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ABSTRAKT

Hyrje: Kariesi dentar éshté njé sémundje
multifaktoriale, ku ndér faktorét lokalé mbrojtés rol
té réndésishém luan péshtyma, vecanérisht kapaciteti
i saj puferik dhe gjendja e higjienés orale.

Qéllimi: Té vlerésohet ndérlidhja midis indeksit
té higjienés orale (IHO), kapacitetit puferik té
péshtymés dhe prevalencés sé kariesit te adoleshentét.

Material dhe Metodat: Studimi pérfshiu 211
nxénés 16 vje¢ nga shkollat fte mesme té Shkupit.
U zbatuan metodat standarde pér matjen e DMF-it,
IHO-sé dhe kapacitetit puferik té péshtymés (testi
DENOBUFF).

Rezultatet: Vlerat mesatare t¢ DMF, IHO dhe
pH-sé sé péshtymés sugjerojné réndésiné e kétyre
parametrave né parandalimin e kariesit.

Konkluzion: Kapaciteti puferik dhe higjiena orale
jané tregues té réndésishém té rrezikut té kariesit dhe
duhet té pérfshihen né programe preventive.

HYRJE

Etiologjia e kariesit dentar éshté multifaktoriale
dhe pérfshin ndérveprime komplekse midis
mikroorganizmave patogjené, frekuencés sé marrjes
sé karbohidrateve dhe faktoréve mbrojtés lokalé si
péshtyma dhe higjiena orale. Faktori lokal mbrojtés
i péshtymés éshté i domosdoshém pér neutralizimin
e acideve té formuara nga mikroorganizmat
kariogjené dhe pér ruajtjen e pH-sé orale brenda
kufijve fiziologjiké. Kapaciteti puferik i péshtymeés,
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ABSTRACT

Introduction: Dental caries is a multifactorial
disease in which local protective factors play an
important role, particularly saliva, its buffering
capacity, and oral hygiene status.

Aim: To evaluate the relationship between the
Oral Hygiene Index (OHI), salivary buffering
capacity, and the prevalence of dental caries among
adolescents.

Materials and Methods: The study included 211
students aged 16 years from secondary schools in
Skopje. Standard methods were used to measure the
DMF index, OHI, and salivary buffering capacity
using the DENOBUFF test.

Results: The mean values of DMF, OHI, salivary
pH, and salivary buffering capacity suggest the
importance of these parameters in dental caries
prevention and risk assessment.

Conclusion: Salivary buffering capacity and oral
hygiene are important indicators of dental caries risk
and should be included in preventive programs.

INTRODUCTION

The etiology of dental caries is multifactorial and
involves complex interactions between cariogenic
microorganisms, the frequency of fermentable
carbohydrate intake, and host protective factors such
as saliva and oral hygiene. Saliva represents one of
the main local protective mechanisms because it
contributes to the neutralization of acids produced

APOLONIA 62-63 - pg. 7-13, May 2026



Zana Selimi', Cvetanka Bajraktarova- Misevska?, Amella Cana? Lindihana Emini®

KAPACITETI PUFERIK | PESHTYMES DHE INDEKSI | HIGJIENES ORALE S|
INDIKATORE TE RREZIKUT PER KARIES TE ADOLESHENTET

vecanérisht sistemi i bikarbonateve, neutralizon até
gé krijohet pas fermentimit té shegernave, duke
reduktuar késhtu demineralizimin e smaltit.(3)

Etiologjia e kariesit dentar éshté multifaktoriale
dhe pérfshin ndérveprime komplekse midis
mikroorganizmave kariogjené, frekuencés sé marrjes
sé karbohidrateve fermentuese dhe faktoréve mbrojtés
té nikoqirit, si péshtyma dhe higjiena orale (9,10).
Péshtyma pérfagéson njé nga mekanizmat kryesoré
mbrojtés lokalé, pasi kontribuon né neutralizimin e
acideve té prodhuara nga metabolizmi bakterial dhe
né ruajtjen e pH-sé orale brenda kufijve fiziologjiké
(6,21).

