbohydrates during 

meals and healthy teeth (tau-b=-0,660; p<0,001);
3. the consumption of refined carbohydrates during 

meals and lower plaque index (better oral hygiene) 
(tau-b=-0,637; p<0,001).

indeksom (boljom oralnom higijenom) (tau-b=-0,637; 
p<0,001).

Pojava karijesa u ispitivane dece je u direktnoj kore-
laciji sa konzumiranjem rafiniranih ugljenih hidrata izme-

u obroka (tau-b=-0,660; p<0,001), neredovnim pranjem 
zuba (tau-b=-0,276; p<0,01), nižim pH stimulisane plju-
va ke (ro=-0,310; p<0,05), posebno nestimulisane (ro= -
0,439; p<0,00l) i lošijom oralnom higijenom (pove anjem
plak indeksa) (tau-b= 0,504; p<0,001).

Ve a frekvenca pranja zuba je u direktnoj korelaciji 
sa konzumiranjem rafiniranih ugljenih hidrata uz obrok 
(tau-b=0,229; p<0,038), i zdravim zubima u dece (tau-b=-
0,276; p<0,01).

Ve a koli ina stimulisane pljuva ke je u direktnoj 
korelaciji sa višim pH stimulisane (ro= 0,630;p<0,001) 
i nestimulisane pljuva ke (r=0,457; p<0,001) i manjim
plak indeksom (boljom oralnom higijenom) (ro=-0,296; 
p<0,008).

Viši pH stimulisane pljuva ke je u direktnoj korela-
ciji sa konzumiranjem rafinirane ugljene hidrate uz obrok 
(r=0,251; p<0,025), u dece koja imaju sve zdrave zube 
(r=-0,310; p<0,005), ve e vrednosti izlu ene stimulisane 
pljuva ke (r=0,630; p<0,001) i gde je pH nestimulisane 
pljuva ke viši (r=0,667; p<0,001).

Viši pH nestimulisane pljuva ke je u direktnoj korela-
ciji sa konzumiranjem rafiniranih ugljenih hidrata uz obrok 
(ro=0,510; p<0,001), u dece koja imaju sve zdrave zube 
(ro=-0,439; p<0,001), koja imaju ve e vrednosti koli ine
stimulisane pljuva ke (r=0,457; p<0,001), više vrednosti pH 
stimulisane pljuva ke (r=0,667; p<0,001) i koja imaju bolju 
oralnu higijenu (manji plak indeks) (ro=-0,392; p<0,001).

Ve i plak indeks je u direktnoj korelaciji sa koja kon-
zumiranjem rafiniranih ugljenih hidrata izme u obroka 
(tau-b=-0,637; p<0,001), u dece koja imaju karijes (tau-
b=0,504; p<0,001), koja imaju manju koli inu izlu ene
stimulisane pljuva ke (r=-0,296; p<0,008) i koja imaju 
nizak pH nestimulisane pljuva ke (r=-0,392; p<0,001).

Utvr eno je da postoje 14 (66,7%) me uzavisnosti od 
21 mogu e i da se njihova zna ajnost kre e od p= 0.038 
(tau-b=0.229) za obeležja frekvencija pranja zuba i konzu-
miranje ugljenih hidrata uz obrok do p<0.001 (r= 0,667), 
za obeležja pH stimulisane i pH nestimulisane pljuva -
ke. Od sedam analiziranih obeležja, vreme konzumiranja 
ugljenih hidrata, prisustvo karijesa (grupa) i pH nestimuli-
sane pljuva ke su naj eš e u korelaciji sa drugim obelež-
jima. Me u prve tri korelacije uzetih po rangu zna ajnosti
su:
1. pH stimulisane i pH nestimulisane pljuva ke (r= 0,667; 

p<0,001);
2. konzumiranje rafiniranih ugljenih hidrata uz obrok i 

zdravi zubi (tau-b=-0,660; p<0,001);
3. konzumiranje rafiniranih ugljenih hidrata uz obrok 

i manji plak indeks (bolja oralna higijena) (tau-b=-
0,637; p<0,001).
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It was observed that most boys with caries con-
sumed refined carbohydrates between meals (85%) 
whereas only 55% of those with healthy teeth con-
sumed sugars during main meals (table 2). The differ-
ence was statistically significant (p<0.001.) Ninety 
percent boys with caries and 60% of those with healthy 
teeth did not brush teeth regularly. Boys with caries had 
higher mean value of plaque index (Pi=2.46) than boys 
with healthy teeth (Pi=1.48). The results indicated sta-
tistically significant difference regarding the two fac-
tors (p<0.001). 

