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STRESZCZENIE

Wstep: Prochnica zebdw jest najbardziej rozpowszechniong
chorobg narzadu zucia. Wedtug raportéw WHO oraz FDI nie
udato sie zmniejszy¢ epidemii préchnicy. W Polsce zachoro-
walno$¢ dzieci na prochnice zebow utrzymuje sie na wysokim
poziomie i jest jedna z najwyzszych w Europie. Cel: 1. Ocena
wartosci badania pH sliny jako testu screeningowego w mo-
delowaniu ryzyka wystgpienia choroby préchnicowej zebow
u dzieci. 2. Ocena korelacji wartosci pH sliny ze stanem jamy
ustnej wyrazonym za pomoca wskaznika PUW. Material,
metody: Badang grupe stanowito 128 dzieci w wieku 7-10
lat. Badanie polegato na: 1. Dokonaniu przegladu uzebienia,
przy pomocy podstawowych narzedzi stomatologicznych, 2.
Ocenie pH sliny pacjenta za pomoca papierka lakmusowego.
Na podstawie przeprowadzonych przegladéw jamy ustnej,
wyznaczono dla kazdego pacjenta wskaznik PUW. Wyniki: 1.
Wystepowanie préchnicy — 75,8%. 2. Odsetek dzieci z usu-
nietymi zebami — 18%. 3. Odsetek dzieci leczonych - 79,7%.
4. Wartos¢ korelacji wspoétczynnika PUW oraz pH sliny: 0,693;
-0,730 (p =0,000). Wnioski: 1. Stan zdrowia jamy ustnej dzieci
w wieku 7-10 lat jest zty. U 76% stwierdza sie préchnice, 18%

ABSTRACT

Introduction: Dental caries remains the most widespread
disease of the masticatory system. According to WHO and FDI
reports, the epidemic of dental caries has not been reduced.
In Poland, dental caries prevalence among children remains
high and is among the highest in Europe. Aims: 1. to assess the
values of saliva pH testing used as a screening test for assessing
the risk of dental caries in children. 2. to assess the correlation
of saliva pH testing with the condition of the oral cavity,
expressed by means of the DMF index. Material, methods:
The research group consisted of 128 children aged 7-10 years.
The research involved: 1. a check-up performed by means of
basic dental instruments. 2. assessment of patient’s saliva pH
by means of a litmus paper. On the basis of the check-ups
performed, the DMF index was established for each patient.
Results: 1. Presence of dental caries — 75.8%. 2. Percentage of
children with missing teeth — 18%. 3. Percentage of children
undergoing treatment — 79.7%. 4. Correlation value of the DMF
index and saliva pH: 0.693; - 0.730 (p=0.000). Conclusions: 1.
The condition of health of the oral cavity in children aged 7-10
years is bad. 76% have been diagnosed with dental caries, 18%

Adres do korespondencji/ Mailing address: Grzegorz Raba, Zurawica, ul. Jana Pawta II 3, g.raba@plusnet.pl

Udzial wspoétautorow / Participation of co-authors: A - przygotowanie projektu badawczego/ preparation of a research
project; B - zbieranie danych / collection of data; C - analiza statystyczna / statistical analysis; D — interpretacja danych
/ interpretation of data; E - przygotowanie manuskryptu / preparation of a manuscript; F — opracowanie pi$miennictwa
/ working out the literature; G — pozyskanie funduszy / obtaining funds

Artykut otrzymano / recived: 24.11.2014 | Zaakceptowano do publikacji / accepted: 16.02.2015

Fudali-Walczak M, Raba G, Obloza B. Saliva pH testing in predicting dental caries in children aged 7-10 years. Prz Med
Uniw Rzesz Inst Lekdw 2015; 13 (2): 90-94. doi: 10.15584/przmed.2015.2.2


http://www.pmurz.rzeszow.pl
http://dx.doi.org/10.15584/przmed.2015.2.2

Fudali-Walczak, Raba, Obtoza

Saliva pH testing in predicting dental caries in children aged 7-10 years 91

dzieci ma juz usuniety przynajmniej jeden zab. 2. Badanie pH
sliny w wysokim stopniu koreluje z aktywna préchnica zebdw,
przez co moze by¢ uzytecznym testem samokontroli stanu
zdrowia jamy ustnej u dzieci.