Kapaciteti puferik i péshtymés, vecanérisht sistemi
i bikarbonateve, neutralizon acidet e krijuara
pas fermentimit té shegernave, duke reduktuar
kohézgjatjen e ekspozimit té smaltit ndaj mjedisit
acidik dhe duke parandaluar demineralizimin
progresiv (3).

Sipas studimit té Alimani-Jakupi et al., tajitja
e reduktuar e péshtymés éshté e shogéruar me
prevalencé dukshém mé té larté té Kkariesit,
vecanérisht te individét me kserostomi (9,10,22).
Gjetje té ngjashme raportohen edhe né literaturén
rajonale dhe ndérkombétare, ku kapaciteti i ulét
puferik identifikohet si faktor rreziku pér rritjen e
aktivitetit kariogjen (3,9,22).

Stomatologjia moderne pérdor metoda té ndryshme
pér vlerésimin e karakteristikave té péshtymeés,
duke pérfshiré sijalometriné (matjen e rrjedhjes sé
péshtymés), pércaktimin e pH-sé dhe kapacitetit
puferik, si dhe analiza mikrobiologjike pér
identifikimin e mikroorganizmave kariogjené si
Streptococcus mutans dhe Lactobacillus, té cilét
lidhen drejtpérdrejt me zhvillimin e lezionit karioz
(2,10,22).

Sipas studimit kryesor té késaj pune, “tajitja e
reduktuar e péshtymés éshté e shogéruar me pérqasje
jashtézakonisht té larté té kariesit”, njé pohim i
bazuar né hulumtime té méparshme té kryera te
persona me kserostomi (péshtymé e reduktuar).
(Alimani-Jakupi et al., 2015)

Stomatologjia moderne pérdor teste té ndryshme
pér matjen e karakteristikave té péshtymés, duke
pérfshiré sijalometriné (sasia e péshtymés),
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by bacterial metabolism and helps maintain oral pH
within physiological limits (6,21).

The buffering capacity of saliva, particularly the
bicarbonate system, neutralizes acids produced after
sugar fermentation, thereby reducing the duration
of enamel exposure to an acidic environment and
preventing progressive demineralization (3).

According to the study by Alimani-Jakupi et al.,
reduced salivary secretion is associated with a
significantly higher prevalence of dental caries,
particularly in individuals with xerostomia (9,10,22).
Similar findings have also been reported in regional
and international literature, where low buffering
capacity is identified as a risk factor for increased
cariogenic activity (3,9,22).

Modern dentistry uses various methods to evaluate
salivary  characteristics, including sialometry
(measurement of salivary flow), determination of pH
and buffering capacity, and microbiological analyses
for the identification of cariogenic microorganisms
such as Streptococcus mutans and Lactobacillus,
which are directly associated with the development
of carious lesions (2,10,22).

MATERIALS AND METHODS

The study included 211 students aged 16 years from
secondary schools in the territory of Skopje.

Oral examinations were performed in school settings
under natural light, using a dental mirror and a sharp
probe, according to the guidelines of the World
Health Organization (WHO).

Dental caries was assessed using the DMF index
(Klein—Palmer Index), including the components
Decayed, Missing and Filled Teeth (DMFT).

OHI was determined using the simplified Greene—
Vermillion method, using six selected tooth surfaces
as a sample for the entire dentition.

Salivary buffering capacity was measured using the
DENOBUFF test (Vivadent, Schaan, Liechtenstein).
The interpretation of the results was based on the
color observed on the test strip, corresponding semi-
quantitatively to pH levels.
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pH-né dhe kapacitetin puferik, si dhe analiza
mikrobiologjike pér pércaktimin e Streptococcus
mutans dhe Lactobacillus.

MATERIAL DHE METODAT

Studimi pérfshiu 211 nxénés 16 vje¢ nga shkollat fte
mesme né territorin e Shkupit.