The mean value for stimulated saliva was 1.05 mL/
min in boys with caries whereas this values was 1.08 mL/
min in boys with healthy teeth. The difference was not 
statistically significant. The mean pH of stimulated saliva 

Uo eno je da najve i broj de aka sa karijesom, 
konzumira rafinirane ugljene hidrate izme u obroka 
(85%), a samo 55% sa zdravim zubima za vreme obroka 
(tabela 2). Razlika je bila statisti ki zna ajna u odnosu 
na vreme konzumiranja izme u de aka sa karijesom i 
de aka bez karijesa (p<0,001). Zube ne pere redovno 90% 
de aka sa karijesom i 60% sa zdravim zubima. De aci
sa karijesom imaju ve e prose ne vrednosti plak indeksa 
(Pi=2,46), od de aka koji imaju sve zdrave zube (Pi=1,48). 
Rezultati pokazuju da postoji statisti ki zna ajna razlika 
u frekvenciji pranja zuba (p<0,001) i u prose nim
vrednostima plak indeksa izme u de aka sa karijesom i 
de aka bez karijesa (p<0,001). 

Ispitivanja pljuva ke su pokazala da kod de aka sa kari-
jesom prose na vrednost lu enja stimulisane pljuva ke iznosi 
1,05 ml/min, a kod de aka sa zdravim zubima 1,08 ml/min. 
Ovde nije utvr ena statisti ki zna ajna razlika (p>0,05). Kod 

Korelaciona matrica 1.  Ukupan broj dece, sa i bez karijesa, (n=80)

Correlation matrix 1. Total number of children, with and without caries,(n=80)               
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1.Konzumiranje ugljenih hidrata uz obrok
1,000 -0,660 0,229 0,063 0,251 0,510 -0,637

. 0,000 0,038 0,579 0,025 0,000 0,000

2. Grupa sa i bez karijesa
-0,660 1,000 -0,276 -0,130 -0,310 -0,439 0,504
0,000 . 0,010 0,251 0,005 0,000 0,000

3. Frekvencija pranja zuba
0,229 -0,276 1,000 -0,030 0,050 0,194 -0,052
0,038 0,010 . 0,793 0,657 0,085 0,572

4. Kol stimulisane pljuv u ml/ min.
0,063 -0,130 -0,030 1,000 0,630 0,457 -0,296
0,579 0,251 0,793 . 0,000 0,000 0,008

5. pH stimulisane pljuva ke
0,251 -0,310 0,050 0,630 1,000 0,667 -0,192
0,025 0,005 0,657 0,000 . 0,000 0,088

6. pH nestimulisane pljuva ke
0,510 -0,439 0,194 0,457 0,667 1,000 -0,392
0,000 0,000 0,085 0,000 0,000 . 0,000

7. Plak  indeks
-0,637 0,504 -0,052 -0,296 -0,192 -0,392 1,000
0,000 0,000 0,572 0,008 0,088 0,000 .

NAPOMENA: r (Pearson - ov koeficijent korelacije)
p (verovatno a-nivo zna ajnosti)
tb-(tau-b) (Kendall - ov koeficijent korelacije)
p (verovatno a-nivo zna ajnosti)
r-(ro) (Spearman - ov koeficijent korelacije)
p (verovatno a-nivo zna ajnosti)
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was found to be 7.17 in boys with caries whereas it was 