Stowa kluczowe: préchnica, slina, zdrowie publiczne

of children have at least one missing tooth. 2. Saliva pH testing
is highly correlated with active dental caries, thus it can be a
useful self-control test for assessing the condition of health of
the oral cavity in children.

Key words: dental caries, saliva, public health

Introduction

Dental caries remains the most prevalent disease of the
masticatory system [1]. It is closely related to modern
living conditions, its severity particularly concerns popula-
tions of those countries where refined sugar is consumed
in large quantities. World organizations dealing with
public health such as WHO or FDI are sounding alarm
because, despite the formulated goals to be achieved by
the year 2000, the epidemic of dental caries has not been
halted, or even, in light of recent research, has not been
reduced [2].

According to data by WHO, in Poland dental car-
ies prevalence in children remains high and is among
the highest in Europe and in the world [2]. Therefore,
prophylaxis is indispensable, accompanied by extensive
education of society as a whole, in particular children
and youth.

The decay-inducing factor is dental bacterial plaque
adhering to teeth, and the specific microorganisms it
contains. Saliva is one of the factors influencing the sus-
ceptibility of tooth tissues to the intensity of the decay
process [3]. According to Shrestha [3], for the processes
of decalcification and proteolytic decay of the hard tooth
tissues to begin, it is necessary for four factors to occur
at the same time:

— susceptibility of tooth tissues,

— existence of dental plaque (bacterial film)
— base, substrate (simple sugars)

— time

The activity of decay-inducing bacteria, in particular
Streptococcus mutans and Lactobacillus, results in generat-
ing acids which acidify the environment of dental plaque,
which initiates the process of demineralization of hard
tooth tissues. Teeth environment is also acidified by the
salivary flow rate, viscosity and salivas buffering capacity,
the presence of fluorides in dental plaque and enamel,
dietary habits and the frequency of consuming sugars [4].

Saliva plays a key role in the caries disease process
as the environment of bacterial activity [5]. The role of
saliva begins with the mechanical cleansing of the teeth
surface, and dissolving the food mass [6]. Also numerous
salivary proteins contribute to its protective activity, like
glycoproteins (mucins), histatins, statherins, cystatins,
lactoferrin, several immunoglobulins (IgA, IgG, IgM),
lysozyme, enzymes and hormones [7]. Numerous cations
and anions create buffering components, among which
the carbohydrate buffer plays a key role. Daily an adult
produces 1-1.5 liters of saliva, consisting in 99% of water.
The pH value of fresh saliva is around 6.6.[8]. On the basis

of the experience of Scandinavian countries, one can
assume that saliva pH testing is a good and simple way to
establish salivary buffering capacity. Saliva’s physiological
buffering capacity ranges between 5.75 and 6.5 [8]. Lower
values indicate acidity of the oral environment, which in
healthy patients can result from improper hygiene of the
oral cavity, numerous carious lesions, accumulation of
dental calculus or improper diet. According to Ahmadi-
Motamayel et al. [8], a low pH value of saliva requires a
treatment process including, among other things, restora-
tion of homeostasis in the enamel-saliva system. The
generation of acids resulting from consuming products
containing sugars can be reduced by fluoride components
or by using bacteriostatic agents. Saliva pH testing allows
to predict the activity of decay-inducing bacteria, and
assess the body’s defensive capacity [9]. Saliva is a source
of information on the condition of health of the oral cavity,
and it is also an easy to obtain research material. Saliva
pH testing is noninvasive and it does not require large
financial outlays or specialist medical equipment. It is an
imaging examination, understandable to the patient and
motivating to undertake prophylactic activity.

Aims:

The work is aimed:

1. to assess the value of saliva pH testing as a potential
screening test in the modeling of the risk of
prevalence of decay disease in children,

2. toassess the correlation of the value of saliva pH with
the condition of the oral cavity expressed by means
of the Decayed, Missing and Filled Index (DMF).

Material

The research group constituted 128 children aged 7-10
years attending schools in the District of Przemysl.
Inclusion criteria:

1. the presence of mixed teeth (permanent and milk),
2. parental consent to perform the test.