Kontrollet orale urealizuan né ambiente shkollore, né
drité natyrale, duke pérdorur pasqyré stomatologjike
dhe sondé té mprehté, sipas udhézimeve té OBSH-
sé (World Health Organization).

Cariesi u vlerésua me indeksin DMF (KMI —
Klein—Palmer Index), duke pérfshiré komponentét
Decayed, Missed dhe Filled.

IHO u pércaktua me metodén e thjeshtuar Greene—
Vermillion, duke pérdorur 6 sipérfaqe té pérzgjedhura
té dhémbéve si mostér pér té gjithé denticionin.

Kapaciteti puferik u mat me testin DENOBUFF
(Vivadent, Schaan, Liechtenstein) ku interpretimi
i rezultateve u bé sipas ngjyrés sé gjetur né test,
duke korresponduar né ményré semikvantitative me
nivele té pH-sé.

REZULTATET

Né studim u pérfshiné gjithsej 211 nxénés té moshés
16 vjec. Analiza statistikore tregoi njé ngarkesé
relativisht té larté té kariesit né popullatén e
ekzaminuar.

Vlera mesatare e indeksit DMF (5.18 + 1.74) tregon
pér njé pérhapje té konsiderueshme té kariesit né
grupmoshén e studiuar. Indeksi i higjienés orale
(IHO-S) me vleré mesatare 0.50 + 0.34 sugjeron
njé nivel pérgjithésisht té pranueshém té higjienés
orale. pH mesatar i péshtymés ishte 6.09 + 0.31, qé
korrespondon me njé mjedis oral neutral né kushte
bazale.

Komponenti “D” (dhémbé me Kkaries) pérbénte
pjesén mé té madhe té indeksit DMF, duke treguar
pér praniné e lezioneve aktive té patrajtuara.
Komponenti “M” kishte vlerén mé té ulét, cka
sugjeron numér relativisht té vogél té dhémbéve té
ekstraktuar si pasojé e kariesit.
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RESULTS

A total of 211 students aged 16 years were included
in the study. Statistical analysis showed a relatively
high caries burden in the examined population.

The mean value of the DMF index (5.18 + 1.74)
indicated a considerable prevalence of dental caries
in the studied age group. The Oral Hygiene Index
(OHI-S), with a mean value of 0.50 £ 0.34, suggested
a generally acceptable level of oral hygiene. The
mean salivary pH was 6.09 + 0.31, corresponding to
a neutral oral environment under basal conditions.

The “D” component (decayed teeth) represented the
largest part of the DMF index, indicating the presence
of active untreated lesions. The “M” component
had the lowest value, suggesting a relatively small
number of teeth extracted as a consequence of caries.

Students from rural areas presented significantly
higher DMF values compared with urban students
(p <0.05). OHI-S was also higher in the rural group,
suggesting a poorer level of oral hygiene.

A moderate positive correlation was found
between the Oral Hygiene Index and DMF (r
0.26), indicating that increased plaque deposits are
associated with increased caries prevalence.

At the same time, a statistically significant negative
correlation was observed between salivary pH and
DMF (r = -0.19), indicating that higher salivary pH
and buffering capacity have a protective role against
the development of dental caries.

Analytical Description of the Results

The analysis showed that students with higher OHI-S
values also had higher DMF values, strengthening
the association between oral hygiene and the
development of dental caries. Similarly, individuals
with lower salivary buffering capacity presented a
higher intensity of caries. Statistically significant
differences between urban and rural areas suggest
the influence of socio-economic and educational
factors, as well as access to preventive services.
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Nxénésit nga zonat rurale paraqitén vlera dukshém
mé té larta t¢ DMF krahasuar me nxénésit urbané (p
< 0.05). Po ashtu, IHO-S ishte mé i larté né grupin
rural, duke sugjeruar nivel mé té dobét té higjienés
orale.

U konstatuar njé korelacion pozitiv mesatar ndérmjet
indeksit té higjienés orale dhe DMF (r = 0.26), qé
tregon se rritja e depozitave té pllakés shogérohet
me Iritje té prevalencés sé kariesit.