7.26 in boys with healthy teeth. Again, the difference was 

not statistically significant. Boys with healthy teeth had 

higher pH values of unstimulated saliva, pH=6.79, than 

those with caries, pH=6.51. The difference was statisti-

cally significant (p<0.05).

de aka sa karijesom prose na vrednost pH stimulisane plju-
va ke je iznosila 7,17, a kod de aka bez karijesa 7,26. Stati-
sti ki zna ajnih razlika nije bilo ni ovde (p>0,05). De aci sa 
zdravim zubima imaju ve e prose ne vrednosti pH nestimu-
lisane pljuva ke pH= 6,79, od dece sa karijesom pH=6,51. 
Rezultati pokazuju da postoji statisti ki zna ajna razlika 
u prose noj vrednosti pH nestimulisane pljuva ke izme u
de aka sa karijesom i de aka bez karijesa (p<0,05).

Tabela 2. Ukupan broj de aka, sa i bez karijesa, (n=40)

Table 2. Total number of boys, with and without caries,(n=40)

Ukupan broj de aka sa i bez karijesa      (N=40)

Vreme konzumiranja rafiniranih 
ugljenih hidrata 
(%)

Frekvencija pranja zuba 
(%)

Plak indeks

Koli ina
stimulisane
pljuva ke
(mil/1min)

pH nesti
mulisane
pluva ke

pH stimuli
sane
pluva ke

uz obrok 43,0 redovno 25,0
1,97 1,07 6,65 7,21

izme u obroka 57,0 neredovno 75,0
Stati.zna ajnost p<0,001 p<0,001

    De aci sa zdravim zubima     (KEP=0)       (N=20)

uz obrok 55,0 Redovno 40,0 1,48 1,08 6,79 7,26
izme u obroka 45,0 neredovno 60,0
Stati.zna ajnost p<0,001 p<0,001

     De aci sa karijesom  (KEP=6-10)         (N=20)

uz obrok 15,0 redovno 10,0
izme u obroka 85,0 neredovno 90,0 2,46 1,05 6,51 7,17
Stati.zna ajnost p<0,001 p<0,001 p<0,001 p>0,05 p<0,05 p>0,05

Ispitivanjem me uzavisnosti sedam analiziranih obe-
ležja (korelaciona matrica br.2 za ukupan broj de aka), a 
na osnovu dobijenih statisti kih parametara koji su prika-
zani na Tabeli 2., utvr eno je da postoje 11(52,3%) me u-
zavisnosti od 21 mogu e i da se njihova zna ajnost kre e
od p=0,048 (tau-b=-0,255) za obeležja plak indeks i fre-
kvencija pranja zuba do p<0,001(r= 0,706) za obeležja pH 
stimulisane i pH nestimulisane pljuva ke. Od sedam ana-
liziranih obeležja, prisustvo karijesa (grupa), pH nestimu-
lisane pljuva ke i plak indeks su naj eš e u korelaciji sa 
drugim obeležjima. Me u pet korelacija uzetih po rangu 
zna ajnosti su:
1. pH stimulisane i pH nestimulisane pljuva ke (r= 0,706; 

p<0,001);
2. konzumiranje ugljenih hidrata uz obrok i manji plak 

indeks (bolja oralna higijena) (tau-b=-0,698; p<0,001);
3. koli ina stimulisane pljuva ke i pH stimulisane plju-

va ke (r=0,655; p<0,001);
4. prisustvo karijesa i konzumiranje ugljenih hidrata 

izme u obroka (tau-b=-0,593;  p<0,001);
5.  prisustvo karijesa i ve i plak indeks (lošija oralna higi-

jena) (tau-b=0,525; p<0,001)