Method
In order to assess the condition of health of the oral cavity
the DMF index was used, defined as a sum of teeth with
cavities, teeth missing due to decay, and teeth with fillings
but without secondary decay [10].
The test involved:
1. a check-up performed by means of basic dental
instruments (explorer, mirror, air spray).
2. assessment of patient’s saliva pH by means of a litmus

paper.
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On the basis of the performed check-ups of the oral
cavity, a DMF index was established for each patient.

The saliva pH test was performed in the following
way:

— avial of around 1 millilitre of stimulated saliva,
— alitmus paper strip calibrated at 0.5.

The patient is informed in advance not to take any
food or drink two hours prior to the test.

The result of the test was read by means of a colour
scale after 30 seconds from dipping the litmus paper in
saliva. The results obtained were statistically analyzed
by means of the Statistica software. Correlations were
calculated using MS Excel and IBM SPSS. Tabular descrip-
tions were used in the research — data is presented in the
form of tables including the relationships of the most
significant research hypotheses; the cross tabs include
basic independent variables.

Results
Tab. 1. Caries prevalence in the research group
Number of tO.Oth Number of child: Percent:
included caries:
0 31 24,2
1 10 7,8
2 9 7,0
3 16 12,5
4 9 7,0
5 7 55
6 10 7,8
7 4 3,1
8 10 7,8
9 8 6,3
10 5 3,9
11 4 3.1
12 4 3,1
13 1 8
In general 128 100,0

Tab. 4. Interdependence of saliva pH and the DMF index

Total percentage of children with decay disease was
75.8%.

Tab. 2. Prevalence of missing teeth due to teeth
extraction

of tool\:ErZQ?z:cted: Number of child: Percent:
0 105 82,0
1 16 12,5
2 3 23
3 3 2,3
4 1 8
In general 128 100,0

Total percentage of children with at least one extracted
tooth was 18%.

Tab. 3. Prevalence of fillings in the teeth of children from
the research group

Number Number of Percent:
of tooth filled: child:
0 26 20,3
1 5 39
2 13 10,2
3 17 13,3
4 27 21,1
5 13 10,2
6 8 6,3
7 5 39
8 8 6,3
9 2 1,6
10 4 3,1
In general 128 100,0

79.7% of children have fillings.
A high correlation has been found to exist between
the decrease in saliva pH and the DMF index.

DMF Index: pH saliva:
50 | 52 | 53 | 54 | 55 | 56 | 58 | 60 | 61 | 62 | 64 | 65 | 66 | 68
0 ol o] o] o o 1 o/ o] o] o] 4| 1 0ol o
2 1 ol o| ol o ol o o o ol o o ol o
3 ol ol o o ol ol o o ol 2/ o ol of o
4 o, ol o o/ o ol 5| 5| ol 4| 2/ o o 1
5 o/ o o] o o 1 ol o 1 30 0 1 o o
6 0 1 ol o] ol o o o o 2 1 1 o o
7 0 1 ol o| 3| 2/ o o o 2 1 1 o o
8 1 1 0 1 3| 2 1 1 1 2 1 ol ol o
9 1 3/ o] o 3 1 1 1 ol 2 1 0 1 0
10 1 9o o] 2 1 1 1 1 0 1 1 ol ol o
1 1 2/ ol ol 2/ 3| ol ol ol 3 1 ol ol o
12 ol 4| 1 1 1 1 0 1 ol o] o o o o
13 6 1 ol o 1 ol ol o] ol o o o ol o
14 1 ol o o ol o o o o o of ol ol o
16 2/ o] o ol o o] ol o o] ol o o ol o
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Tab. 5. Correlation of children’s saliva pH with the DMF index

Correlation: Tooth with Ectracted Filled tooth DMF pH saliva
caries tooth Index
Correlation Pearson 1 -,155 455" ,693” -,730”
Decay Essentiality ( two-sided) ,082 ,000 ,000 ,000
N 128 128 128 128 128
Correlation Pearson 155 1 ,051 ,055 ,083
Missed Essentiality ( two-sided) ,082 ,565 ,535 ,354
N 128 128 128 128 128
Correlation Pearson - 455" ,051 1 2107 2517
Filled Essentiality ( two-sided) ,000 ,565 ,017 ,004
N 128 128 128 128 128
Correlation Pearson ,693” ,055 210 1 -,599”
DMF Essentiality ( two-sided) ,000 ,535 ,017 ,000
N 128 128 128 128 128
Correlation Pearson -,730™ ,083 2517 -,599” 1
PH Essentiality ( two-sided)) ,000 ,354 ,004 ,000
N 128 128 128 128 128