Njékohésisht, u evidentua korelacion negativ
statistikisht i réndésishém ndérmjet pH-sé sé
péshtymés dhe DMF (r = -0.19), duke treguar se
kapaciteti mé i larté puferik ka rol mbrojtés ndaj
zhvillimit té kariesit.

Pérshkrimi analitik i rezultateve

Analiza tregoi se nxénésit me vlera mé té larta té
IHO-S kishin gjithashtu vlera mé té larta t¢ DMF,
duke pérforcuar lidhjen ndérmjet higjienés orale dhe
zhvillimit té kariesit. Po ashtu, individét me kapacitet
meé té ulét puferik té péshtymés paragitén intensitet
meé té larté té kariesit.Diferencat statistikisht té
réndésishme ndérmjet zonave urbane dhe rurale
sugjerojné ndikimin e faktoréve socio-ekonomiké,
edukativé dhe té gasjes né shérbime preventive.

DISKUTIMI

Rezultatet e kétij studimi treguan njé prevalencé té
larté té kariesit te adoleshentét 16-vjecaré (DMF =
5.18), duke konfirmuar se kariesi vazhdon té jeté
njé problem i réndésishém shéndetésor publik né
kété grupmoshé. Kjo gjetje éshté né pérputhje me
raportet epidemiologjike qé theksojné se, pavarésisht
pérmirésimeve globale né disa rajone, vendet e
Evropés Qendrore dhe Lindore vazhdojné té kené
ngarkesé té konsiderueshme té kariesit (1,2, 21).

Edhe pse indeksi mesatar i higjienés orale (IHO-S
= 0.50) sugjeron njé nivel relativisht té pranueshém
té higjienés, pérbérési “D” i indeksit DMF ishte
dominues. Kjo tregon se lezionet aktive té patrajtuara
pérbéjné pjesén kryesore té barrés sé sémundjes,
duke sugjeruar nevojén pér ndérhyrje mé té hershme
dhe programe mé efektive té parandalimit (3,22).
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DISCUSSION

The results of this study showed a high prevalence of
dental caries among 16-year-old adolescents (DMF
= 5.18), confirming that caries remains an important
public health problem in this age group. This finding
is consistent with epidemiological reports indicating
that, despite global improvements in some regions,
countries in Central and Eastern Europe continue to
have a considerable burden of dental caries (1,2,21).

Although the mean Oral Hygiene Index (OHI-S
= 0.50) suggests a relatively acceptable level of
hygiene, the “D” component of the DMF index
was dominant. This indicates that active untreated
lesions constitute the main part of the disease
burden, suggesting the need for earlier interventions
and more effective prevention programs (3,22).

The positive correlation between OHI-S and DMF
(r = 0.26; p < 0.001) reinforces the central role
of dental plaque in the etiology of caries. Dental
biofilm contains cariogenic microorganisms such as
Streptococcus mutans, which metabolize fermentable
carbohydrates and produce organic acids, leading to
demineralization of hard dental tissues (4). Increased
soft deposits favor a stable acidic environment and
accelerate lesion progression.

One of the most significant findings of this study was
the negative correlation between salivary buffering
capacity and the DMF index (r = -0.19; p = 0.004).
This result confirms the protective role of the salivary
buffering system, particularly bicarbonates, in
neutralizing acids produced by bacterial metabolism
(5). When pH falls below the critical threshold of
5.5, enamel demineralization begins; however,
high buffering capacity reduces the duration of acid
exposure and favors remineralization (6,22).

Although the mean salivary pH was neutral (6.09),
the literature suggests that the dynamic ability to
restore pH after an acid challenge is more important
than the basal resting value (5,6). Individuals with
reduced buffering capacity are more predisposed to
caries, particularly in the presence of a diet rich in
fermentable carbohydrates (7,22).