Analyzing correlation among seven factors (correla-
tion matrix 2, total number of boys) and according to sta-
tistical parameters presented in table 2, it was determined 
that there were 11 out of 21 possible pairs of correlation 
(52.3%). Their significance varied from p=0,048 (tau-b=-
0,255) regarding plaque index and tooth brushing frequen-
cy to p<0,001(r= 0,706) regarding pH of stimulated and 
unstimulated saliva. Out of seven analyzed factors, pH of 
unstimulated saliva and plaque index were most often in 
correlation with other factors. The first five correlations 
are ranked according to their significance as follows:
1. pH of stimulated and unstimulated saliva (r= 0,706; 

p<0,001);
2. sugar consumption during meals and lower plaque 

index (better oral hygiene) (tau-b=-0,698; p<0,001);
3. the quantity and pH of stimulated saliva (r=0,655; 

p<0,001);
4. caries occurence and sugar consumption between 

meals (tau-b=-0,593;  p<0,001);
5. caries occurence and higher plaque index (poorer oral 

hygiene) (tau-b=0,525; p<0,001). 
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Ninety percent of girls with caries consumed 
refined carbohydrates between meals. Girls with 
healthy teeth consumed sugars more often during 
meals (85%). The difference in times of sugar con-
sumption was statistically significant between the 
examined groups (p<0.001). More girls with caries 
(67.5%) did not brush teeth regularly than girls with 
healthy teeth (45%). Girls with caries had higher 
mean value of plaque index (Pi=2.91) than girls with 
healthy teeth (Pi=1.75). The results indicated statisti-
cally significant difference regarding the two factors 
(p<0.001)

The mean value for stimulated saliva was 0.92 
mL/min in girls with caries, whereas this values was 
1.02 mL/min in girls with healthy teeth. The difference 

Najve i broj devoj ica sa karijesom, konzumira rafi-
nirane ugljene hidrate izme u obroka (90%). Devoj ice
sa zdravim zubima eš e konzumiraju rafinirane ugljene 
hidrate za vreme obroka (85%). Utvr eno je da postoji 
statisti ki zna ajna razlika u vremenu konzumiranja rafi-
niranih ugljenih hidrata izme u devoj ica sa karijesom i 
devoj ica bez karijesa (p<0,001). Zube ne pere redovno 
67,5% devoj ica sa karijesom i 45% sa zdravim zubima. 
Devoj ice sa karijesom imaju ve e prose ne vrednosti 
plak indeksa (Pi=2,91),od devoj ica koje imaju sve zdra-
ve zube (Pi=1,75). Rezultati pokazuju da postoji statisti -
ki zna ajna razlika u frekvenciji pranja zuba (p<0,001) i u 
prose nim vrednostima plak indeksa izme u devoj ica sa 
karijesom i devoj ica bez karijesa (p<0,001). 

Kod devoj ica sa karijesom prose na vrednost lu enja
stimulisane pljuva ke iznosi 0,95 ml/min, a kod devoj i-
ca koje imaju sve zdrave zube 1,02 ml/min. Nije utvr ena
statisti ki zna ajna razlika u prose noj vrednosti sekrecije 

Korelaciona matrica  2.  Ukupan broj de aka, sa i bez karijesa, (n=40)

Correlation matrix 2.  Total number of boys,  with and without caries,(n=40)
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1.Konzumiranje ugljenih hidrata uz obrok
1,000 -0,593 0,286 -0,026 0,171 0,217 -0,698

. 0,000 0,066 0,873 0,290 0,179 0,000

2. Grupa sa i bez karijesa
-0,593 1,000 -0,320 -0,151 -0,309 -0,354 0,525
0,000 . 0,033 0,351 0,052 0,025 0,000

3. Frekvencija pranja zuba
0,286 -0,320 1,000 0,377 0,257 0,367 -0,255
0,066 0,033 . 0,016 0,109 0,020 0,048

4. Kol stimulisane pljuv u ml/ min.
-0,022 -0,126 0,317 1,000 0,655 0,633 -0,045
0,871 0,335 0,016 . 0,000 0,000 0,691

5. pH stimulisane pljuva ke
0,144 -0,243 0,212 0,655 1,000 0,706 -0,141
0,285 0,061 0,105 0,000 . 0,000 0,207

6. pH nestimulisane pljuva ke
0,181 -0,279 0,301 0,633 0,706 1,000 -0,114
0,176 0,031 0,020 0,000 0,000 . 0,305