**_Correlation is significant at 0.01 (mutually).
*. Correlation is significant at 0.05 (mutually).

Discussion

There exists a need to find tools which can help to define
the degree of decay danger for a given patient, as well
as factors motivating the patient to undertake actions
improving the condition of hygiene in the oral cavity.
Data concerning hygiene of the oral cavity are an impor-
tant indicator for the patient and a big motivation to
improve prohealth activities. They allow the doctor to
draw patient’s attention to performing training on hygiene
of the oral cavity, as well as identifying a wider group of
patients, persons at higher risk for decay. The imaging
of the condition of oral cavity hygiene is an important
element of health education in dentistry. Its main aim is
making the research population aware of the significance
of prophylaxis of the diseases of the oral cavity. The goal
of prophylactic programmes conducted by dentists is
patient education in the area of prevention of the diseases
of the oral cavity, which to a great degree depends on oral
cavity hygiene, diet, dental hygiene visits and treatment
in dental practice.

Analysis of WHO data [2] shows that in the year
2000 Poland did not meet the goals formulated in the
1980’s, namely:

— 50% of 5-6 year-olds to be free of dental decay in both
permanent and milk teeth,
— The average for dental caries to be no more than 3

DME at 12 years of age,

— 85% of 18 year-olds with a full set of teeth,

— A 50% reduction in edentulousness among the 35-44
year-olds,

— A 25% reduction in edentulousness at the age of 65
years and over.

Research presented in this work indicates that the
goal of reducing the average DMF number in children
to the value below 3 pts. has not been achieved even 14

years later, that is in 2014. In the research group, children
with the DMF index below 3 points constituted nearly
7%. This proves there is a need for searching for new
tools in the fight with decay, including screening tests.
The worsening socio-economic conditions in several
European countries, including Poland, the times of
crisis require cheaper, simpler and repetitive screening
methods of the condition of hygiene of the oral cavity.
In addition, the long-term previous programmes run by
pro-health organizations like WHO or FDI have indicated
how important education and patient motivation is to
engage in activities improving the quality of hygiene of
the oral cavity. Tests which allow to identify and predict
the risk for decay involving saliva testing can motivate
patients to improve their hygiene of the oral cavity, and if
repeated at regular intervals, together with other simple
indicators of oral cavity hygiene, allow to control the
applied methods. Saliva pH testing should be routinely
performed by dental practitioners during check-ups, due
to its numerous benefits and great significance in enhanc-
ing patient awareness. Thanks to screening, identification
of patients at high risk for dental caries from among the
overall group of examined patients, will make it possible
to involve the target group in educational and prophylactic
measures, such as antibacterial and fluoride prophylaxis,
or more frequent check-ups. Research [11-13] has proved
that saliva takes part in the process of mineralization and
demineralization of the hard tooth tissues. At pH levels
between 6.8 and 7.2 saliva is a supersaturated solution of
calcium phosphates, thus after a slight demineralization
the lost mineral components can return to the hard tissues
of the tooth from saliva. Saliva and enamel remain in bal-
ance. The composition of the buffering components rises.
Acidity of the environment (e.g., due to fermentation of
sugar by bacterial enzymes) increases the solubility, thus
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decreases the degree of saturation of saliva with calcium
phosphates and turns into an unsaturated solution. The
process of initiation of enamel demineralization and
proteolytic dissolution of tissues begins. A lower level
of saliva pH is often present at high bacterial activity,
which is a signal of inadequate hygiene of the oral cavity.
There is a need for working out and popularization of
screening tests, which could aid in the assessment of the
decay advancement process, and in turn, show the patients
their individual susceptibility to decay.

Conclusions

1. The state of health of the oral cavity in children aged
7-10 years is bad. Decay has been identified in 76%,
and 18% have missing teeth due to extraction.

2. Saliva pH testing correlates to a high degree with
active dental decay, which is why it cannot be a useful
self-control test of the condition of health of the oral
cavity in children
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