The observed differences between urban and rural
areas are consistent with other studies reporting
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Korelacioni pozitiv ndérmjet THO-S dhe DMF
(r = 0.26; p < 0.001) pérforcon rolin gendror té
pllakés dentare né etiologjiné e kariesit. Biofilmi
dentar pérmban mikroorganizma kariogjené si
Streptococcus mutans, té cilét metabolizojné
karbohidratet fermentuese dhe prodhojné acide
organike, duke cuar né demineralizim té strukturave
té forta dentare (4). Rritja e depozitave té buta
favorizon njé mjedis acidik té géndrueshém dhe
pérshpejton progresionin e lezionit.

Njé nga gjetjet mé domethénése té kétij studimi ishte
korelacioni negativ ndérmjet kapacitetit puferik té
péshtymés dhe indeksit DMF (r = —0.19; p = 0.004).
Ky rezultat konfirmon rolin mbrojtés té sistemit
puferik salivar, vecanérisht té bikarbonateve, né
neutralizimin e acideve té prodhuara nga metabolizmi
bakterial (5). Kur pH bie nén pragun kritik prej
5.5, fillon demineralizimi i smaltit; megjithaté, njé
kapacitet i larté puferik redukton kohézgjatjen e
ekspozimit acidik dhe favorizon remineralizimin (6,
22).

Edhe pse pH mesatar i péshtymés ishte neutral
(6.09), literatura sugjeron se réndési mé té madhe
ka aftésia dinamike pér rikthimin e pH-sé pas
sfidés acidike sesa vlera bazale né pushim (5,6).
Individét me kapacitet té reduktuar puferik jané mé
té predispozuar pér karies, vecanérisht né prani té
dietés sé pasur me karbohidrate fermentuese (7,22).

Diferencat e konstatuara ndérmjet zonave urbane
dhe rurale jané né pérputhje me studime té tjera qé
raportojné ndikim té faktoréve socio-ekonomiké
né shpérndarjen e kariesit (2,8). Qasja e kufizuar
né shérbime preventive, niveli mé i ulét i edukimit
shéndetésor dhe mungesa e programeve sistematike
mund té shpjegojné prevalencén mé té larté té
kariesit né zonat rurale.

Nga perspektiva klinike, rezultatet e kétij studimi
mbéshtesin pérdorimin e testeve té kapacitetit puferik
si mjete shtesé né vlerésimin e rrezikut pér karies.
Kombinimi i indeksit té higjienés orale me analizén
e parametrave salivaré mund té ofrojé njé model
mé té ploté dhe mé té personalizuar té vlerésimit té
rrezikut (3,5,22).

Megjithaté, ky studim paraget
réndésishme. Dizajni transversal nuk

kufizime té
lejon
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the influence of socio-economic factors on the
distribution of dental caries (2,8). Limited access to
preventive services, lower levels of health education,
and the lack of systematic programs may explain the
higher prevalence of caries in rural areas.

From a clinical perspective, the results of this study
support the use of salivary buffering capacity tests as
additional tools in caries risk assessment. Combining
the Oral Hygiene Index with the analysis of salivary
parameters may provide a more complete and
individualized model for risk assessment (3,5,22).

However, this study has important limitations.
Its cross-sectional design does not allow causal
relationships to be established. In addition, factors
such as frequency of sugar intake, fluoride exposure,
and socio-economic status were not analyzed in
detail. Longitudinal studies are needed to evaluate
the long-term predictive role of salivary buffering
capacity in the development of dental caries (6,22).

CONCLUSION

The assessment of salivary buffering capacity
together with oral hygiene indices may help identify
adolescents at increased risk for dental caries and
support the development of effective preventive
strategies for improving oral health in this population.
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pércaktimin e marrédhénieve kauzale. Gjithashtu,
faktoré si frekuenca e konsumimit té sheqgernave,
ekspozimi ndaj fluorit dhe statusi socio-ekonomik
nuk u analizuan né ményré té detajuar. Studime
longitudinale jané té nevojshme pér té vlerésuar
rolin prediktiv afatgjaté té kapacitetit puferik né
zhvillimin e kariesit (6,22).
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