7. Plak  indeks
-0,698 0,525 -0,255 -0,045 -0,141 -0,114 1,000
0,000 0,000 0,048 0,691 0,207 0,305 .

NAPOMENA: r (Pearson - ov koeficijent korelacije)

p (verovatno a-nivo zna ajnosti)
tb-(tau-b) (Kendall - ov koeficijent korelacije)
p (verovatno a-nivo zna ajnosti)

r-(ro) (Spearman - ov koeficijent 
korelacije)

p (verovatno a-nivo zna ajnosti)

-
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was not statistically significant. The mean pH of stim-
ulated saliva was found to be 7.15 in girls with caries, 
whereas it was 7.28 in girls with healthy teeth. The 
difference was statistically significant (p<0.05). Girls 
with healthy teeth had higher pH values for unstimu-
lated saliva, pH=6.92, than those with caries, pH=6.36. 
Again, the difference was statistically significant 
(p<0.001).

stimulisane pljuva ke izme u devoj ica sa karijesom i bez 
karijesa (p>0,05). Kod devoj ica sa karijesom prose na
vrednost pH stimulisane pljuva ke iznosi 7,15 a kod devoj-
ica bez karijesa je nešto ve a pH= 7,28. Utvr eno je da 

postoji razlika u prose noj vrednosti pH stimulisane plju-
va ke izme u devoj ica sa karijesom i bez karijesa, ali na 
nižem nivou statisti ke zna ajnosti (p<0,05). Devoj ice sa 
zdravim zubima imaju ve e prose ne vrednosti pH nestimu-
lisane pljuva ke 6,92, od devoj ica sa karijesom pH=6,36. 
Rezultati pokazuju da postoji statisti ki zna ajna razlika 
u prose noj vrednosti pH nestimulisane pljuva ke izme u
devoj ica sa karijesom i devoj ica bez karijesa (p<0,001). 

   Tabela  3. Ukupan broj devoj ica, sa i bez karijesa, (n=40)

  Table 3. Total number  of girls, with and without caries,  (n=40)

Ukupan broj devoj ica sa i bez karijesa      (N=40)

Vreme konzumiranja rafiniranih 
ugljenih hidrata  (%) Frekvencija pranja 

zuba   (%)

Plak
indeks

Koli ina stimulisane 
pljuva ke (mil/1min)

pH nesti
mulisane pluva ke

pH stimuli
sane pluva ke

uz obrok 47,5 redovno 32,5
2,33 0,98 6,65 7,22

izme u obroka 52,5 neredovno 67,5
Stati.zna ajnost p<0,001 p<0,001
Devoj ice sa zdravim zubima  (KEP=0)       (N=20)

uz obrok 85,0 redovno 55,0 1,75 1,02 6,92 7,28
izme u obroka 15,0 neredovno 45,0
Stati.zna ajnost p<0,001 p<0,001
Devoj ice sa karijesom  (KEP=6-10)         (N=20)
uz obrok 10,0 redovno 15,0
izme u obroka 90,0 neredovno 85,0 2,91 0,95 6,36 7,15
Stati.zna ajnost p<0,001 p<0,001 p<0,001 p>0,05 p<0,001 P<0,05

Ispitivanjem me uzavisnosti sedam analiziranih obe-
ležja (korelaciona matrica br.3 za ukupan broj devoj ica),
a na osnovu dobijenih statisti kih parametara koji su prika-
zani na Tabeli 3., utvr eno je da postoje 9 (42,8%) me uza-
visnosti od 21 mogu e i da se njihova zna ajnost kre e od 
p=0,009 (r=0,408) za obeležja pH nestimulisane pljuva ke
i koli ina stimulisane pljuva ke do p<0,001 (r=0,747) za 
obeležja pH stimulisane pljuva ke i koli ina stimulisane 
pljuva ke. Od sedam analiziranih obeležja, pH nestimulisa-
ne pljuva ke je naj eš e u korelaciji sa drugim obeležjima. 
Me u pet korelacija uzetih po rangu zna ajnosti su:
1. ve i stepen sekrecije stimulisane pljuva ke i viši pH 

stimulisane pljuva ke (r=0,747; p<0,001),
2. konzumiranje rafiniranih ugljenih hidrata uz obrok i 

zdravi zubi (tau-b=-0,739; p<0,001),
3. konzumiranje rafiniranih ugljenih hidrata uz obrok i 

viši pH nestimulisane pljuva ke (baznija pljuva ka)
(ro=0,719; p<0,001),

4. konzumiranje rafiniranih ugljenih hidrata uz obrok 
i manji plak indeks (bolja oralna higijena) (tau-b=-
0,713; p<0,001),

5. ve i pH nestimulisane pljuva ke (baznija pljuva ka) i 
manji plak indeks (bolja oralna higijena) (ro=-0,654; 
p<0,001).

Analyzing correlation among seven factors (correla-
tion matrix 3, total number of girls) and according to sta-
tistical parameters presented in table 3, it was determined 
that there were nine out of possible 21 pairs of correlation 
(42.8%). Their significance varied from p=0,009 (r=0,408) 
regarding pH of unstimulated saliva and the quantity of 
stimulated saliva to p<0,001 (r=0,747) regarding pH and 
the quantity of stimulated saliva. Out of seven analyzed 
factors, pH of unstimulated saliva was most often in cor-
relation with other factors. The first five correlations are 
ranked according to their significance as follows:
1. higher secretion rate and higher pH of stimulated sali-

va (r=0,747; p<0,001);
2. sugar consumption during meals and healthy teeth 

(tau-b=-0,739; p<0,001);
3. sugar consumption during meals and higher pH of 

unstimulated saliva (ro=0,719; p<0,001);
4. sugar consumption during meals and lower plaque 

index (better oral hygiene) (tau-b=-0,713; p<0,001);
5. higher pH of unstimulated saliva and lower plaque 

index (ro=-0,654; p<0,001).
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 Discussion

Based on the obtained results, significant correla-
tion among caries occurence, sugar consumption, oral 
hygiene and pH of unstimulated saliva can be established. 
The study has revealed that highest percentage of chil-
dren with caries consume refined carbohydrates between 
meals opposite to children with healthy teeth who eat sug-
ars during main meals. These findings are in accordance 
with previous studies.1,16,18-22 Cariogenic influence of car-
bohydrates depends, not only on time and frequency of 
consumption, but also on the host (environmental factors): 
oral hygiene, flora in the plaque and saliva.18,23-26

Diskusija

Na osnovu dobijenih rezultata može se uo iti zna aj-
na korelacija izme u pojave karijesa, vremena konzuiranja 
rafiniranih ugljenih hidrata, stepena oralne higijene (Pi) i 
pH nestimulisane pljuva ke. Istraživanja su pokazala da 
najve i procenat dece sa karijesom konzumira rafinirane 
ugljene hidrate izme u obroka, a deca sa zdravim zubima 
uz glavni obrok (p<0,001). Ovi rezultati su u saglasnosti 
sa nalazima drugih autora.1,16,18-22 Kariogeno delovanje 
ugljenih hidrata koji se konzumiraju, zavisi ne samo od 
vremena i frekvencije konzumiranja, ve  i od doma ina
(faktora sredine): oralne higijene, plakovne flore i pljuva -
ke.18,23-26

Korelaciona matrica 3. Ukupan broj devoj ica, sa i bez karijesa, (n=40)

Correlation matrix 3. Total number  of girls, with and without caries,(n=40)
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1.Konzumiranje ugljenih hidrata uz obrok
1,000 -0,739 0,201 0,109 0,280 0,719 -0,713

. 0,000 0,209 0,505   0,081 0,000 0,000

2. Grupa sa i bez karijesa
-0,739 1,000 -0,226 -0,124 -0,286 -0,478 0,589
0,000 . 0,039 0,445 0,074 0,002   0,000

3. Frekvencija pranja zuba
0,201 -0,226 1,000 -0,190 0,157 0,030 -0,076
0,209 0,093 . 0,241 0,334 0,852 0,568

4. Kol stimulisane pljuv u ml/ min.
0,109 -0,124 -0,190 1,000 0,747 0,408 -0,178
0,505 0,445 0,241 . 0,000 0,009 0,273

5. pH stimulisane pljuva ke
0,280 -0,286 0,157 0,747 1,000 0,645 -0,297
0,081 0,074 0,334 0,000 . 0,000 0,063

6. pH nestimulisane pljuva ke
0,719 -0,478 0,030 0,408 0,645 1,000 -0,654
0,000 0,002 0,852 0,009 0,000 . 0,000

7. Plak  indeks
-0,713 0,589 -0,076 -0,178 -0,297 -0,654 1,000
0,000 0,000 0,568 0,273 0,063 0,000 .

NAPOMENA: r (Pearson - ov koeficijent korelacije)

p (verovatno a-nivo zna ajnosti)
tb-(tau-b) (Kendall - ov koeficijent korelacije)
p (verovatno a-nivo zna ajnosti)

r-(ro) (Spearman - ov koeficijent 
korelacije)

p (verovatno a-nivo zna ajnosti)

-
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The results of the present study suggest that only a 
small number of examined children brush teeth regularly. 
The experience of other authors confirms that children do 
not have a habit of regular and correct oral hygiene main-
tenance.17,26,27 Children with healthy teeth more regularly 
brush teeth but even they do it sometimes. It is probable 
that in children with healthy teeth other factors become 
predominant: enamel quality1, adequate dietary habits7,8,28,
properties of saliva15,17,20 and protective agents in drinking 
water.29 Vahl et al. have reported lower salivary pH values 
in children with poor oral hygiene and caries and that this 
can cause caries which is in accordance with the results of 
our study. As a consequence of bad oral hygiene, higher 
plaque index was observed in examined children. There 
was a statistically significant difference between two 
groups of children. This data is, also, in accordance with 
previous studies.26,27,31

Stanisavljevic has also found statistical significance 
between caries and salivary secretion rate except in one 
examined group where linear coefficient values were 
moderate.31 Conversely, Sgan-Chonen et al. in an Ethio-
pean study have reported low caries incidence in subjects 
with high salivary secretion rates and poor oral hygiene. 
They have suggested that this might have been the result 
of dietary habits containing low-molecular carbohy-
drates.32

Low secretion rate and low salivary pH were also in 
correlation with caries in the longitudinal study of Hol-
brok.10 The present study has revealed no correlation 
between salivary secretion rate and caries. Salivary secre-
tion rate was only in correlation with oral hygiene and 
salivary pH (unstimulated and stimulated). However, sali-
vary electrochemical reaction is dependent on its quantity. 
With increasing secretion rates, salivary pH also rises 17

which is in accordance with present findings. Confirming 
the correlation between salivary pH, particularly that of 
unstimulated saliva, and caries are the studies by Parvin-
en33 and Valentine et al.2. They have also suggested that 
salivary pH is important as hydroxyapatite crystals form 
at low pH values (below 5.5). If the pH remains low for a 
longer period (due to consumption of low-molecular car-
bohydrates), demineralization and caries will occur and 
vice versa.17,29

Conclusion

Based on the results of the present study, it can be 
concluded that there is statistically significant correlation 
among pH of unstimulated and stimulated saliva, sugar 
consumption times, oral hygiene and caries development. 

The correlation between caries presence in examined 
children with sugar consuption times, plaque index and 
pH of unstimulated saliva was highly significant. In other 
words, children with caries consume refined carbohydrates 

Rezultati ovih istraživanja pokazuju da redovno 
pere zube mali broj ispitivane dece. Iskustva drugih auto-
ra tako e potvr uju da deca nemaju naviku da redovno i 
pravilno održavaju oralnu higijenu.17,26,27 Deca sa zdravim 
zubima redovnije održavaju oralnu higijenu od dece sa 
karijesom, ali i ona naj eš e peru zube povremeno. Naj-
verovatnije da kod dece bez karijesa dolaze do izražaja 
drugi faktori: kvalitet gle i,1 pravilna ishrana,7,8,28 oso-
bine pljuva ke,15,17,20 odnosno zaštitne materije u pija oj
vodi.29 Vahl i sar. su našli niži pH pljuva ke kod dece sa 
lošom oralnom higijenom i karijesom zuba, i ustanovili da 
u takvim uslovima, može da uti e na pojavu karijesa, što 
je u saglasnosti i sa rezultatima ovih istraživanja.30

Kao posledica loše oralne higijene utvrdjen je ve i
plak indeks kod ispitivane dece. Izmedju dece sa karije-
som i dece sa zdravim zubima, postoji zna ajna razlika u 
prose nim vrednostima plak indeksa. Ovi rezultati su tako-
e u saglasnosti sa nalazima drugih autora.26,27,31

Stanisavljevi  tako e nije našao statisti ki zna ajnu
razliku izme u karijesa i stepena sekrecije pljuva ke, izu-
zev kod jedne grupe ispitanika, gde je vrednost linearnog 
koeficijenta bila umerena.31 Suprotno ovim rezultatima, 
Sgan-Chonen i sar. ispitivanjem na Etiopljanima, nalaze 
nizak stepen karijesa kod ispitanika sa snažnom salivarnom 
sekrecijom i lošom oralnom higijenom.32 Oni smatraju da 
je ona posledica na ina ishrane koja ne sadrži niskomole-
kularne ugljene hidrate. Nizak stepen sekrecije i nizak pH 
pljuva ke bili su u korelaciji sa karijesom u longitudinalnoj 
studiji Holbroka.10 U ovom istraživanju nije na ena kore-
lacija izme u stepena sekrecije pljuva ke i karijesa. Stepen 
sekrecije pljuva ke je jedino bio u korelaciji sa oralnom 
higijenom i pH pljuva ke (nestimulisane i stimulisane). 
Me utim, od koli ine pljuva ke zavisi njena elektrohemij-
ska reakcija. Sa poja anom sekrecijom raste pH pljuva ke
17 što je saglasno sa rezultatima ovih istraživanja. 

U prilog korelaciji izme u pH pljuva ke, naro i-
to nestimulisane pljuva ke i karijesa, govore istraživanja 
Parvinena33, Valentina i sar2, koji tako e smatraju da je 
pH pljuva ke zna ajan, jer stvaranje kristala hidroksilapa-
tita nastaje pri niskim vrednostima pH (niži od 5,5) i uko-
liko sniženje duže traje (usled unošenje niskomolekular-
nih ugljenih hidrata), do i e do demineralizacije i pojave 
karijesa gle i i obratno.17,29

Zaklju ak

Na osnovu ovih istraživanja može se zaklju iti da 
postoji statisti ki zna ajna povezanost izme u pH nesti-
mulisane i stimulisane pljuva ke, vremena konzumiranja 
rafiniranih ugljenih hidrata, stepena oralne higijene i poja-
ve karijesa. 

Prisustvo karijesa kod ispitivane dece je u visoko 
zna ajnoj zavisnosti od vremena konzumiranja rafiniranih 
ugljenih hidrata, plak indeksa i pH nestimulisane pljuva -
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ke, naime, deca sa karijesom konzumiraju ugljene hidrate 
esto izmedju obroka i imaju visoke vrednosti plak indek-

sa i niži pH stimulisane pljuva ke.
Prisustvo karijesa kod de aka je u visoko zna ajnoj

zavisnosti od vremena konzumiranja rafiniranih ugljenih 
hidrata i plak indeksa.

Prisustvo karijesa kod devoj ica je u zna ajnoj zavi-
snosti od vremena konzumiranja rafiniranih ugljenih 
hidrata, plak indeksa i pH nestimulisane pljuva ke.

frequently between meals and have high plaque index 
values and low pH of stimulated saliva. Caries presence 
in boys was found to be highly dependent on sugar con-
sumption times and plaque index values. Caries presence 
in girls was found to be highly dependent on sugar con-
sumption times, plaque index values and pH of unstimu-
lated saliva.
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